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PREFACE  TO  THE  SEVENTH  EDITION. 


The  epeody  oxJ^austion  of  euccossive  editions  of  this  troatise  apoa 
f  therapeutics  has  not  only  stimulatod  its  author  to  render  it  worthy  of 
the  kind  judgment  and  continued  favor  of  hia  co-iaborere,  but  has  also 
made  it  possible  for  him  at  short  intervals  to  incorporate  in  it  the 
rocent  roscarchcs  in  what  ia  probably  the  most  active  branch  of  medi- 
cal science.  Comparatively  few  persons  have  a  full  conception  of  the 
rapid  progress  of  therapeutics  and  of  the  amount  of  labor  involved  in 
keeping  up  with  this  forward  movement.  Scarcely  three  years  have 
elapsed  since  the  appearance  of  the  sixth  edition,  yet  the  preparation 
of  the  present  volume  has  necessitated  a  careful  study  by  its  author 
of  nearly  six  hundred  memoirs.  There  has  been  during  the  last  decade 
a  special  growth  in  the  appreciation  by  the  medical  profession  of  the 
Tolue  of  remedial  measures  other  than  the  administration  of  drugs, 
preoedlng  editions  of  this  book  the  demand  for  thie  sort  of  knowl- 
ige  was  in  part  met  by  a  discussion  of  the  application  of  the  various 
forces  of  nature  to  the  relief  of  human  ailments.  In  the  present  vol- 
time  this  formerly  second  portion  of  the  book  has  been  made  the  firsts 
and  its  scope  has  been  much  extended,  so  as  to  take  into  considera- 
tion, besides  various  miscellaneous  remedial  measures^  massage,  metallo- 
thcrapy,  the  feeding  of  the  sick,  and  the  dietetic  and  general  treat* 
f  ment  of  underlying  bodily  constitutional  statea  or  diatheses,  such  as 
'exhaustion,  obesity,  and  lithiasis.  The  portion  of  the  work  devoted  to 
the  study  of  drugs  has  been  entirely  rearranged,  in  accordance  with 
new  claasiBcation^  which  it  is  hoped  will  commend  itself  to  the  reader 
''aa  natural,  and  therefore  as  more  simple  than  the  one  previously  em- 
ployed. All  the  new  drugs^  such  as  hydrastin^  etrophanthus,  sparteinei 
ftdonidine,  iodol,  ichthyol,  paraldehyde,  urethan,  hypnone,  amylene 
hydrate,  methylal,  oil  of  sandal-wood,  kawa,  extract  of  malt,  papain, 
rantifobrin,  salol^  bethol,  thallin,  kairin,  acetphenetidin,  lanolin,  saccharin, 
Jphurctted  hydrogen,  etc.,  have  been  carefully  considered,  while  many 
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articles  upon  older  drugs,  such  as  cocaine,  antifebrin,  and  caffeine,  have 
been  completely  rewritten :  further,  the  discussions  of  even  the  longest 
and  best  known  members  of  the  Materia  Medica  list  have  been  care- 
fully gone  over,  and,  whenever  it  has  been  to  the  author  possible,  have 
been  made  clearer  and  more  practical.  Thus,  notwithstanding  the 
constant  effort  at  condensation,  nearly  two  hundred  pages  of  new 
matter  have  been  added  to  the  book.  By  the  use  of  italics,  or,  in 
some  articles,  by  giving  a  summary  in  a  distinct  paragraph,  the  at- 
tempt has  been  made  to  point  out  to  the  student  what  is  essential  in 
our  knowledge  of  the  physiological  action  of  drugs.  In  no  previous 
edition  have  the  amount  of  change  and  the  thoroughness  of  revision 
been  so  great,  and  the  author  believes  that  as  a  guide  to  the  treatment 
of  disease  the  book  is  much  superior  to  its  former  self. 


PREFACE  TO  THE  FIRST  EDITION. 


At  the  present  time,  when  the  shelves  of  private  and  public  libra- 
ries are  groaning  beneath  their  evor-increasing  loads,  when  a  thousand 
presses  in  every  city  send  forth  day  and  night  their  printed  messages 
until  the  earth  is  filled  with  ihem,  it  seems  almost  presumptuous  for 
any  one  to  offer  new  volumes  to  the  world.  Indeed,  art  is  so  long,  life 
is  so  short,  that  every  student  has  the  nght  to  demand  of  an  author  by 
what  authority  he  doeth  these  things,  and  to  challenge  every  memoir 
for  its  raison  d'etre.  This  being  so,  it  assuredly  will  not  appear  egotistical 
for  the  author  to  state  that  his  voluntary  task  was  first  suggested  by 
his  own  wants,  and  that  to  its  performance  he  has  brought  the  training, 
labor,  and  experience  of  years  spent  in  the  laboratory,  the  study,  the 
class-room,  and  the  hospital  ward. 

There  are  a  number  of  excellent  treatises  upon  rnaterm  medica  and 
therapeutics ;  yet  in  various  attempts  at  original  research,  as  well  as  in 
the  ward  and  the  lecture-room  of  the  hospital,  I  have  keenly  felt  the 
want  of  something  more.  There  are  many  points  of  view  from  which 
a  subject  can  be  looked  at;  there  are  many  paths  by  which  it  may  be 
approached ;  and  to  me,  other  points  of  view,  other  modes  of  approach, 
have  been  far  more  enticing  than  those  adopted  in  our  standard  treatises* 

The  old  and  tried  method  in  therapeutics  is  that  of  empiricism,  or, 
if  the  term  sounds  hai-sh,  of  clinical  experience.  As  stated  by  one  of 
its  most  ardent  supported,  the  best  possible  development  of  this  plan 
of  investigation  is  to  be  found  in  a  close  and  careful  analysis  of  cases 
before  and  after  the  administration  of  a  remedy,  and,  if  the  results  be 
favorable,  the  continued  use  of  the  drug  in  similar  cases.  It  is  evident 
that  this  is  not  a  new  path,  but  a  highway  already  worn  with  the  eager 
but  weary  feet  of  the  profession  for  two  thousand  years. 

That  very  much  has  been  thus  accomplished  it  were  folly  to  deny. 
Leaving  out  of  sight  the  growth  of  the  last  two  decades,  almost  all  of 
the  current  therapeutic  knowledge  ha;^  been  gained  in  this  way. 

Therapeutics  developed  in  this  manner  cannot,  however,  rest  upon 
a  secure  foundation.  What  to-day  is  believed  is  to-morrow  to  be  cast 
aside,  certainly  has  been  the  law  of  advancement,  and  seemingly  must 
continue  to  be  so.  What  has  clinical  therapeuiics  established  porma- 
neotly  and  indisputably  ?    Scarcely  anything  beyond  the  primary  facta 
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that  quinia  will  arrest  an  mtermittenti  that  salts  will  purge^  and  that 
opium  will  quiot  pain  and  lull  to  sleep. 

To  eBtablished  therapeutic  facts  the  profession  clings  as  with  the 
heart  and  hand  of  one  man, — clings  with  a  desperation  and  unanimity 
whose  intensity  is  the  measure  of  the  unsatisfied  desire  for  something 
fixed.  Yet  with  what  a  Babel  of  discordant  voices  does  it  celebrate 
its  two  thousand  years  of  experience  I 

This  is  so  well  known  that  it  seems  superfluous  to  cite  exarapiea 
of  the  therapeutic  discord ;  and  one  only  shall  be  mentioned,  namely, 
rheumatism.  In  this  disease,  bleeding,  nitrate  of  potassium,  quinine, 
mercurials,  fljring  blisters,  purgation,  opium,  the  bromides,  veratria, 
and  a  host  of  other  remedies,  all  have  their  advocates  clamorous  for 
a  hearing ;  and  above  all  the  tumult  are  to  be  heard  the  trumpet- 
tones  of  a  Chambers,  **  Wrap  your  patients  in  blankets  and  let  them 
alone." 

Experience  is  said  to  be  the  mother  of  wisdom.  Verily  she  has 
been  in  medicine  rather  a  blind  leader  of  the  blind ;  and  the  history  of 
medical  progress  is  a  history  of  men  groping  in  the  darkness,  finding 
seeming  gems  of  truth  one  after  another,  only  in  a  few  minutes  to  cast 
each  back  to  the  vast  heap  of  forgotten  baubles  that  in  their  day  had 
also  been  mistaken  for  verities.  In  the  past,  there  is  scarcely  a  con- 
ceivable absurdity  that  men  have  not  tested  by  experience  and  for  a 
time  found  to  be  the  thing  desired ;  in  the  present,  homceopathy  and 
other  similar  delusions  are  eagerly  embraced  and  honestly  believed  in 
by  men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  regular  profession  and  to  a  few  decades, 
what  do  we  see?  Experience  teaching  that  not  to  bleed  a  man  suf- 
fering  from  pneumonia  is  to  consign  him  to  an  unopened  grave,  and 
experience  teaching  that  to  bleed  a  man  su  fife  ring  from  pneumonia  is 
to  consign  him  to  a  grave  never  opened  by  nature.  Looking  at  the 
revolutions  and  contradictions  of  the  past, — listening  to  the  therapeutic 
Bahel  of  the  present, — m  it  a  wonder  that  men  should  take  refuge  in 
nihilism,  and,  like  the  lotos-eaters,  dream  that  a1)  alike  is  folly,^ — that 
rest  and  quiet  and  calm  are  the  only  human  fruition? 

Since  the  profession  has  toiled  so  long  and  found  so  little,  if  Airther 
progress  is  to  be  made  we  must  question  the  old  methods  and  search 
out  now  ones,  which  haply  may  lead  to  more  fruitful  fields.  In  the 
ordinary  affairs  and  business  of  life,  when  anything  is  to  be  accom- 
plished, the  effort  always  is  to  discover  what  is  to  bo  done,  and  then 
what  are  the  means  at  command.  A  primary  knowledge  of  the  end 
to  be  accomplished,  and  a  secondary  acquaintance  with  the  instruments, 
are  a  necessity  for  successful  human  effort;  and  until  the  sway  of  this 
law  is  acknowledged  by  physicians,  medicine  can  never  rise  from  the 
position  of  an  empirical  art  to  the  dignity  of  applied  science.  Until 
within  a  comparatively  recent  period,  it  has  been  impossible  to  comply 
with  this  law.     But,  through  the  advances  made  by  the  pathologists 
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and  by  the  studenta  of  tho  natunil  history  of  disease,  we  aro  fast 
learning  tlie  methods  in  which  nature  brin^yfg  the  body  back  to  health, 
When  this  is  done, — ^when  disease  is  thoroughly  iiinierstood^^vvo  shall 
have  wTou^rht  out  the  first  element  of  tho  problem,  shall  have  eom- 
phed  with  the  first  requirement  of  the  law. 

It  is  scarcely  within  the  province  of  tho  therapeutist^  and  certainly 
is  not  possible  within  the  scope  and  limits  of  this  work,  to  discuss  at 
length  the  natural  history  of  disease  j  but  it  is  allowable  to  point  out 
evident  indications  for  relief;  and  this  I  have  done  to  a  sfreater  or  Icrs 
extent  throughout  the  book. 

The  work  of  the  therapeutist  is  chiefly  with  the  second  portion  of 
the  law.  Evidently,  it  is  his  especial  province  to  find  out  what  are  the 
means  at  command,  what  the  individual  drugs  in  use  do  when  put  into 
a  human  system.  It  is  seemingly  self-evident  that  the  physiological 
action  of  a  remedy  can  never  be  made  out  by  a  study  of  its  use  in 
disease.  Under  all  circumstances,  the  problem  is  one  of  the  most 
complex  with  which  tho  human  mind  has  to  grapple;  and  to  introduce 
into  this  problem  the  now  and  ever-varying  factors  of  tho  effect  of 
disease  and  its  natural  vibrations  on  the  system  is  to  put  the  matter 
beyond  human  prescience. 

In  spite,  then,  of  Dr.  Niemeyer's  assertion  that  experiments  made 
with  medicaments  upon  the  lower  animals  op  upon  healthy  human 
beings  have,  as  yet,  been  of  no  direct  service  to  our  means  of  treating 
disease,  and  that  a  continuation  of  such  experiments  gives  no  prospect 
of  such  service,  it  is  certain  that  in  these  experiments  is  the  only 
rational  scientific  groundwork  for  the  treatment  of  disease.  We  must 
discover  what  influence  a  drug  exerts  when  put  into  the  body  of  a 
patient  before  we  can  use  it  rationally;  and  we  can  gain  this  coveted 
knowledge  only  in  the  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon 
animals,  that  drugs  do  not  act  upon  the  lower  creatnres  in  the  same 
manner  as  they  do  upon  man.  When  I  first  commenced  the  studies 
whose  outcome  is  the  present  volume,  I  was  profoundly  impressed  with 
the  truth  of  this  ofVropeated  assertion  and  witb  the  difficulties  which 
it  put  in  tho  way.  To-day  I  do  not  believe  that,  stated  in  its  broad 
sense,  it  is  true.  Indeed,  more  strongly,  I  assert  that  it  is  not  true; 
that,  in  the  vast  majority  of  cases,  the  actions  of  dru^  upon  man  and 
upon  the  lower  animals  aro,  though  seemingly  different,  in  reality 
similar;  that  the  more  knowledge  we  acquire,  the  fewer  exceptions 
remain  unexplained;  and  that  the  whole  matter  is  in  all  probabilit}* 
subject  to  laws  whose  development  will  greatly  aid  in  our  e.xplanution 
of  various  obscure  clinical  phenomena. 

The  general  proofs  of  these  assertions  are  sufficiently  obvious,  I 

think,  in  tho  following  pages  to  render  it  unnecessary  for  me  to  dwell 

Lttpon  tliem  ut  length  here:    moreover,  if  they  be  not  so  obvious  to 

ber8  aa  to  mysell^  space  is  here  wanting  for  a  full  discussion  of  the 
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subject,     I  can  only  make  a  few  general  reraarka,  and  point  out  some 
of  what  1  believe  to  be  the  governing  laws. 

In  the  first  place,  degree  and  quality  are  distinct  things,  and  should 
not  be  confounded.  Yet  they  frequently  are ;  and  because  it  requires 
as  much  morphia  to  kill  a  pigeon  of  a  pound  weight  as  to  destroy  a 
man,  we  are  told  that  medicines?  act  differently  upon  man  and  the  lower 
animals.  Evidently  the  conclusion  is  a  non-sequitur,  and  difference  of 
susceptibility  is  no  proof  of  difference  in  the  mode  of  impression.  A 
teaspoon ful  of  Epsom  salt  may  purge  one  man,  while  it  may  require 
ounces  to  affect  another.  Evidently  there  is  a  difference  of  suscepti- 
bility ;  but  when  the  impression  is  once  made  it  is  of  the  same  character 
in  each  case.  As  with  man  and  man,  so  with  man  and  the  pigeon,^ — 
susceptibility  is  no  measure  or  gauge  of  the  chai-acter  of  the  impression. 

A  large  number  of  drugs^ndeed,  it  may  be  said,  the  larger  number  i 
of  important  drug«^exert  in  the  system  antagonistic  actions.    Thus, 
atropia  stimulates  the  spinal  cord,  but  destroys  the  conducting  power 
of  the  nerve-trunks.     It  is  evident  that  as  one  or  the  other  of  thesaJ 
influences  predominates,  will  there  be  convulsions  or  paralytiis.     Now, 
if  for  any  reason  one  animal  be  exceedingly  sensitive  to  the  spinal 
action  of  atropia,  that  animal  will  in  belladonna-poisoning  suffer  from 
convulsions,  while  its  fellow,  which   is  affected  chiefly  by  the  nerve- 
action  of  the  drug,  will,  under  like  circumstances,  have   paralysis. 
Here  the  mere  clinician,  with  his  superficial   knowledge,  seeing  the } 
paralyzed  and  the  convulsed  l^nng  side  by  side,  says,  What  a  hopel 
muddle  I     Poor  fools*  these  viviseetors  I  they  will  never  come  to  any 
good!     In  truth,  the  differences  in  symptoms  in  these  and  in  many 
other  cases  simply  depend  upon  differences  in  susceptibility;  and  the 
only  lesson  that  the  circumstance  teaches  is  the  importance  of  dis* 
covering  the  laws  which  govern  these  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  is, 
that  the  more  highly  specialized  any  system  is^  the  more  readily  affected 
is  it  by  a  medicine.  Thus,  the  cerebrum  of  a  man  is  far  more  highly 
organized  than  that  of  any  other  animal,  and  consequently  he  is  far 
more  sensitive  to  the  action  of  drugs  which  affect  th^  cerebrum  than 
are  the  lower  forms.  Again,  in  the  frog  the  spinal  system  is  especially 
developed, — probably,  in  proportion  to  the  cerebrum,  more  so  than  in 
any  other  of  the  animals  commonly  experimented  with :  consequently 
thabatrachian  is  excessively  sensitive  to  remedies  which,  like  strychnia,! 
affect  the  spinal  cord.  In  obedience  to  this  law,  we  have  resulting  the 
action  of  opium, — an  action  which  has  been  considered  the  strongest 
proof  of  the  hopelessness  of  any  attempt  to  explain  the  effects  of 
drugs  upon  a  man  by  experiments  upon  the  lower  animals.  In  man, 
opium  causes  deep  stupor  and  general  relaxation ;  in  the  frog,  it  causes 
tetanic  convulsions.  The  explanation  of  these  seeming  inconsistencies 
Is,  however,  very  evident  when  the  whole  subject  is  looked  at.  Opium 
in  ail  animals  has  a  double  action,  one  upon  the  cerebrum  and  one  upon 
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the  spiixal  centi'ea.  In  tho  fi*og,  the  latter  bein^  the  more  highly 
organized,  the  spinal  action  ovoreomos  the  cerebral ;  in  mim,  the  cere- 
brum being  the  more  sensitive,  stupor  replaces  the  coiwulsiona:  yet  in 
man  convulaions  sometimes  occur  an  opium-poiiionirigj  and  iu  the  i'vog 
the  dose  can  be  so  managed  as  to  cause  stupor. 

A  second  law  which  seeran  to  hold  sway  over  the  action  of  drugs 

lupoQ  different  animals  is  that  gi*eat  ditferences  of  function  in  a  system 

pAfTdct  its  relation  to  drugs;  thus,  in  a  herbivorous  animal  the  aliment- 
ary canal  is  very  different  from  what  it  is  in  the  cariiivora,  whose  diges- 
tive organs  in  turn  differ  from  those  of  raan^ — the  oranivoiw  Medi- 
cines which  act  upon  the  alimentary  canal  are  apt  to  vary  in  their 
©flfecta  upon  different  orders  of  animak. 

Converse  to  the  above  law  is  that  which  renders  systems  which  are 
little  specialized  similarly  acted  upon  by  drugs  iu  different  el&ases  of 
animalB. 

ThuB)  the  general  structure  and  the  functions  of  tho  circulatory 

^ayatem  are  very  uniform  among  vertebrates,  as  is  also  the  action  of 
thode  drugs  which  affect  chiefly  the  circulation:  thus,  aconite,  or  digi- 
talis,  or  potash,  influences  in  the  one  way  the  heart  of  the  frog,  of  the 
rabbit,  and  of  man. 

There  are  a  Yery  iew  apparent  exceptions  to  the  uniibrmity  of  the 
action  of  drugs  upon  all  animals,  which  aocmingly  contravene  the  laws 

i  that  have  been  mentioned.    These  exceptions  are  so  few,  however,  that 

'  without  doubt  advancing  knowledge  wilt  by  and  by  explain  them  all 
and  show  what  are  tho  laws  which  for  the  time  being  hold  in  abeyance 
or  overcome  those  already  stated. 

An  asserted  fact  which  has  recently  been  brought  forwaM  as  re- 
vealing the  worthlessness  of  animal  experimentation  is  that  some 
monkeys  are  not  susceptible  to  the  action  of  strychnia,  while  others 

'are.  Granting  the  truth  of  tho  asserted  fact,  it  certainly  is  explainable. 
It  is  at  least  conceivable  that  a  given  species  of  animal  may,  by  the 
gradually  ^acquired  habit  of  feeding  upon  a  substance  containing  a 
narcotic  poison,  acquii'e  an  insusceptibility  to  the  influence  of  that 
p4>tson  which  shall  as  it  were  belong  to  its  specific  type,  or,  in  other 
words,  be  an  acquired  specific  character  The  nervous  system  of  the 
spium-eater  becomes  accustomed  to  the  stimulant,  and  it  is  not  impos- 

'  aible  that  a  measure  of  the  habit  should  be  transmitted.  If  the  Dar- 
winian law  of  the  gradual  evolution  by  the  survival  of  the  fittest  have 
any  force,  these  curious  apparent  freaks  of  medicines  in  regard  to  their 
physiological  action  may  be  the  result  of  this  law,  e.Hpocially  since  it  is 

'species  which  are  affected.  It  is  not  all  monkeys  that  are  proof  against 
strychnia,  but,  as  we  are  distinctly  told,  only  one  species  of  monkey; 
and,  so  far  as  I  know,  it  is  not  all  deer  that  are  said  to  thrive  when  fed 
upon  tobacco,  but  only  the  Virginia  deer.  Whether  this  conception  be 
or  bo  not  a  mere  fancy,  this  much  is  to  my  mind  very  clear,  that  the 
few  scattered  exceptions  ought  not  to  outweigh  the  immense  masa  of 
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evidence  upon  the  other  eide,  and  that  it  is  inconceivable  that  drugN 
in  thoir  relations  to  animal  organisms,  differ  from  all  other  created 
things  in  not  being  subject  to  law. 

In  the  early  portion  of  this  pi-efaee  I  stated  that  the  work  had 
grown  out  of  a  need  felt  by  myself:  that  need  was  for  a  book  into 
which  should  be  gathered  the  many  scattered  facts  in  regard  to  the 
physiological  action  of  medicine^ — a  book  in  which  an  attempt  should 
be  made  to  sift  the  true  from  the  false,  to  reconcile  seeming  diiforencos, 
to  point  out  what  we  know  and  what  we  do  not  know,  and  to  give  a 
platform  from  which  investigators  might  start  forward  without  the 
neoeesity  of  being,  as  is  so  often  the  case,  ignorant  of  what  was  already 
achieved,  or  of  spending  a  great  deal  of  time  in  a  wild  hunt  through 
the  almost  boundless,  but  often  scattered  and  inaccessible,  ranges  of 
Continental  literature. 

The  plan  of  the  present  work  has  been  to  make  the  physiological 
action  of  remedies  the  principal  point  in  discussion,  A  thoroughly 
scientific  treatise  would  in  each  article  simply  show  what  the  drug 
does  when  put  into  a  healthy  man,  and  afterwards  point  out  to  what 
diseases  or  morbid  processes  such  action  is  able  to  afford  relief.  Un- 
fortunately, in  the  great  majority  of  cases  our  knowledge  is  not  com- 
plete enough  for  this,  and  the  clinical  method  has  to  be  used  to  supple- 
ment the  scientific  plan. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  ae  it 
is  of  interest  to  the  physician.  This  has  been  done  for  several  reasons. 
First,  it  was  necessary  to  study  the  action  of  poisonous  drugs  upon  man, 
in  order  to  make  out  their  physiulogical  action;  secondly,  physicians 
are  coristantly  required  to  diagnosticate  and  to  treat  cases  of  poisoning  ; 
thirdly,  it  is  oflon  of  the  greatest  importance  for  a  metJieal  man  in  a 
court  of  law  to  be  able  to  state  what  are  tho  symptoms  and  post-mortem 
appearances  produced  by  a  given  poison,  what  diseases  they  simulate, 
and  how  far  and  in  what  they  differ  from  the  phenomena  of  these 
diseases.  That  part  of  the  science  of  toxicology  which  treats  of  the 
recognition  of  poisons  in  the  cadaver,  or  in  food  and  drink,  belongs  to 
the  domain  of  the  chemist,  and  I  have  avoided  it  altogether.  For  a 
similar  reason,  in  the  sections  on  materia  medica,  the  chemical  relations 
of  mineral  substances  have  not  been  discussed  at  ali 
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A  TREATISE  ON  THERAPEUTICS 


G0MPBI8IN0 


MATERIA  MEDICA  AND  TOXICOLOGY. 


INTRODUCTION. 

In  the  treatment  of  acute  disease  it  is  essential  that  the  doctor 
in  charge  superintend  very  carefully  the  nursing  and  hygiene  of  the 
Bick-room,  since  the  result  of  treatment  may  depend  even  more  upon 
these  so-called  minor  considerations  than  it  does  upon  the  administra- 
tion of  drugs.  In  the  treatment  of  chronic  disease  the  best  results  are 
to  be  achieved  by  the  regulation  of  the  habits  and  mode  of  life  of  the 
patient,  and  by  the  employment  of  certain  remedial  measures  other 
than  drugs.  Of  late  years  the  importance  of  modes  of  relief  other 
than  medication  has  so  grown  in  my  estimation  that  I  have  con- 
cluded in  this  edition  to  consider  them  at  some  length,  and  have  conse- 
quently divided  the  work  into  two  parts.  In  the  first  of  these  are 
discussed  those  methods  of  therapeusis  which  are  independent  of 
medicinal  substances,  while  the  second  part  is  devoted  to  the  consider- 
ation of  drugs. 
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PART  I. 


REMEDIES,  REMEDIAL  MEASURES, 


AND 


REMEDIAL  METHODS  WHICH  ARE  NOT  DRUGS. 


PRELIMINARY  CONSIDERATIONS. 

The  Bcopo  of  the  first  part  of  this  book  might  perhaps  with  advan- 
tage have  been  made  wider  than  has  been  done,  and  certain  procedures 
discussed  which  have  been  omitted.  This,  however,  would  have  in- 
creased beyond  proper  limit  the  size  of  the  treatise,  and  I  believe  the 
reader  will  find  most  therapeutic  subjects  which  are  purely  medical 
and  have  any  importance  sufficiently  considered.  As  the  various  sub- 
jects treated  have  no  intrinsic  relations  with  one  another,  I  have  found 
it  impossible  to  make  anything  like  a  scientific  classification ;  but  for 
the  sake  of  convenience  the  matter  has  been  divided  into  four  chapters, 
as  follows : 

Chapter  I. — Greneral  Considerations  and  Various  Miscellaneous  Re- 
medial Measures,  including  Massage,  Metallo-Therapy,  and  Feeding  of 
the  Sick. 

Chapter  II. — ^Treatment  of  Greneral  Bodily  Conditions,  including 
Exhaustion,  Obesity,  and  the  Gouty  Diathesis. 

Chapter  III.— Heat  and  Cold. 

Chapter  IV. — Electricity. 
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CHAPTER  I. 


GENKELAL    CX>NSrDERATIONS — MASSAGE — METAXJX)-THERAPY — 
FEEDENG   OF  THE  SICK, 


I 


GENERAL  CONSIBBRATIONS. 

Ik  the  treatment  of  chronic  disease  it  is  of  the  utmost  importance 
that  the  physician  inquire  minutely  into  the  personal  habits  of  the 
patient  and  insist  upon  their  regulation  in  aeconiunce  with  the  needs 
of  the  case.  The  importance  of  the  alcoholic  habit  as  a  cause  of  local 
and  constitutional  disease  is  recognized  by  many  who  fail  to  perceive  as 
clearly  the  effects  of  the  excessive  use  of  other  stimulants.  Insomnia, 
general  nervousness,  and  various  cardiac  dd'angements  are  frequently 
the  result  of  the  tobacco  habit,  and  will  not  yield  to  any  treatment 
antil  the  abuse  is  corrected.  Headache,  general  unrest,  nervousness, 
and  many  other  symptoms  may  be  the  outcome  of  excessive  tea-  or 
eolfee-dnnkiog,  and  especially  is  this  the  case  when  these  nerve-stimu- 
lants are  employed  to  enable  the  victim  to  continue  excessive  labor. 
Among  the  lower  classes,  and  pre-eminently  among  sewing- wo  men, 
the  nervines  just  mentioned  frequently  replace  substantial  food,  and 
the  resulting  headaches  and  nerve- failure  are  to  be  relieved  only  by  a 
total  alteration  of  the  food-habits.  Tho  physician  should  also  carefully 
Btudy  the  clothing  of  his  clientele :  especially  is  this  necessary  in  re- 
gard to  young  children.  Some  mothers  so  overload  the  child  as  to 
keep  the  skin  in  a  condition  of  habitual  relaxation,  to  impede  the 
natural,  free  movements,  and  to  cause  general  overheating.  More 
frequently,  however,  young  children  are  clothed  too  little  than  too 
much.  Bare  legs  and  bare  arms  in  cold  climates  are  a  fertile  source 
of  illness.  There  cannot  bo  two  opinions  in  regard  to  the  superiority 
of  wool  over  cotton  as  a  material  for  underclothing.  The  well-known 
effect  of  wet  clothing  in  causing  colds  is  due  to  the  rapidity  with 
which  it  conducts  heat  away  from  the  body*  Wet  cotton  is  almost 
as  good  a  conductor  of  boat  as  water  itself,  whereas  woollen  garments 
when  wet  still  resist  the  passage  of  heat.  During  exercise  cotton 
underwear  becomes  damp  with  perspiration,  and  in  the  subsequent 
oling  of  tho  body  fails  almost  entirely  as  a  protective,  whereas  a 
Woollen  shirt  under  similar  circumstances  maintains  the  temperature 
of  the  vital  organs.  Modern  merino  underclothing  is  essentially 
cotton,  and  is  entirely  unfit  for  wear  by  delicate  persons  in  cold  oi 
changeable  climates.     Persons  who  suffer  from  frequent  catarrhs  OT 
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are  of  a  rheumatic  or  gouty  diathesis,  or  whose  natrition  is  habitu- 
ally foeble,  should  always  wear  next  to  the  skin  either  wool  or  bilk. 
When  the  question  of  expense  is  not  vital,  heavy  silk  undergarmeQta 
are  as  serviceable  as  those  made  of  wool,  and,  indeed,  in  rheumatic 
cases,  in  my  experience,  are  superior  to  woollen  underwear.  In  very 
many  persons,  and  especially  in  those  who  sutler  from  frequent  diar- 
rhoDUB  and  iudigcHtions,  or  derangements  of  the  abdominal  viscera,  the 
abdominal  bandage  should  be  habitually  worn,  in  addition  to  the  ordi- 
nary undorelothing-  It  whould  be  sufficiently  wide  to  cover  the  whole 
abdomen,  should  be  either  of  silk  or  of  wool,  and  should  be  so  made  as 
to  be  readily  put  on  and  to  fit  closely  to  the  body.  A  simple  piece  of 
flannel  of  sufficient  size,  secured  in  its  place  hj  means  of  oi^dinary  safety- 
pins,  makes,  perhaps,  as  serviceable  an  abdominal  bandage  as  can  be 
obtained.  Both  abdominal  bandage  and  underclothing  should  be  worn 
at  night,  although,  for  purposes  of  cleanliness,  it  is  preferable  to  change 
them  upon  going  to  bed. 

The  physician  should  always  inquire  into  the  bathing-habits  of  the 
patient.  Cleanliuesa  and  the  maintenance  of  the  proper  condition  of 
the  skin  require  the  use  of  the  bath  at  least  twice  a  week.  In  some 
very  delicate  persons  the  general  bath  produces  marked  depresj*ion, 
but  this  can  almost  always  be  avoided  by  the  use  of  very  hot  water. 
If  the  hot  or  warm  bath  be  employed  habitually,  it  should  bo  prefer- 
ably taken  at  night,  and,  unless  under  very  exceptional  circumstaneefl, 
the  hot  batb  should  always  be  immediately  followed  by  cold  sponging 
or  the  cold  shower-bath,  or  by  a  plunge  into  cold  water. 

MASSAGE, 

The  term  massage  is  used  as  the  generic  name  for  external  raanipn 
tilations  which  are  employed  for  the  purpose  of  affecting  the  nervous 
mid  muscular  systems  and  the  general  circulation.  Such  procedures 
have  been  used  from  time  immemorial  upon  both  man  and  the 
lower  animals.  The  rubbing  and  grooming  which  the  race-horse 
receives  after  the  contest  is  a  form  of  massage  which  is  paralleled 
by  the  rubbings  and  manipulutions  ompluyed  by  the  early  Greeks 
and  Eomans  alter  the  struggles  in  the  arena.  The  power  of  mas- 
sage was  recognized  by  Hippocrates  arid  Celsus;  and  it  is  affirmed 
that  allusions  to  it  can  be  fouod  in  the  writings  of  the  Chiocse  as  far 
back  as  three  thousand  yeai^  before  the  Christian  era.  In  Japan 
for  many  years  the  practice  of  massage  has  been  by  law  entirely  in 
the  hands  of  the  blind,  who  acquire,  by  virtue  of  the  increase  of  the 
power  of  touch  which  tViHows  the  luss  of  .ni^htj  marvellous  dexterity; 
and  the  natives  of  the  Sandwich  Islands  formerly  practised  a  form  i 
of  massage^  under  the  name  of  lom4omi^  to  whoso  assiduous  use  has 
been  attributed  the  physical  superiority  of  the  royal  and  noble  classes 
over  the  laboring  people.  Massage  is  not  rubbing  of  the  skin,  although 
it  has  ID  all  probability  grown  out  of  the  practice  of  such  rubbing. 
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The  employnieTit  of  massage  for  the  relief  of  disease  lias  two  dia- 
tinct  directions.  In  th©  one  case  it  is  used  to  atTeci  the  genorul  cundi- 
tion  of  the  body»  and  is  known  as  (ikneral  Massage,  In  the  other 
ease  it  is  employed  for  the  relief  of  local  affections^  and  is  known  as 
Local  Massage,  Without  entering  into  a  detailed  discussion  of  the 
phyisio logical  action  of  massage,  it  is  sutfieient  to  stat^j  that  it  seems  to 

^me  established  that  in  general  conditions  of  lack  of  muscular  tone, 
nervoas   exhaustion,  and   failure  of  the   peripheral    circulation  it   is 

tpf  distinct  value,  while  in  some  local  diseases  affecting  chiefly  museu- 
IT  tissue  its  influence  is  most  pronounced.  The  practice  of  massage 
requires  a  certain  amount  of  native  aptness  associated  with  consider- 
ible  training.  It  is  not,  however,  necessary  for  the  operator  to  be,  as 
jme  writers  affirm,  either  a  lady  or  a  gentleman  or  a  highly-educated 
poraan.  It  is  essential  that  the  masvseur  have  sufficient  knowledge  of 
anatomy  to  understand  the  general  drift  of  the  circulation  and  the 
positions  and  shapes  of  the  muscles  and  of  the  muscle-masses,  that  he 
be  cleanly  and  agreeable  in  person^  and  that  lie  be  possessed  of  a  soft 
but  firm  hand  and  grasp,  and  of  some  natural  manual  dexterity. 
Even  the  mos^t  detailed  descriptions  of  the  methods  of  massage  are 
scarcely  of  avail  for  the  purpose  of  practically  learning  the  art.  It 
is  almost  essential  that  it  be  acquired  in  the  first  place  by  personal 
mstruction,  and  finally  perfected  by  practice.  Any  one  who  essays 
learn  it  solely  from  books  must  blunder  through  a  long  mvie^  of 

f^Attempts,  and  finally  work  out  a  method  more  or  less  peculiar  to  him- 
self     I  do  not,   therefore,  propose  to   occupy  space  with  a   minute 

Ldescription  of  the  methods  of  massage^  but  only  to  sketch  the  general 
features  in  as  much  detail  as  may  be  necessary  for  the  instruction  of 
the  physician  who  is  to  direct  the  treatment  and  judge  of  the  skill  of 
the  masseur  or  masseuse. 

Massage  is  usually  practised  upon  the  bared  skin,  and  I  think  this 
preferable,  although  I  have  known  very  skili\il  and  suecessftd 
iianipulators  who  preferred  that  the  patient  should  have  thin,  tight- 
It  ting  underclothes.  When  a  male  masseur  is  used  for  a  female 
patient^  motives  of  delicacy  require  covering.  Except  when  very  firm 
masses  of  local  exudation  ai*e  to  be  overcome  by  local  massage^  or 
when  the  female  patient  is  very  sluggish  and  fat  and  requires  ex- 
rreedingly  powerful  massage  to  produce  reaction,  the  female  opera tc»r 
i^hould  always  be  chosen  for  the  female  patient.  The  question  as 
to  whether  the  skin  should  be  anointed  betore  massage  is  one 
eonceming  which  practice  differs.  The  object  of  massage  is  to  affect 
not  the  skin,  but  the  underlying  tissue,  and  when  there  is  special 
ecnmtiveness  or  irritability  of  the  skin  there  can  be  little  doubt  as 
to  the  imperative  necessity  of  some  ointment.  Vaseline  may  be  em- 
ployed. A  very  excellent  material  is  pure  and  fresh  coeoanut  oil.  Only 
so  much  of  the  grease  should  be  used  as  is  necessary  to  render  the 
skin  soft  and  pliable  and  to  enable  the  fingers  to  glide  easily  over  it. 
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The  movements  of  general  maasage  vary  in  detail  in  the  practice  of 
diffej^nt  manipulators.  Thoy  may,  however,  all  be  arranged  in  three 
groups :  firtit,  effieurage,  or  stroking  ;  second,  petrissage,  or  kneading  ; 
third,  tapotement,  or  porcuaaion.  In  properly^performed  general  mas- 
aage  all  these  moveraents  are  practised  at  a  single  stance  in  the  order 
in  which  they  have  been  named.  It  is  indifferent  whether  the  operator 
commence  at  the  hands  or  at  the  feet,  but  the  stroking  movement 
ehould  always  precede  the  others,  and  be  directed  from  the  distal  por- 
tions of  the  body  towards  the  centre.  In  making  the  strokes  both 
bands  are  employed.  The  limb  is  grasped  with  one  hand  just  above 
the  other  in  such  a  way  that  pressure  is  exerted  to  some  extent  by 
the  whole  palm,  but  especially  by  the  ball  of  the  thumb  and  the  inner 
surface  of  the  last  two  phalanges  of  the  fingers.  The  strokes  are 
delivered  in  the  form  of  an  ascending  spiral,  the  two  hands  being 
moved  simultaneously  in  opposite  directions,  the  lower  following 
closely  upon  the  upper  j  or,  in  accordance  with  the  practice  of  other 
inanipulatoi*s,  the  hands  are  moved  alternately,  the  second  hand  taking 
up  the  motion  of  the  first  hand  where  it  had  ceased,  and  while  the 
movement  is  being  executed  by  the  second  hand  the  first  hand  return- 
ing to  its  original  position.  The  strokes  must  be  made  firmly  and  with 
great  regularity. 

In  kneading,  the  endeavor  of  the  operator  is  to  pick  up  the  individ- 
ual muscle  or  muscle-groups  between  the  fingers  of  the  two  hands,  or 
in  some  cases  between  the  thumb  and  finger  of  one  hand,  and  then  to 
roll  or  squeeze  the  muscle  with  a  double  movement.  The  primary,  or 
pinching,  motion  is  made  at  right  angles  to  the  long  axis  of  the  muscle, 
while  the  secondary  movement — i.  e.,  the  series  of  pinchings — is  carried 
from  the  insertion  of  the  muscle  towards  its  origin.  If  the  rauscle 
be  long  and  small,  so  that  one  hand  will  suffice  for  the  operation,  the 
second  hand  should  follow  rapidly  upon  the  firat  in  duplicating  the 
stroke. 

Percussion  is  made  either  with  the  points  of  the  fingers  brought 
into  a  lino  with  one  another,  or  with  the  side  of  the  hand  and  fingers, 
— in  either  caf^e  the  fingers  being  so  held  as  to  have  looseness  and  elas- 
ticity. The  blows  should  be  very  rapidly  delivered,  each  individual 
blow  being  at  right  angles  to  the  fil>res  of  the  muscles,  and  the 
whole  series  of  blows  ascending  from  the  insertion  towards  the  origin 
of  the  muscJe. 

During  prolonged  muscular  inaction,  whether  from  indolence,  dis- 
ease, feebleness,  or  other  eauso,  the  muscular  structure  itself  suffers  some 
degradation,  and  the  peripheral  circulation  beeoraes  very  feeble.  Much 
of  the  albuminous  liquid  which  escapes  from  the  blood-vessels  and 
diffuses  itself  through  the  tissues^  after  serving  the  purposes  of  nutri* 
tion,  is  taken  up  by  the  lymphatic  system  and  returned  to  the  great 
blood-vessels.  If  there  be  any  via  a  fergo  driviuf^  this  liquid  fi'om 
the  periphery  to  the  centre,  it  is  so  feeble  that   the   return   of   the 
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JUJC66  dopenda  chiofly  upon  the  squeezing  of  the  varioua  juicd'Ohan- 
nek  during  muscular  contractions.  During  habitual  inactivity  the 
movement  of  fluida  in  the  juiee-ehannels  outside  of  the  blood-vessela 
la  oxceaaively  sluggish,  and  it  is  one  great  object  of  the  stroking  move- 
ments in  massage  to  force  these  juices  onward :  it  is  for  this  reason 
that  these  movements  are  directed  from  the  periphery  towards  the 
centre.  It  is  not  probable  that  the  whole  etl'ect  of  the  stroking  is 
mechanicaL  The  induence  of  peripheral  nervous  irritations  upon 
internal  organs  and  upon  the  geoordl  circulation  is  recognized  by 
ilmost  every  one,  and  every  invalid  knows  the  power  of  soothing 
[  strokes  and  touches  in  reheving  nervousness  and  even  pain ;  while  the 
phenomena  of  so-called  animal  magnetism  indicate  very  strongly 
that  in  Busceptiblo  individuals  apparently  trivial  peripheral  irritations 
may  produce  profound  alterations  in  the  functional  activity  of  the 
cerebrum.  General  stroking  movements,  if  properly  administered,  are 
to  most  persons  very  quieting,  and  not  rarely,  when  opportunity  ia 
afforded,  general  massage  m  followed  by  quiet  sleep. 

The  kneading  and  percussion  movements  of  massage  act  chiefly 
upon  the  local  circulation.     By  an  indirect  or  reflex  action  both  of 
these  processes  are  believed  to  have  a  very  distinct  effect  upon  the 
(capillary  circulation  in  the  parts  which  receive  them,  an  effect  which 
is  precisely  parallel  to  the  redness  of  the  skin  which  follows  a  smart, 
stinging  blow  with  the  paltn  of  the  hand.     Kneading  performs,  how- 
ever, still  another  functioa.     As   the  result  of   distinct  pathological 
exudations,  such  as  occur  in  rhoumatio  muscular  a^ections  and  even 
,  AS  the  result  of  simple  inaction  or  of  a  general  non-speciflc  but  bad 
condition  of  the  system,  the  fibres  of  muscles  within  their  sheaths  or 
fthe   neighboring    individual   muscles   through    their   sheatha    become 
I  agglutinated,  and  even    the   skin    itself  may  get  to  be  abnormally 
I  tense  and  attached  to  the  subdermic  tissue, — ^a  condition  which,  when 
it  occurs  in  the  lower  animals,  is  known  as  "  hide*bound/*     Kjieading 
especially  has  power  to  remove  this  condition  by  meehanically  loosen- 
ing the  agglutinated  fibres  and  by  so  stimulating  the  local  circulation 
i  to  cause  absorption  of  exudations.     It  is  especially  in  the  carrjnng 
^out  of  kneading  and  percussion  that  a  knowledge  of  general  anatomy 
of  the  muscles  is  required. 

Greneral  massage  is  employed  advantageously  in  various  neuras- 
thenic conditions,  and  forms  an  important  part  of  the  system  of  treat- 
iment  known  as  the  Kest-Cure  (see  \yiv4ii  41).  When  there  is  marked 
'feebleness  or  nervousness,  massage  should  at  first  be  practised  very 
gently,  but,  except  in  rare  cases,  it  will  soon  bo  found  grateful  to 
the  patient.  During  the  processes  of  the  rest-cure,  both  massage 
and  the  faradic  cun-ent  will  frequently  reveal  the  existence  of  un- 
guapected  spots  of  tenderness  in  various  parte  of  the  body.  It  is 
pn:>bable  that  snch  tenderness  marks  local  congestions,  and  in  prac- 
tice I  have  found  the  best  results  follow  from  the  gradual  but  per- 
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application,  day  alter  dmy,  of  iaeneasiiiglj  powerful  mas^ge 
very  mpidljr  interrupted  faradie  cuirenta  to  the  centres  of  ten* 
which  almost  invariably  disappear  sooner  or  later.  Closely 
allied  to  these  sore  ^lota  16  the  tendemeaa  of  the  so-called  spinal  irri- 
tation, or  spinal  angmia.  When  this  spinal  tenderness  is  pronounciHl, 
great  care  is  neceasary  in  the  gradual  application  of  mas^ge  and  the 
fiuiulic  carrent  to  the  affected  region.  If  the  operator  be  sufficiently 
earefol  at  fimt  to  work  only  upon  the  borders  of  the  tenderness, 
and  gradually  to  approach  the  centre,  excellent  results  can  usually  be 
obtained.  Under  these  circumstances  massage  is  useful  not  only  as 
part  of  tiie  general  plan  of  treating  the  constitutional  condition,  but 
also  by  its  local  power  in  dispersing  oongestions  and  allaying  nervous 
irritations.  In  some  eases  the  spots  of  local  tenderness  are  distinctly 
hard,  or  the  bardneas  and  the  sensations  of  knots  or  solid  places  in  the 
Hesh  imparted  to  the  hand  of  the  masseur  may  be  even  much  more  pro- 
nounced than  the  tenderness.  In  such  Instances  the  local  congestion 
has  gone  so  far  as  to  produce  exudation,  and  there  is  agglutination  of 
tiasuea.  Massage  may  be  of  great  senrice  in  dispersing  the  exndations;, 
and  should  be  assiduously  practised  over  the  affected  parts.  There 
18  reason  to  believe  that  even  glandular  enlargements  and  dilatatiooa 
of  lymphatic  channels  can  be  affected  by  external  manipulations. 

The  first  seance  in  general  massage  should  not  last  longer  than 
twenty  minutes  to  half  an  hour,  but  in  a  little  time  a  Ml  hour  will  be 
required*  When  there  is  lack  of  digestive  power,  constipation,  or 
any  similar  symptom, — the  outcome  of  sluggishness  of  the  abdominal 
circulation  and  nerve-supply, — local  massage  of  the  abdominal  and 
pelvic  region  should  be  freely  employed. 

Abdominal  massage  for  the  purpose  of  affecting  circulation  in  the 
intestines  should  be  performed  as  follows.  For  one  or  two  moments  the 
abdominal  muscles  themselves  should  be  kneaded,  the  individual  move- 
ments being  transversely  directed  across  the  muscle-tibres ;  next,  in 
order  to  influence  the  small  intestines,  a  series  of  circular  sweeping 
strokes  should  be  made  ar^jund  the  umbilicus,  one  hand  following  the 
other  rapidly  so  as  to  complete  the  circles,  firm  pressure  being  insti- 
tuted with  the  outer  portions  of  the  palms ;  then  kneading  movement 
should  be  performed,  beginning  at  the  region  of  the  ileo-cieeal  valve, 
each  movement  being  transverse  to  the  course  of  the  large  intestine, 
the  series  of  the  movements  following  the  large  intestine  up^vards  to 
the  hypochondriac  region,  then  transversely,  and  finally  downwards 
along  the  whole  course  of  the  colon.  In  some  cases,  espeoinlly  when 
there  is  enlargement  of  tlie  liver  with  torpor,  fcood  is  to  bo  achieved 
by  kneading  movements  directly  over  and  upon  the  diseased  organ. 
VVhen  along  with  the  enlargement  of  an  abdominal  viscus  there  is  a 
condition  of  softness,  great  care  should  be  exercised  not  to  injure  the 
organ  by  too  firm  pressure.  This  applies  especially  to  the  pulpy  con- 
dition  of  the  spleen  sometimes  seen  in  malarial  diseiise. 
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The  treatment  of  sprains  by  local  massage  belongs  to  the  province  of 
Burgeiy  mther  than  to  that  of  medicine,  and  I  have  had  little  experience 
with  it.  I  have  in  a  few  cases  found  it  very  useful  after  the  first 
stages  of  irritation  and  inflammation  had  passed,  I  do  not  think  that 
masaage  ought  to  bo  practised  within  forty-eight  hours  after  a  severe 
sprain.  In  muscular  rheumatism  or  ehronie  iiiflauimniion  of  the  fibrous 
tissues  about  the  Jomts  local  massage  is  of  very  great  value,  especially 
when  combined  with  judicious  passive  movements.  The  good  achieved 
18  probably  the  result  of  the  breaking  up  of  adhesions  between  and 
within  muscles,  of  the  mechanical  dispersion  of  exudations,  and  of  in- 
crease of  the  local  circulation,  with  its  consequent  absorption  of  exu- 
dation. The  important  movements  are  those  of  kneading  and  pereus- 
sioD.  Whilst  the  individual  movements  of  kneading  or  of  striking  are 
chiefly  at  right  angles  to  the  course  of  the  muscle,  the  whole  series  of 
pinches  or  blows  should  always  progress  along  the  muscle,  and  usually 
fix>m  the  point  of  iosertion  towards  the  origin.  The  atlempt  should 
be  to  knead  not  only  individual  muscles,  but  also  niuscle-groupH,  and 
the  movements  should  be  directed  especially  to  the  breaking  up  of 
adhesions. 

In  various  forms  of  paralysis  local  massage  is  of  great  value  as 
a  means  of  maintaining  the  nutrition  of  the  affected' muscles.  When 
the  lesion  which  produces  the  loss  of  power  affects  the  cerebrum,  the 
muscles  do  not  suffer  in  their  nutrition  except  secondanly  from  inac- 
tivity, and  massage  is  usually  not  required  in  the  early  weeks  of  the 
affection.  After  a  stroke  of  hetniplegia  it  is  rarely  proper  to  begin 
massage  for  two  or  throe  weeks ;  but  whenever  the  tem|>eraturo  of 
the  arm  decidedly  and  permanently  falls^  or  serous  exudation  iuto  the 
cellular  tissue  marks  a  loss  of  vascular  tone,  or  when  evidences  of 
returning  control  over  the  muscles  are  manifest,  local  massage  is  often 
of  service.  At  first  the  seance  should  not  last  more  than  five  min- 
utes, but  after  a  time  it  may  continue  for  ten  or  even  fifteen  minutes. 
In  those  forms  of  palsy,  such  as  infantile  paralysis^  in  which  the  trophic 
centres  in  the  spinal  cord  are  especially  implicated,  massage  is  of  great 
importance.  In  acute  cases  it  should  be  commenced  as  soon  as  the 
subsidence  of  fever  and  other  symptoms  of  conslitutiorml  irritation 
marks  the  passage  of  the  first  stage  of  activity  in  the  spinal  lesion. 
When  the  infantile  paralysis  develops  gradually,  massage  may  be  em- 
ployed as  soon  as  the  paralysis  is  recognized.  It  does  not  directly 
tnHuence,  to  any  extent,  the  fundamental  spinal  lesion,  but,  by  main- 
taining a  healthy  condition  of  the  peripheral  apparatus,  is  of  the  great- 
est, service  in  those  cases  in  which  there  is  a  tendency  to  more  or  loss 
oamplete  repair  of  the  structure  of  the  spinal  cord.  In  various  local 
paraltji^s,  as  from  pressure,  from  rheumatic  affections  of  the  nerves, 
or  from  other  temporary  or  removable  conditions  of  nervous  or  mus- 
cular tissue,  massage  may  do  much  good.  When  the  loss  of  power  in 
a  muscle  is  due  to  direct  violence,  as  occurs  with  especial  irequeucy 
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in  the  deltoid  muacle  from  falls  on  the  shoalder^  massage  should  be 
assiduously  employed  as  soon  as  the  primary  inflammation  produced  by 
the  injury  baa  subsided.  In  such  eases  the  treatment  is  of  especial 
advantage  in  dispersing  exudations  and  restoring  the  muscles  and 
the  musele-iibre  bundles  to  their  normal  relations  and  their  normal 
looseness. 

FBEDINa  OP   THE    SICK. 

The  present  article  is  not  a  treatise  upon  diet  or  dietetics ;  the  books 
upon  this  subject  are  sufficiently  numerous,  but  their  scope  is  often  too 
wide  for  the  needs  of  the  medical  practitioner.  In  elaborate  discus- 
sions upon  the  contained  percentage  of  nitrogen  and  general  food-quali- 
tios  of  various  articles  of  dietj  upon  their  cost  and  commercial  kistory, 
upon  the  amount  of  food  necessary  to  sustain  life,  and  upon  the  most 
economical  forms  of  military,  prison,  and  hospital  rations,  etc,  the 
consideration  of  the  feeding  of  the  sick  in  private  practice  is  often  so 
overwhelmed  as  to  be  lost  entirely.  I  propose  to  give  hero  a  brie'f 
practical  summary  of  the  methods  of  feeding  in  sickness  when  pecu- 
niary considerations  are  of  secondary  importance. 

The  proper  feeding  in  acute  diseases  accompanied  with  high  fever 
varies  to  some  extent  according  to  the  individual  atFectionj  but  ia 
subject  to  general  principles  which  are  sufficient  practical  guides  for 
most  cases.  All  such  acute  diseases  are  for  present  purposes  readily 
divided  into  those  in  which  the  acute  febrile  stage  is  very  short 
and  those  in  which  it  is  prolonged.  When  the  acute  febrile  stage  is 
very  severe  and  temporary,  it  is  usually  associated  with  a  complete 
anorexia,  which  the  practitioner  may  obey  with  safety.  In  the 
first  day  or  two  of  the  onset  of  an  acut^j  pneumonia,  violent  scarlet 
fever,  or  similar  affections,  there  is  no  cause  for  alarm  even  if  the 
patient  take  no  food.  The  digestive  power  at  this  time  may  be 
in  complete  abeyance.  After,  however,  the  first  day  or  two  of  such 
an  attack,  and  whenever  the  febrile  reaction  is  prolonged,  a  loss 
of  appetite  amounting  even  to  a  disgust  with  food  is  no  excuse  for 
abstinence.  All  such  states,  with  their  accompanying  diseases,  tend 
to  fatal  result  through  exhaustion,  and  much  can  bo  done  by  proper 
feeding  to  prevent  complete  failure  of  vital  power.  The  older  writers 
upon  dietetics  taught  that  a  fever  patient  was  not  to  be  fed,  and  some 
modern  authors  reiterate  the  old  dictum.  PVvor  is  not,  however,  any 
contra-indiciition  to  food.  It  is,  indeed,  usually  associated  with  loss  of 
digestive  power,  and  if  under  such  circumstances  the  stomach  be  over- 
loaded with  coarse  food  the  symptoms  will  bo  aggravated  by  the  result- 
ing acute  indigestion.  The  amount  of  nourish raont  received  by  a  body 
is  measured  not  by  the  amount  of  food  put  into  the  stomach,  but  by 
the  amount  which  is  assimilated  ;  and  in  febrile  complaints  the  effort  of 
the  physician  must  be  directed  not  to  the  filling  of  the  stomach,  but 
to  the  obtaining  of  as  large  an  assimilation  of  food  as  is  possible  with- 
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out  disturbing  the  alimentiiry  canal.  Any  symptoma  of  gaatric  or  in- 
tet^tinal  cjisturbance  should  be  the  signal  for  the  immodiato  lessening 
of  the  food.  Such  gross  manifestations  as  vomiting,  sour  or  nauseous 
eructations,  and  gastric  distress  are  perceived  at  once  by  the  most 
cureless;  but  in  tj^hoid  fever  I  have  seen  skilful  pi^actitioners  over- 
look the  real  cause  of  an  excessive  tympany  or  an  increased  diarrhcea, 
aod  continue  the  overfeeding  while  attempting  to  relieve  these  symp- 
toms by  medicine.  Such  practice  is  exceedingly  reprehensible.  In 
febrile  adynamic  diseases  the  feeding  should  be  at  ehort  intervals, 
with  smal!  amoonts  of  liquid  Ibod  of  a  nutritious,  easily-digested  char- 
acter, and  my  own  experience  leads  me  more  and  more  t^  the  habitual 
use  of  foods  which  have  been  partially  digested  artificially. 

The  question  of  night- feeding  in  severe  cases  is  an  important  one. 
My  belief  is  that  death  occurs  much  more  frequently  in  adynamic 
diseases  between  one  and  tive  o'clock  in  the  morning  than  at  any 
other  time,^ — a  circumstance  largely  attributable  to  the  habitual  with- 
holding of  food  and  stimulants  during  the  Tiight,  Sleep  is  essential  to 
the  recuperation  of  vital  force,  but  an  exhausted  patient  usually  goes 
to  sleep  readily  after  the  partial  awakening  which  is  sufficient  for  the 
administration  of  a  milk  punch,  or  else  sleeps  in  eo  broken  a  manner 
that  the  careful  nurse  can  give  the  food  at  short  intervals  without  awa- 
kening him,  In  no  typhoid  case  of  severe  type  should  an  interval  of 
more  than  three  hours  be  allowed  to  elapse  at  night  without  food  and 
stimulants,  and  the  amount  given  at  a  single  time  should  be  so  increased 
thut  almost  as  much  will  be  taken  during  the  night  as  during  the  day, 

In  typhoid  cases  alcohol  in  some  form  should  be  given  with  the 
food,  in  not  too  large  proportion.  Alcoholic  liquors  in  moderate 
amount  stimulate  the  stomach  and  aid  digestion  and  absorption,  but 
in  large  amount  interfere  with  these  processes.  It  may  be  set  down 
as  a  geneml  rule  with  few  exceptions  that  all  foods  given  in  protracted 
febrile  states  should  be  in  liquid  form. 

Liquid  foods  may  be  divided  into  Liquid  Meat  Foods,  Mlk  Foods, 
and  Artificially  Digested  Foods. 

Liquid  Meat  Foods, — It  must  be  remembered  that  all  articles  of 
the  present  class  are  stimulants  rather  than  nutrients.  Most  of  them 
do  not  contain  more  than  one  per  cent,  of  albuminous  substances. 
Under  this  heading  I  include  all  liquid  preparations  of  meat  made 
without  artificial  digestion. 

At  one  time  these  liquid  preparations  of  meat  were  supposed  to 
represent  iho  whole  nutritive  value  of  the  meat,  but  recently  all  nutri- 
tive power  has  been  denied  to  them.  They  contain  kreatiji,  kroatinin, 
sarkoein,  sarkin,  xanthin,  kreanin,  inosite,  fat,  and  inorganic  salt^,  with 
a  very  small  amount  of  albuminous  principles.  It  is  not  probable 
that  any  of  these  substances,  except  the  albumen  and  the  fat,  are 
capable  of  being  assimilated  and  used  as  food.  The  experiments  of 
Kemmerich  also  indicate  very  strongly  that  they  are  not  nutriont-s,  for 
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he  found  that  animals  led  exclusively  upon  those  preparations  died 
even  more  quickly  than  those  left  to  starve.  There  can  be  no  doubt 
that  the  death  under  thei^e  circumstances  was  largely  due  to  the  de- 
pressing etfoct  of  the  inorganic  salts  contained  in  the  extracts.  Clinical 
experience,  in  a  measure,  conforms  with  this  scientific  reasoning.  At  a 
time  when  beef  esHrnce  and  beef  tea  were  yqvv  largely  relied  upon  as 
nutrients  in  Philadelphia,  it  was  found  that  they  acted  better  when 
milk  was  also  given.  In  my  earlier  trips  into  the  wilderneas,  involvings 
much  physical  labor,  T  took  with  me  the  bes^t  nrtilicial  meat  extracts 
to  serve  as  condensed  food,  but,  after  a  fow  trials,  found  that  they  were 
umible  to  sustain  prolonged  effort, — as  the  guides  put  it^  "they  do  not 
stick  to  a  man  s  ribs,'*^-and,  although  at  that  time  ray  theory  was  that 
they  were  concentrated  nourishment^  practical  experience  soon  led  to 
their  abandonmeuL  Although  of  little  use  as  food,  these  substances 
are  valuable  stimulants,  and  may  by  reviving  temporarily  an  exhausted 
patient  prepare  the  way  for  the  digestion  of  food.  In  a  series  of  ex- 
periments made  upon  the  frog's  heart  b^^  Dr.  Thoma.^  J.  Mays  (Therap, 
Qaz.^  vob  ii.  p.  152)^  it  was  found  that  the  artificial  beef  extracts  and 
concentrated  beef  preparations  had  a  very  decided  influence  in  main- 
taining the  activity  of  the  systoles.  Notwithstanding  Dr,  Mays's 
arguments  to  the  contrary,  however,  I  believe  that  the  effect  of  beel^ 
extmets  upon  the  fi'og  s  heart  is  entirely  similar  to  that  of  the  phos- 
phate of  calcium  (see  Calcii  Phospoas).  In  typhoid  and  other  simi- 
lar low  tevers,  it  is  an  excellent  plan  to  give  beef  essence  or  beef  tea 
alternate  hours  with  milk  punch.  During  convalescence  a  hot  bowl  of 
beef  tea  or  beef  essence  at\er  exertion  such  as  carriage-riding,  going 
out,  etc.,  may  act  very  well  as  a  stimulant.  By  the  addition  of 
various  substances  these  liquid  preparation.^  of  meat  can  be  made  nutri- 
tive; thus,  an  ^^^  i*apidly  stirred  into  a  bowl  of  beef  essence  forma  a 
very  usetul  stimulating  food.  There  are  in  the  market  various  extracts 
of  beef,  claiming  to  represent,  in  a  solid  form,  beef  essence.  The  better 
forms  of  these  articles  undoubtedly  do  represent  in  great  part  beef 
es-senccj  but  they  are  distinctly  inferior  to  the  freshly-made  prepara- 
tion in  taste,  and  in  containing  no  albumen :  so  that  it  is  always  bettor 
to  employ  the  fresh  beef  essence  if  it  can  be  procured. 

Liqiud  meat  foods  are  divisible  into  those  that  are  raw  and  those 
that  are  cooked.  Of  the  ra\v  foods  of  the  class,  the  best  is  meat  juice. 
This  is  made,  according  to  the  directions  of  Pcttenkofer  and  Voit,  by 
selecting  lean  moat  from  the  round  of  beef,  cutting  it  into  small  pieces, 
and  expressing  the  juice  in  a  press  of  sufficient  power, — such  as  now 
can  be  purchased  at  any  of  the  larger  drug-stoi'es.  This  juice  contains, 
in  addition  to  the  salts  and  extnictives,  the  albumen  that  remains  Huid 
after  the  rigor  mortis, — chiefly  serum-albumen  and  coloring-matters. 
The  proportion  of  albumen  is  about  six  per  cent.:  by  heating  the  albu- 
men is  precipitated,  but  it  is  not  atfected  by  salt  or  by  mere  warming. 
Liebig's  beef  tea  is  made  by  adding  seven  ounces  of  water  and  three  or 
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four  drops  of  hydroeUlorie  acid  to  one  and  a  half  pounds  of  lean  boef, 
allowing  to  stand  one  bour,  pasiiiing  through  a  hair  sieve,  and  washing 
out  tha  meat  with  three  ounces  of  water.  This  infusion  contains,  on 
tlie  average,  not  more  than  ono  per  cent,  of  albumen.  The  hydro 
chloric  acid  added  to  the  water  id  not  sufficient  to  dissolve  the  myosin 
of  the  muscle:  so  that  this  preparation  ean  be  l(X>ked  upon  as  nothing 
more  than  a  dilution  of  meat  juice,  and  is  very  inferior.  To  have  any 
effoet  it  must  bo  given  in  enormous  quantities. 

Meat  juice  is  a  valuable  preparation  when  a  powerful  stimulation  ia 
dosired  and  the  digestive  forces  are  exceedingly  weak,  as  in  the  feeble- 
ness or  cotlapso  that  follows  ehoiera  infantum  and  other  infantile  diar- 
rhcBas.  Its  tasto  is  that  of  raw  meat,  and  is  so  disagreeable  to  many 
persons  as  to  prevent  its  use. 

The  cooked  concentrated  liquid  forms  of  meat  extracts  are  beef  tea 
and  beef  essence.  Neither  of  these  can  be  considered  to  have  distinct 
nutritive  vakie.  It  is  vary  rare  for  them  to  contain  more  than  one  per 
cent,  of  albuminous  substances;  but  they  are  powerful  stimulants,  and 
for  such  purposes  are  as  useful  as  the  expressed  meat  juice. 

In  making  beef  tea  the  round  of  a  good  piece  of  beef  should  al- 
ways be  selected,  and  cut  into  small  cubes  not  larger  than  half  an 
inch  in  diameter.  It  should  then  be  put  to  soak  for  two  hours  on  the 
bock  of  the  range,  in  an  earthen-ware  pipkin,  with  ono  pint  of  cold 
water^  and  allowed  to  simmer  tor  about  fifteen  minutes  and  finally  to 
boil  for  three  minutes.  After  adding  half  a  teaspoonful  of  salt  and  a 
little  pepper  the  tea  is  road}^  for  use. 

In  making  beef  essence  the  meat  should  be  prepared  as  for  beef  tea. 
It  should  bo  put  into  an  earthen-ware  bottle  and  loosely  corked.  This 
should  be  set  in  a  pot  of  cold  water  and  brought  very  gradually  to 
the  boiling-point.  It  then  should  be  allowed  to  boil  for  from  twenty 
minutes  to  half  an  hour. 

Soups  are  liquid  preparations  which  resemble  beef  tea  and  beef  es* 
fience  in  containing  the  extractives  of  meat,  but  which  ditFer  from  these 
preparations  in  having  in  them  various  nutritive  substances.  Soup  is 
therefore  both  a  stimulant  and  a  nutrient,  the  amount  of  nutrient  ma- 
terial varying  greatly  according  to  the  preparation  of  the  soup.  The 
lighter  forms  of  soups  are  commonly  spoken  of  as  broths.  They  may 
be  used  when  the  stomach  rejects  less  readily  digested  forms  of  food. 

To  make  chicken  broth,  take  three  pounds  of  chicken  well  cleaned, 
cover  with  cold  water,  boil  from  three  to  five  hours  (until  the  moat 
&Us  to  pieces),  strain,  cool,  and  skim  off  the  fat.  To  a  pint  of  this 
sdd  salt  and  pepper  and  two  tablospoonfuls  of  soft  rice  which  has  been 
previously  thoroughly  boiled  in  salt  water ;  bring  the  broth  to  a  boil. 
Id  preparing  the  rice,  half  a  cupful  should  be  boiled  for  thirty  min- 
utes with  a  teaspoonful  of  salt  in  a  pint  of  water.  To  make  mutton 
troth,  take  one  pound  of  lean,  juicy  mutton,  chopped  fine,  and  proceed 
me  with  chicken  broth. 


30 


FEEDING   OF  THE  SICK, 


In  the  prepflration  of  soups  the  firnt  thing  is  the  making  of  lhi> 
so-caliod  stock,  or  baais  for  the  eoup.  There  are  two  distinct  stocks: 
oDci  which  may  be  known  as  the  brown  etockj  the  other  as  clear  stock 
or  consomme.  For  the  preparation  of  brown  stock  take  four  pounds  of 
lin  of  beef^  four  quarts  of  cold  wat-er,  ten  whole  cloves,  four  pepper- 
corns, a  bouquet  of  herbs  (sweet  marjoram,  summer  savory,  thyme, 
and  sage),  one  tablospoooful  of  salt,  three  sraaJl  onions,  one  turnip, 
one  carrot,  two  stalks  of  celery,  two  sprigs  of  parsley.  Cut  the  meat 
from  the  bones,  after  which  place  the  bonL*a  and  one-half  of  the  meat 
in  a  soup-kettle  and  allow  to  stand  for  half  an  hour  in  the  cold  water. 
Heat  gradually,  and  allow  to  simmer  for  six  or  seven  hours.  Brown  the 
remainder  of  the  meat  in  two  tablespoonfuls  of  beef-drippings,  and  add 
with  the  other  meat  and  with  the  vegetables  chopped  ^ne,  when  tha 
kettle  is  put  on  the  fire  to  simmer.  After  it  has  simmered  the  re- 
quired time,  the  stock  is  strained  and  sot  aside  to  cool,  the  fat  being 
removed  from  the  top.     The  stock  is  then  ready  for  use. 

In  making  the  soups  the  stocks  must  never  be  allowed  to  boil  or 
at  most  must  be  brought  only  for  a  moment  to  the  boiling-point.  For 
iSf.  Julienne  soup  put  one  pint  of  the  bi-own  stock  on  the  fire  to  heat, 
after  which  a  pint  of  finely-chopped  vegetables  (turnip,  carrot,  etc.), 
with  half  a  teaspoontul  of  salt,  should  be  put  on  with  a  little  water  to 
parboil.  This  being  done,  add  the  vegetables  to  the  stock,  and  season 
with  half  a  saltspoonful  of  pepper.  Vcnnicelli  soup  is  made  by  adding 
half  a  cup  of  vermicelli  to  a  pint  of  the  brown  stock.  Cook  the  ver- 
micelli for  ten  minutes  in  salted  boiling  waier,  season  with  a  half-tea* 
spoonful  of  salt  aotl  a  half-t^altspoonful  of  pepper,  and  add  to  the  warm 
Btock, 

Consomme  or  dear  stock  is  to  be  made  in  exactly  the  same  way  as 
the  brown  stock,  except  that  three  pounds  of  the  knuckle  of  veal  are  ta 
be  added  to  the  meat,  and  all  the  meat  is  to  be  put  in  at  once  without 
browning.  After  the  stock  has  been  formed^  in  onlor  to  clear  it  add 
the  white  and  the  shell  of  one  egg.  and  the  juice  and  rind  of  one  lemon, 
beating  them  all  up  together  j  then  put  on  the  fire,  bring  to  the  boiling- 
point,  strain  through  a  sieve,  and  again  through  a  napkin,  without 
pressure  or  ijtqueezing,  and  sci've. 

A  very  elegant  stimulating  and  nutritious  soup  can  bo  made  out  of 
consomme  by  boiling  ordinary  pearl  sago  in  salt  water  for  from  two  to 
three  hours,  until  the  grains  become  swollen  almost  to  bui'sting,  and 
then  stirring  the  sago  into  the  consomm^  while  still  boiling. 

Milk  Foods. — Of  all  liquid  foods  milk  is  the  best  and  the  most 
gonemliy  applicable  to  the  treatment  of  disease.  Cow's  milk  contains, 
in  round  n umbel's,  87,5  parts  of  water,  3  parts  of  caseine,  0.75  part  of 
albumen,  3.6  parts  of  fat,  5  parts  of  sugar,  and  0i)7  part  of  inorganic 
salts.  One  pint  of  miik  contains,  in  round  numbci*s,  0.6  ounce  of  solid 
albuminous  substance,  0,0  ounce  of  fat,  and  0.8  ounce  of  sugar.  When 
two  quarts  of  milk  are  taken  in  the  course  of  twenty-four  hours,  about. 
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two  and  a  half  ounces  of  fat  are  ingested, — an  amount  too  great  for 
an  inefficient  alimentary  canal  to  digest^  so  that  it  is  often  necessary  to 
skim  the  milk.  As  milk  contains  practically  no  indigestible  residue,  it 
leaves  behind  it  in  the  alimentary  canal  no  fecal  matter,  and  its  use 
therefore  frequently  produces  constipation.  In  cases  of  diarrhcea  this 
tendency  to  a  binding  action  can  be  increased  by  boiling  the  milk,  a 
process  which  coagulates  the  albumen  of  the  milk  amJi  slightly  lessens, 
if  the  scum  be  removed,  its  nutritive  value.  When  milk  is  used  very 
fVeely  and  the  digestion  is  feeble,  there  is  always  danger  of  the  forma- 
tion in  the  stomach  of  a  coagulum  so  dense  that  the  gastric  juice  will 
not  be  able  freely  to  penetrate  it.  Thin  diflficaity  can  usually  be  over- 
come by  a  little  care.  The  addition  of  half  an  ounce  to  an  ounce  of 
lime-water  to  every  five  or  six  ounces  of  milk  has  a  distinct  tendency 
to  prevent  too  rapid  and  firm  coagulation.  Sipping  milk  instead  of 
drinking  it~in  other  words,  putting  the  milk  in  the  stomach  in  small 
quantities  at  a  time — has  a  still  greater  power  in  repressing  the  forma- 
tion of  hard  coagulum.  When  the  digestive  powers  are  feeble,  milk 
should  be  taken  slowly  in  small  quantities  at  a  time.  In  some  cases  it 
is  very  important  that  it  be  drunk  hot,  but  without  previous  boiling. 

There  are  various  useful  nutrient  and  stimulant  foods  prepared 
with  alcohol  in  milk,  as  follows : 

Wine  Whey. — Bring  half  a  pint  of  milk  to  the  boiling-point  j 
add  half  a  pint  of  aheny  wine,  and  allow  to  stand  in  a  warm  place 
for  five  minutes ;  strain,  and  sweeten  to  taste.  The  whey  which  is 
luft  consists  almost  exclusively  of  wine  and  water,  with  milk  sugar 
and  milk  salts.  It  contains  very  little  nutriment,  but  ia  sometimes 
tolerate  by  the  stomach  which  i-e fuses  other  food. 

Milk  Punch, — Take  half  a  pint  of  milk;  pour  ioto  it  from  a  des- 
sertspoonful to  a  table  spoonful  of  brandy,  rum^  or  whiskey,  according 
to  the  needs  of  the  patient ;  sweeten  and  spice  with  nutmeg  to  taste. 
This  preparation  represents  all  the  nutritive  value  of  milk  and  the 
stimulating  eftects  of  the  liquor.  If  the  stomach  be  at  all  delicate, 
a  tablespoon ful  of  lime- water  should  always  be  added  to  it  before 
putting  in  the  brandy. 

EooNoo. — Eggnog  is  a  heavy,  rich,  highly  nutritive  liquid,  which 
most  be  employed  in  limited  quantities,  and  vary  carefully  when  there 
is  any  delicacy  of  stomach.  The  yelk  of  one  Qgg  may  be  added  to  half 
a  pint  of  milk,  afterwards  half  an  ounce  to  an  ounce  of  brandy,  and 
the  whit-e  then  beaten  in. 

Sometimes  when  the  stomach  rejects  almost  all  forms  of  food,  the 
addition  of  carbonic  actd  water  to  the  milk  meets  with  success.  Equal 
quantities  should  be  employed,  and  the  caseine  of  milk  should  be  coagu- 
lated in  ^ne  flakes.  A  light,  powerfully  stimulant  beverage,  somewhat 
ftimilar  to  the  one  juat  mentioned,  but  to  some  palates  more  elegant, 
hs  made  by  the  addition  of  champagne  to  milk. 

There  are  certain  foruis  of  fermented  milk  which  are  valuable  as 
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being  easily  digested  by  the  stomach  and  very  acceptablo  to  the  palate* 
They  also  render  possible  some  variety  of  food  to  persons  largely 
restricted  to  milk  diet. 

Koumiss,  or  Kcmys,  is  a  fermented  liquid  prepared  by  the  Tartars 
fVom  mares*  milk.  It  may  for  ordinary  purposes  be  sufficiently  imi- 
tated by  the  following  recipe.  Take  an  ordinary  beer- bottle  with  a 
patent  shitting  cork,  put  in  it  one  tablespoonful  of  white  sugar^  one 
pint  of  railk,  ono-sixth  of  a  cake  of  Fleisehman'a  yeast  or  one  drachm 
of  strong  liquid  yeaBt,  shake  well,  allow  to  stand  from  eight  to  ten 
hours  in  a  temperature  of  from  eighty-five  to  ninety-five  degrees, 
shake  well,  and  put  upon  the  ice  to  cool.  This  ought  to  be  used  within 
twenty-four  hours  after  being  made.  The  longer  the  fermentation 
is  allowed  to  continue,  the  more  sour  is  the  koumiss  j  and  its  condition 
should  be  regulated  to  suit  the  individual  palate  and  stomach  of  the 
patient.  If  it  be  desired^  it  may  be  flavored  by  the  addition  of  a  small 
piece  of  vanilla  bean  to  the  milk  before  fermentation.  This  prepara- 
tion is  suited  to  t)ie  treatment  of  convalescence  and  chronic  diseases 
rather  than  of  acute  febrile  illness. 

Milk  may  be  used  as  the  basis  of  a  number  of  fai-inaceous  or  starchy 
liquids.  It  must  be  remembered  that  these  starchy  compounds  are 
more  or  less  difficult  of  digestion^  and  dnring  the  progress  of  an  acut<e, 
severe  febrile  illness  they  must  be  employed  with  the  greatest  caution. 
In  convalescence  and  in  chronic  invalidism^  however,  they  are  often 
very  serviceable.  In  making  theaa  pi'eparations  it  is  essential  that 
they  be  closely  watched  and  stirred,  to  pi'event  burnings  unless  they  be 
cooked  over  hot  water. 

Oatmeal  Porridge  may  be  made  by  stirring  two  ounces  (half 
a  cupful)  of  crushed  oatmeal  into  a  pint  of  milk,  previously  warmed, 
and  afterwards  cooking  twenty  to  thii-ty  minutes,  adding  salt  to  the 
taste. 

Baked  Floitk  Porridqe, — A  very  excellent  porridge,  of  easy  diges- 
tion, and  especially  valuable  when  there  is  a  tendency  to  looseness  of  the 
bowels,  can  be  made  by  the  following  recipe.  Take  one  pint  of  flour 
and  pack  it  tightly  in  a  small  muslin  bag.  throw  it  into  boiling  water 
and  boil  for  lave,  or  six  houi-s,  cut  off  the  outer  sodden  p€*rtion,  gratB 
the  hard  core  fine,  and  stir  into  boiling  milk  to  the  desired  thickness. 

Arrow-Root  Porridge. — This  may  bo  prepared  in  the  following 
manner.  Stir  two  teaspoonfuls  of  arrow-root  in  half  a  teacnpful  of  cold 
milk  until  a  ptrfectly  smooth  mixture  is  made;  have  on  the  fire  a  pint 
of  milk,  and,  while  this  is  boiling,  add  the  arrow-root  little  by  Htlle, 
stirring  constantly  until  cooked, — i'.e.,  from  one  to  two  minutes  after 
the  last  is  poured  in  ;  add  sugar,  nutmeg,  and  wine,  according  to  taste 
or  tiie  exigencies  of  the  case.  When  milk  is  not  to  be  had,  or  a  very 
low  diet  is  required,  water  may  be  substituted. 

The  secret  of  properly-prepared  arm w- root  is  in  having  the  first 
mixture  with  milk  absoluiely  smooth  and  free  from  lumps. 


FEEDING   OF   THE  SJCK. 


33 


Chocolate  Porbidoe.^ — A  gruel  which  will  he  found  very  palatable  to 
many  persons,  and  may  be  substituted  for  airaple  aiTow-root,  can  be  made 
by  the  following  recipe.  Mix  together  one-quarter  pound  of  best  choco- 
late grated,  one-half  pound  of  rice  Hour,  two  ounces  of  arrow-root^  and 
one-quarter  pound  of  loaf-sugar  grated.  Add  a  tablespoonful  of  this 
mixture  to  a  pint  of  hot  milk,  and  let  it  boil  tive  minutes.  Then  re- 
moTe  the  preparation  from  the  stove  and  ser%^e  it  hot.  It  should  have 
the  consistency  of  gruel 

Tomato  Porridge. — A  very  excellent  porridge  or  puree^  highly  nu- 
tritious and  useful  during  convalescence,  can  bo  made  by  the  following 
recipe.  Take  one  quart  of  canned  tomatoes^  bring  to  a  boll,  utraln 
while  hot  through  a  hair  sieve ;  bring  a  quart  of  milk  to  a  boil  add 

1  sufficient  flour  lo  make  a  thick  paste,  stir  in,  and  continue  to  boil  until 
the  flour  is  cooked  (about  twenty  minutes).  Stir  the  strained  torautoes 
gradually,  a  little  at  a  time,  into  the  boiling  milk.  Cook  five  or  ten 
fninutes  ;  reason  to  taste, 

Sao9  Porridge  is  of  the  consistency  of  a  jolly  rather  than  of  a  por- 
ridge. In  preparing  it,  wash  the  sago  well  in  cold  water,  put  a  small 
ltjacupf\il  of  it  to  8oak  in  half  a  pint  of  water  over-tiight,  and  in  the 
morning  put  this  mixture  into  one  pint  of  hot  water ;  squeeze  into  it 
the  juice  out  of  a  thinly-pared  lemon,  and  allow  to  simmer  slowly  for 
twenty  minutes  ;  then  sweeten,  add  wine  according  to  taste  or  the 

LfixigeDcies  of  the  case,  and  pour  into  mouids  to  cool. 

Tapioca  Porbidgk  is  very  elegant,  but,  like  sago  porndge,  requires 
considerable  time  for  preparation.  It  may  be  made  in  the  following 
manner.   Soak  two  tablespoonfuls  of  very  clean  lapioea  in  two  teacup- 

\tnl5  of  cold  water  over-night;  in  the  morning  add  a  little  salt  and  one 
pint  of  milk,  or  water  if  milk  is  not  allowed ;  simmer  it  until  quite 

ifioft;  stir  well  while  cooling;  when  done,  pour  into  a  bowl,  and  add 

Fftugar,  wine,  and  nutmeg,  according  to  taste  or  the  exigencies  of  the 
case. 

AfiTiFiCLyLrLT  DIGESTED  FooDS.— In  low  fevci-s  the  powers  of  the 

I  alimentary  canal  are  certainly  much  impaired,  and  foods  which  have 
undergone  more  or  less  complete  artificial  digestion  outside  of  the  body 
are  very  useful. 

In   all   cases  in  which  the   typhoid  symptoms  are   severe,  milk 
iiould  constitute  the  chief  reliance,  and  should  be  partially  digested 

^before  administration.  When  the  disease  is  prolonged,  and  especially 
when  the  mental  condition  is  dear,  the  patient  frequently  tires  of 
milk.  Under  these  circumstances  various  liquid  foods  prepared  by 
the  partial  digestion  of  solids  are  of  great  importance.  Artificially 
digested  foods  are  also  of  value  during  convalescence,  and  their  em- 

•  pJoyment  constitutes  a  very  important  part  of  the  treatment  of  gastric 

f^and  intestinal  catarrhs.  Most  peptones  have  a  distinctly  bitter  taste, 
which  may  be  Tery  objectionable  in  individual  cases.  This  taste  can 
be  partially  overcome  by  the  addition  of  flavoring  substances  or  ex- 
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tractsi,  and  often  may  be  altogether  avoided  by  arresting  the  process 
of  artiiieial  digestion  before  coiiipk^ion. 

At  first  thought  pepsin  woidd  appear  to  be  the  moBt  available 
fermeot  for  the  preparation  of  peptones ;  but  practical  expenence 
has  led  to  reliance  upon  panereattn.  PancTcatin,  pancreatic  extracts, 
and  pancreatic  liquors  are  now  foand  abundantly  in  commerce.  The 
8upenority  of  the  secretion  of  the  pancreatic  gland  as  a  practical  fer- 
ment is  connected  with  the  fact  that  it  contains  two  distinct  claaaes  of 
digestive  principles^  namoly»  pancreatic  diastase,  which  dissulves  starch, 
and  tiypHin,  which  act.s  upon  albuminous  principles.  It  is  of  great 
importance  to  be  able  to  determine  readily  the  value  of  any  prepara- 
tion of  pancreatin.  The  test  devised  by  Dr.  Wm.  Roberts  {Digestivt 
Ferments,  London,  188 1)  appears  to  be  very  practical.  If  pancreatin 
be  added  to  fresh  milk  without  an  alkali,  in  the  course  of  a  few  minutes 
the  liquid  acquire:^  the  property  of  curdling  abundantly  tipon  boiling; 
and  Dr.  Roberts  estimates  the  value  of  a  pancreatin  by  the  number  of 
cubic  centimetres  of  milk  which  are  transformed  by  one  cubic  centi- 
metre of  the  sample  at  a  temperature  of  40°  C.  to  the  curdling-point 
in  five  minutes.  The  liquor  pancreaticus  used  by  Dr,  Roberts  bad  a 
power  oscillating  between  fifty  and  seventy.  A  test  which  may  be 
substituted  for  that  of  Br.  Roberts,  and  which  is  especially  applicable 
to  the  ordinary  pancreatic  extracts  or  so-called  panci^eatin,  is  based 
upon  the  peptonizing  power  of  the  powder.  Five  grains  of  it  added 
to  twenty  grains  of  the  bicarbonate  of  sodium  should  so  alter  the 
caseine  contained  in  one  pint  of  milk  in  an  hour  at  a  temperature 
of  115^  F.  that  no  coagulation  will  occur  upon  the  addition  of  nitric 
acid. 

Pcptonizi'd  milk  ih  made  by  diluting  a  pint  of  milk  with  a  quarter  of 
a  pint  of  water,  heating  to  about  140°  F.,  adding  two  teaspoonfuls  of 
hquor  pancreaticus  (Roberts^e)  with  twenty  grains  of  bicarbonate  of  so- 
dium, digesting  in  a  warm  place  for  an  hour  to  an  hour  and  a  half^  and 
raising  momentarily  to  the  boiling-point ;  at  the  temperature  of  the  sick- 
room, 65**  F,,  the  digestion  will  usually  require  aliout  three  hours.  Or 
milk  may  be  peptonized  by  dissolving  five  grains  of  pancreatin  with 
twenty  grains  of  bicarbonate  of  sodium  in  an  ounce  of  warm  water^ 
adding  ix>  a  pint  of  milk,  and  keeping  at  a  temperature  of  110^  for  one 
hour.  Very  many  persons  object  to  the  bitter  taste  of  the  thoroughly 
digested  miJk,  so  that  in  practice  the  best  results  are  often  obtained  by 
allowing  the  peptonizing  process  to  be  only  partially  completed,  and 
giving  the  milk  after  it  has  been  acted  upon  by  the  ferment  not  longer 
than  twenty  to  thirty  minutes. 

Peptonized  milk  qruei  is  made  by  first  preparing  a  thick  gruel  with 
arrow-root,  oatmeal,  sago,  or  other  similar  farinaceous  articles,  adding, 
while  still  hot,  an  equal  quantity  of  milk,  and  subsequently,  when 
cooled  to  100°,  for  each  pint  twenty  grains  of  the  bicarbonate  of 
sodium  and  two  teaspoon fuls  of  the  liquor  pancreaticus  or  five  gi-aias 
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of  pancreatic  extract,  digesting  in  a  warm  place  for  two  hoursj  boiling 
the  mixture  momentarily,  and  straining. 

Peptonized  beef  tea  is  prepared  by  glimmering  half  a  pound  of  minced 
fbeef  for  two  hours  in  a  pint  of  water  containing  twenty  grains  of 
r  bicArbonate  of  sodium,  allowing  to  cool  to  about  100^  F.,  digesting  at 
thi»  tempei'ature  with  a  tablespoonful  of  liquor  pancreaticus  or  ten 
grains  of  pancreatic  extract  for  three  hours,  decanting,  and  momentarily 
boiliDg.  This  beef  tea  is  aaid  to  be  about  equivalent  to  milk  in  nutritive 
value,  contxtining  4,5  per  cent,  of  organic  Bolide,  thi^ee-fourths  of  which 
ifl  peptone. 

Peptonized  otfsterSy  a  very  palatable  and  extremely  nutritious  dish, 
is  made  by  mincing  six  large  or  twelve  small  oysters,  and  adding  to 
them,  in  their  own  liquor,  ^vq  grains  of  pancreatic  extract  with  twenty 
grains  of  bicarbonate  of  sodium.  The  mixture  is  then  to  be  brought 
to  100**  F,,  and  maintained,  with  occasional  stirring,  at  that  tempera- 
ture for  thirty  minutes,  when  one  pint  of  milk  is  to  be  added  and  the 
temperatare  steadily  kept  up  for  ten  to  twenty  minutes.  Finally  the 
mass  is  to  be  brought  to  the  boiling-point,  strained,  and  served.  Gela- 
tin may  be  added,  and  the  mixture  served  cold  as  a  jelly.  Cooked 
tomato,  onion,  celery,  or  other  flavoring  suited  to  the  individual  taste 
of  the  patient  may  be  added  at  the  beginning  of  the  artificial  digestion. 
Paxcbeatized  Milk  Toast. — Ordinary  miik  toast,  in  which  there 
19  an  abundance  of  milk,  when  digested  for  thirty  to  fiity  minutes 
with  panereatin  and  bicarbonate  of  sodium  becomes  an  almost  homo- 
geneous pulpy  mass,  which,  when  the  crusts  have  been  removed^  is 
L usually  readily  retained  by  the  in'itable  stomach.  In  extreme  cases, 
rliowever,  it  may  advantageously  be  strained  and  the  fluid  portion  alone 
used,  in  which  the  partially  peptonized  solution  of  caseine  of  the  milk 
is  reinforced  by  the  actually  digested  gluten  and  starch  of  the  bread, 
together  with  a  very  little  dextrin.  Plain,  light  sponge-cake  may  be 
similarly  digested^  and  occasionally  forms  a  desirable  change. 

Rectal  Alimentation. — In  severe  gastritis  and  in  gastric  ulcer  it  is 

^^metimes  necessary  to  enforce  a  temporary  or  even  a  somewhat  pro- 

E>i\ged  abstinence  from  food.     In  diphtheritic  paralysis  of  the  throat, 

^ms  well  as  in  stTictures  of  the  oasophagus^  it  may  be  almost  impossible  to 

get  food  into  the  stomach,  and  in  various  cases  the  food  is  vomited 

-.whenever  it  is  ingested.     Under  any  of  these  circumstances  feeding  by 

the  rectum  becomes  a  matter  of  the  utmost  importance.     There  is  no 

rea.4on  for  believing  that  the  rectal  or  even  the  colonic  secretions  have 

ligestive  power.     Absorption  goes  on  slowly  from  the  rectum,  but,  ac- 

>rtling  to  Landois,  very  rapidly  from  the  colon  itself     For  these  rea- 

sons  injections  which  are  used  for  the  purpose  of  nourishing  the  patient 

bodd  always  be  composed  of  bland,  thoroughly  digested,  concentrated 

1*1     Dr.  W.  0.  Leobe  (Deutsche  Archiv  fur  IClin.  Med.,  1872)  uses  a 

food  preparation  which  he  has  proved  by  experiments  made  upon  dogs 

t  capable  of  yielding  to  the  blood  nutritive  material,  and  by  whic\x 
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he  has  maintained  life  for  four  weeks  in  a  patient  poisoned  bj  iodine, 
whose  stomach  rejected  all  food.  The  method  is  as  follows.  The  pau- 
crean  of  swine  or  cattle  is  carefully  cleaned  of  fat,  and  50  to  100  grammea 
thereof  cut  into  very  small  pieces.  In  like  manner  150  to  300  grammes 
of  beef  are  prepared.  Both  Bubstances  are  then  put  into  a  dish  with 
about  50  to  150  cc.  of  lukewarm  water,  and  stirred  into  a  thick  paste^ 
and  drawn  in  a  clyster-pipe  with  wide  opening.  In  many  cases  from  25 
to  50  grammes  of  fat  ma}^  be  added  to  the  mixture,  also  at  times  some 
starch.  An  hour  before  using  this  clyster,  one  of  pure  water  should  be 
administered,  to  clean  out  the  intestines.  In  %'ery  warm  weather  there 
is  some  trouble  in  obtaining  and  keeping  sweet  the  pancreas.  This 
difficulty  may  be  avoided  by  making  a  glycerin  extract,  which  is  said 
to  be  quite  equal  in  digestive  power  to  the  frenh  pancreas,  and  will 
remain  good  for  several  weeks.  The  following  is  the  manner  of  its 
preparation ;  the  pancreas  of  a  bullock  (which  in  sufficient  for  three 
enemata)  m  finely  chopped,  and  rubbed  with  250  grammes  of  glycerin ; 
and  to  each  third  of  this,  when  about  to  be  used,  are  added  from  120  to 
150  grammes  of  finely-divided  meat.  It  is  important  that  this  mass 
should  be  injected  into  the  intestine  as  soon  as  it  is  made;  for  if  it  ia 
allowed  to  stand,  the  meat  swells,  and  the  operation  is  thereby  rendered 
difficult. 

It  is  evident  that  the  central  idea  of  Dr.  Leube's  method  is  simply 
to  offer  to  the  inteatine  for  absorption  a  weU-foiimed  peptone.  Dr.  L.  S. 
Joynes  (^Richtnond  and  Ztouisville  Med.  Journ.^  1869)  has  found  that  tho 
stomach  of  the  pig  placed  in  water  acidulated  with  hydrochloric  acid 
will  rapidly  dissolve  not  only  itself,  hut  also  small  pieces  of  beef.  Such  a 
preparation  might  be  substituted  for  that  of  Leube,  but,  as  its  reaction 
would  be  acid,  it  would  probably  not  agree  so  well  with  the  intestine. 
The  solutions  of  Leube  can  very  well  be  substituted  by  preparations  made 
with  commercial  pancreatic  extracts.  As  milk  and  ^^g^  contain  all  the 
food  necessary  for  the  sustenance  of  life,  and  are  more  rapidly  and 
readily  digested  than  is  meat,  all  that  is  necessaiy  is  to  digest  thoni 
thoroughly  betbre  injection.  Half  a  pint  to  a  pint  of  milk  with  two 
or  three  eggs  may  be  employed  at  each  injection.  When  stimulants  are 
required,  half  an  ounce  to  an  ounce  of  brandy  may  be  added  to  each 
injection  :  larger  quantities  of  alcohol  than  these  would  be  apt  to  irritate 
tho  mucous  membrane.  The  alcohol  should  always  be  added  after  di- 
gestion has  taken  place,  and  just  before  administration.  A  practical 
difficulty  in  sustaining  life  by  rectal  injections  is  the  frequent  refusal 
of  tho  intestine  to  retain  them.  In  order  to  obtain  the  best  possible 
results,  certain  precautions  ai-e  necessary.  The  colon  and  rectum 
should  always  be  tVce  from  fa&ccs  before  the  administration  of  the  injec- 
tion.  Tho  injection  should  be  given  at  the  tempera tui'e  of  the  body, 
thrown  in  very  slowly,  and  as  high  up  into  the  intei*tine  as  possible. 
The  effort  should  be  to  have  the  fluid  injected  into  the  colon  rather  than 
into  the  rectum.     Unless  a  narcotic  is  contra-indicated,  from  twenty  to 
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forty  drops  of  laudanum  should  be  added  to  each  injection.  Very  rarely 
is  it  wise  to  repeat  the  inject  ions  oftener  than  twice  in  the  twenty  *four 
hours ;  and  onco  in  eight  hours  la  the  extreme  limit. 

METALLO  ^THERAPY. 

In  1S49,  Dr,  Burk  dis^eovered  that  in  hysterical  aniesthesia  it  was 
possible,  by  the  application  of  metals  to  the  surface  of  the  body,  to 
recall  sensibility^  and  in  1851  he  presented  an  inaugural  thesis  upon 
the  subject  to  the  Faculty  of  Paris.  It  was  not»  howeverj  until  1876 
that  he  succeeded  in  attracting  the  general  professional  attention  of 
France  to  the  matter.  In  that  yeai%  in  answer  to  his  importunitieSj 
the  Societe  de  Biologie  of  Paris  appointed  a  commission  to  examine 
into  the  accuracy  of  his  alleged  facts.  The  report  of  this  commission 
(Pam,  1879)  confirmed  the  statements  of  Dr,  Burk,  and  also  ex- 
tended our  kxiowledge  of  the  subject.  It  was  found  that  diffei'ent  indi- 
viduals have  diiferent  relations  with  metallic   eubstances,  some  cases 

1  being  affected  by  zinc,  others  by  iron,  others  by  gold,  copper,  etc.     In 

>  exceptional  instances  the  hysterical  pei"son  has  relations  with  two  or 
even  more  metals.  When  a  small  disk  of  the  appropriate  metal  is  bound 
over  the  anesthetic  surface  of  an  hysterical  subject,  after  from  ten  to 
twenty  minutes  a  sensation  of  warmth  is  developed  beneath  the  disk, 
and  a  distinct  reddish  color  appears.  At  this  time  the  prick  of  a  needle 
is  distinctly  felt,  even  puinfully  so,  not  only  at  the  spot  over  which  the 

f  plate  has  been  applied,  but  also  in  a  more  or  less  extended  zone  around 
it.  In  some  eases  the  sensibility  I'etTims  only  in  the  immediate  vicinity 
of  the  application ;  in  of  hoi*8  the  whole  arm  or,  more  rarely,  the  whole 
side  of  the  body  becomes  sensitive.  With  the  return  of  sensitiveness 
there  is  a  disappearance  of  the  ischflemia,  and  if  motor  palsy  has  ex- 
isted there  is  also  an  increase  of  the  tnotor  power  as  measured  by  the 
dynamometer.     In  most  cases  of  hysterical  auBBSthesia  there  is  a  distinct 

I  coldness  of  the  surface,  or,  indeed,  of  the  w^hole  arm,  and  with  the  dis* 
appearance  of  the  palsy  of  sensation  and  of  motion  there  is  an  increase 
in  the  temperature*  Thus,  in  a  case  of  right-sided  hysterical  antesthesia 
and  amyosthenia  the  thermometer  held  in  the  right  hand  stood  at  36*^ 
C,  in  the  left  at  34.5°  C,  (Dr,  Dumontpallicr,  La  Metalloscopie^  Paris, 
1880).  but  after  the  application  of  the  metal  the  temperature  of  the 
led  hand  was  higher  than  that  of  the  right  In  many  instances  not 
only  is  the  sensibility  of  the*  skin  restored,  but  at  the  same  time  the 
special  senses  gradually  become  nearly  normal ;  although  in  other  cases  it 
is  nece^sarj^  in  order  to  atfect  the  special  senses,  that  the  metallic  plates 
fihould  be  in  the  neighborhood  of  the  orbit  or  in  the  tem[ioral  region. 
When  achromatopsia  is  relieved,  blue  is  usually  the  ^mt  color  to  return, 
or^  more  rarely,  red.     Some  minutes  afler  this,  yellow  is  perceived,  then 

I  green,  and  at  last  violet  (Dr.  Aigre,  La  Metalloscopiej  Paris,  1879,  p,  23). 
As*  seems  to  have  been  fi j-st  discovered  by  M.  Gelle,  at  the  time  of  the 
disappeamnce  of  the  antesthesia  under  the  influence  of  the  metal  th^ 
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lose  of  sensibility  appeare  in  a  corresponding  position  upon  the  unpara- 
]yzed  side,  and  ia  accompanied  by  a  fall  of  the  local  temperature.  In 
a  rew  cases  severe  pains  have  developed  durina:  the  application  of  the 
metals*  Accordiog  to  the  experience  of  the  French  commission,  which 
seems  to  be  identical  with  that  of  subsequent  observ^erSj  the  effect  of 
the  application  is  usually  in  hysteria  at  first  temporary,  and  lasts  from 
a  few  minutes  to  some  hours. 

I)r.  Btirk,  in  his  communication  to  the  Societo  do  Biologie,  stated  that 
if  the  metal  which  had  been  found  temporarily  to  affect  sensation  in  a 
person  suffering  from  hysterical  aneestbesia  were  ffiven  to  such  patient 
in  continuous  doses,  all  symptoms  of  hysteria  would,  after  a  time,  per- 
manently disappear.  The  commission  contirmed,  in  a  measure,  this 
statement :  in  sundiy  cases  they  found  under  such  administration  that 
menstruation  became  regular,  digestion  improved,  and  the  muscular 
force  and  sensibility  returned.  They  further,  however,  made  the  extraor- 
dinary discovery  that  if  a  piecd  of  the  metal  were  bound  down  on  the 
skin  of  the  person  who  had  recovered,  a  return  both  of  anaesthesia  and 
of  motor  palsy  took  place  in  from  twenty  to  forty  minutes. 

It  having  been  suggested  that  the  metal  upon  the  skin  acts  by  in 
duction  of  the  feeble  galvanic  currents,  the  Pi*ench  commission  found 
that  the  appMcation  of  most  metals  to  the  surface  of  the  human  body 
gives  rise  to  an  electric  current  sufBciently  powerful  to  be  measui'ed, 
that  these  currents  vary  in  power  with  different  nietalSj  and  that  elec 
trical  currents  of  power  equal  to  that  of  those  produced  by  the  appro- 
priate metals  applied  to  the  anesthetic  surface  brought  about  a  return 
of  sensibility.  The  observations  of  M.  Luys  showed  that  the  ap plica 
tion  of  the  appropriate  metals  was  also  able  to  reduce  hysterical  hyper 
a*sthesia  to  the  uorniaL 

That  the  phenomena  of  the  so-called  metallo-therapy,  as  1  have 
summarized  them,  may  frequently  be  obtained,  in  more  or  loss  com- 
pleteness, is  shown  by  the  conHrmation  of  the  report  of  the  French 
commission  not  only  by  a  number  of  French  observers,  but  also  in 
England  by  Dr.  A,  Hughes  Bennett  (Brahi^  voL  i.  part  3 ;  Brit,  Med. 
Journ.^  Nov.  25,  1878),  in  Italy  by  Buccola  and  Sepilli  {Lond.  Mtd. 
Itecordi  voL  ix.),  and  in  Germany  by  Dr.  F.  Gratz  (Ibid.)  and  various 
other  observers.  It  is,  however,  certain  that,  at  least  in  this  country, 
they  are  exceptional.  In  an  elaborate  series  of  observations  made  in 
the  wards  of  the  Philadelphia  Hospital  by  my  colleague  Dr.  C.  K,  MillS| 
the  transfer  of  sensibility  was  obtained  in  only  a  very  few  cases ;  while 
Dr.  S,  Weir  Mitchell  atfirms,  as  the  result  of  his  great  experience,  that 
neither  he  nor  any  of  his  assistants  have  e^tir  been  able  to  bring  about 
anesthesia  of  the  sound  side,  although  they  have  very  frequently  ob* 
tuined  temporary  returns  of  sensibility  by  the  application  of  various 
substances,  especially  by  mustard  plasters,  and  even  more  pronouncedly 
by  freezing  the  skin  with  rhigolene.  It  was  at  first  believed  that  tho 
production  of  sensibility  by  aisthesiogenetic   agenta   is   proof  of  the 
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hysterical  nature  of  an  anfi&sthesia;  but  in  the  course  of  his  early 
observations  upon  the  subject,  M.  Charcot  found  that  even  in  organic 
hemiansdsthesia  the  application  of  the  plates  of  metal  was  followed  in 
twenty  or  thirty  minutes  by  a  return  of  the  normal  sensibility  and  of 
the  special  senses.  These  observations  have  been  confirmed  by  several 
French  observers. 

It  is  also  asserted  that  if  powerful  magnets  be  used  instead  of  metal 
plates,  in  cases  of  hysterical  or  organic  hemiansesthesia  with  contrac- 
tures and  motor  palsy,  there  will  be  relief  not  only  of  the  paralysis  of 
sensibility,  but  also  of  the  disturbances  of  motility.  Thus,  M.  Laboul- 
bene  reports  a  case  {Gazette  des  Hopitaux)  of  a  man,  sixty-seven  years 
of  age,  suffering  from  organic  left  hemiplegia  and  complete  hemianses- 
thesia, in  whom  the  application  of  a  strong  magnet  was  followed  by 
the  reappearance,  first  in  the  arm  and  afterwards  in  the  leg,  of  the 
normal  sensibility,  and  by  marked  increase  of  the  motor  power  in  the 
hand  as  tested  by  the  dynamometer.  It  is,  however,  to  be  noted  that, 
so  far  as  my  examinations  of  the  records  go,  there  has  not  as  yet  been 
reported  a  case  of  organic  hemiansBsthesia  in  which  any  transfer  of 
anaesthesia  has  been  noted. 

The  explanation  of  the  facts  of  metallo-therapy  is  a  matter  of  diffi- 
culty, and  no  theory  has  as  yet  been  offered  which  is  satisfactory. 
That  the  phenomena  are  not  the  result  of  the  action  of  a  feeble  elec- 
tric current  upon  the  peripheral  nerves  seems  to  be  shown  by  their 
having  been  produced  by  metals,  such  as  platinum,  which  are  practi- 
cally non-oxidizable,  and  by  absolutely  inert  substances,  such  as  disks 
of  wood,  and  even,  as  in  the  case  reported  by  Bennett  Qoc,  cit),  by  the 
application  of  a  handkerchief.  The  theory  adopted  by  most  English 
writers,  that  they  are  the  result  of  expectant  attention, — i.e.,  that  they 
are  the  result  of  the  patient's  believing  that  the  phenomena  are  about 
to  happen, — is  asserted  to  be  disproved  by  the  fact  that  in  many  cases 
the  patient  did  not  know  what  was  to  happen.  The  so-called  molecu- 
lar theory,  which  teaches  that  there  is  some  mysterious  molecular  in- 
fluence produced  by  the  applied  plate  on  the  peripheral  nerve  filaments, 
amounts  to  nothing  more  than  words. 


CHAPTER  11. 

THE  TREATMENT  OP  SYSTEMIC  STATES. 


EXHAUSTION   AND    NEURASTHENIC    CONDITIONS. 

Depression  h  a  condition  of  tt;niponirily  lowered  vital  activity 
produced  by  the  presence  of  some  poison  in  the  system.  Exhaustion 
is  a  condition  of  absolute  lack  of  power  in  which  the  functional  ac- 
tivity 18  repressed  not  by  a  depressing  substanecj  biit  by  the  inability 
of  the  atfeetcd  part.  In  practice  it  is  essential  to  distinguish  between 
these  two  stntos.  The  one  requires  treatment  by  stimulants,  while  the 
other  is  often,  although  temporanJy  relieved,  permanently  aggi-avated 
by  the  use  of  stimulants.  Exhaustion,  especially  of  the  nervous  sys- 
tem, is  firequently  spoken  of  as  a  disease,  under  the  name  of  nevras- 
thenia.  It  is  not  a  disease,  however,  but  a  condition,  which  may  be  the 
result  of  overstrain  or  overwork  or  of  some  chronic  disease.  It  is 
essential  that  in  every  case  of  alleged  neurasthenia  very  careful  ex- 
amination should  be  made  to  detect  the  presence  of  organic  kidney-dis- 
ease, chronic  diaiThoea,  or  other  possible  cause  of  the  exhaustion.  The 
amount  of  work  necessary  to  produce  neurar^thenic  exhaustion  is  de- 
pendent upon  the  original  amount  of  power  in  the  organism.  In 
pei-sons  born  of  neurotic  feeble  parentage  or  of  parents  exhausted  by 
overstrain^  the  working  power  may  be  very  slight.  Exhaustion  may 
be  local  or  it  may  be  general  Tliis  applies  to  the  nervous  system  as 
well  as  to  the  other  apparatus  of  the  body.  A  local  nervous  exhaustion 
tends  towards  developing  into  a  general  condition.  Thus,  a  wri terV 
palsy  may  be  the  first  symptom  of  a  general  bi-eak-down*  Sperma- 
toiThcea,  at  first  due  purely  to  local  exhaustion  of  the  implicated 
nerve-centres,  it*  unchecked  very  generally  devclojis  into  general  neu- 
rasthenia. The  same  is  true  of  cerebral  exhaustion  following  excessive 
mental  work.  The  exhaustion  is  to  be  relieved  only  by  recupemtion, 
and  recuperation  is  to  be  obtained  ordy  l»y  rest  and  the  assiTiHlMiion  of 
food.  The  nature  of  the  rest  depends  upon  the  character  of  the  ex* 
haustion.  In  cases  of  pure  cerebral  exhaustion  with  the  bodily  powers 
untouched  and  the  physical  powers  not  much  implicated,  freedom  from 
care  and  from  all  mental  work,  conjoined  with  life  in  the  open  air,  is 
the  essential  of  cure.  It  must  be  remembered  that  sight-seeing  is  as 
exhausting  to  the  brain  as  is  the  hardest  study,  and  that  in  extreme 
cases  even  the  seeing  of  friends  may  overtax  the  brain  so  that  isolation 
may  be  essential.  Such  isolation  may  be  ol>tainefi  if  the  bodily  powers 
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remain  good,  by  travel  in  tho  wilderness,  or  on  the  ocean,  or  in  other 
positiong  where  intercourse  with  the  world  is  impossible.  In  cases  of 
extreme  neurasthenia  or  nervous  exhaiiation  the  so-called  rest-cure  is  & 
method  of  treatment  of  great  value.  It  is  essential  fur  its  successful 
employment  that  it  be  modified  to  suit  the  needs  of  the  individual  case ; 
if  employed  as  a  set  mould  into  which  every  case  is  to  be  forced^  it  will 
frequently  do  harm.  Oilen  the  best  results  are  achieved  by  associatitig 
certain  features  of  the  rest-cure  with  out-door  exercise,  such  as  walking 
or  C4irriage-riding» 

The  principles  of  the  rest-cure  are  absolute  rest,  forced  feeding,  and 
passive  exercise.  Absolute  rest  is  often  pres^criljcd  by  the  physician 
without  being  sufficiently  definite  and  insisted  upon.  When  it  is  de- 
aired  to  apply  it  most  strictly,  it  should  be  clearly  explained  that  the 
patient  is  not  to  be  allowed  to  get  out  of  bed  even  txj  pass  urine  or 
fffices,  nor  to  feed  himself  or  herself,  nor  perform  any  act  of  the  toilet 
whatsoever.  The  rest  also  must  be  for  the  mind  as  well  as  for  the 
body,  and  it  is  essential  that  the  patient  be  isolated-  In  obf^linate, 
severe  cases  of  neuraalhcnia  complete  and  abe^olute  ieolation  is  a  sine 
qua  na«,  and  especially  when  there  is  a  decidedly  hysterical  element  is 
It  necessary  to  separate  the  patient  entirely  from  her  friends.  Under 
these  circumstances  there  muat  be  a  well-trained  nurse  who  is  person- 
ally ai^roeablc  to  the  patient.  The  confinement  would  bo  very  irksome 
to  any  except  the  most  exhausted  patient  were  it  not  for  the  daily  visit 
of  thiTse  engaged  in  the  treatment.  To  provide  fWther  against  ennuL  the 
nurse  should  be  a  good  reader,  so  that  under  the  definite  instructioiis  of 
the  physician  she  can  occupy  a  certain  portion  of  the  time  in  reading  to 
the  patient. 

In  order  to  maintain  the  functions  of  the  skin,  the  patient  should  be 
well  sponged  with  hot  water  in  bed  every  morning  after  breakfast,  A 
strong  solution  of  ealt^  or,  better,  sea-brine^  is  to  be  preferred  to  simple 
water,  and  frequently  it  may  be  followed  by  the  use  of  alcohol  In 
very  feeble  cases  the  alcohol  may  be  employed  alone,  I  have  seen 
very  good  effects  from  momentarily  rubbing  each  portion  of  the  skin 
with  ice  just  after  bathing.  When  rubbing  with  ice  is  practised,  the 
bath  should  be  hot. 

Id  giving  the  bath  the  patient  shouhl  be  stripped,  and  lie  between 
blankets,  so  that  exposure  of  the  whole  body  is  avoided  while  each  part 
is  thoroughly  washed.  No  exertion  on  the  part  of  the  patient  should  bo 
aJIowed.     Women  should  not  be  permitted  to  arrange  their  own  hair. 

The  question  of  feeding  is  one  of  great  importance,  and  requires  the 
utmost  care  and  attention  from  the  physician.  The  end  to  be  attained 
is  to  feed  the  patient  as  much  as  can  be  digested,  but  not  to  overfeed 
and  derange  the  digestion.  Food  should  be  given  at  intervals  of  two  or 
three  hours,  and  must  be  both  light  and  nutritious.  It  should,  at  least 
at  first,  consist  largely  of  milk,  except  in  those  rare  cases  in  which  that 
fluid  does  really  disagree  with  the  stomach  and  is  not  merely  thought 
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to  do  so.  The  milk  should  bo  skimmed  or  given  in  the  form  of  kouniiss. 
Beef  juice  and  other  concentrated  meat  essences  are  valuable  as  t^timu- 
lantB^  and  may  be  used  especially  as  the  basis  of  soups.  Various  fainna- 
ceous  articles  of  food  may  be  added  to  them  r  if  an  egg  be  broken  into 
the  concentrated  bouiilon  or  beef  eeaence  just  as  it  ceases  boiling,  a  nu- 
tritious and  to  many  persons  palatable  di^h  U  obtained,  When  consti- 
pation  exists,  oatmeal  porridge,  Gi*aham  bread,  and  I'reeh  or  dried  iruits 
may  be  allowed  if  readily  digested  by  the  patient.  In  order  to  give 
an  idea  of  a  general  plan  of  the  dietary,  the  following  schedule  of  the 
daily  life  is  given.  It  must  be  altered  fri:)m  day  to  day,  so  as  not  to 
weary  the  patient  by  its  monotony.  Such  a  schedule  should  always  be 
put  in  the  hands  of  the  nurse,  who  should  be  required  to  follow  it 
strictly.  Success  wiU  in  a  great  measure  depend  upon  the  practical 
skill  and  tact  of  the  physician  in  his  adaptation  of  the  diet  to  the  indi- 
vidual requirements  of  the  case : 

8  A.M.  Rolls  or  toast ;  cocoa  or  weak  coffee,  or  roasted  wheat  coffee ; 
beefsteak,  tenderloin,  or  mutton-chop. 

9  A.M,  Ba thing. 

11  A.M.  Oatmeal  porridge,  with  milk,  or  else  a  pint  of  koumiss. 

12  M.  Massage. 

2  P.M.  Dinner :  bouillon  with  or  without  egg ;  beefsteak,  rice,  roast 
white  potatoes ;  dessert  of  bread-pudding,  blanc-mange,  or  similar  fari- 
naceous articles  of  diet. 

4  P.M.  Electricity. 

5  P.M.  Milk  toast. 

9  P.M.  Half  a  pint  of  skimmed  milk  or  koumiss. 

In  many  cases  the  patient  at  first  can  take  very  little  food,  and  it  is 
frequently  best  to  begin  the  treatment  with  an  entirely  liquid  diet, 
giving  milk  every  two  boiirs,  or  some  nutritious*  fioup,  with  milk  or 
plain  farinaceous  food,  and  only  after  a  time  gradually  accustoming 
the  patient  to  solid  food.  Not  rarely  a  pi'olonged  treatment  by  the 
80-called  milk  diet  is  of  avail.  The  rest-cure  is,  indeed^  lai'gely  based 
upon  a  careful  regulation  of  the  food. 

Passive  exercise  is  to  be  obtained  by  the  use  of  electricity  and  mas- 
sage, the  object  being  to  get  the  effects  of  exercise  upon  the  nutrition 
and  circulation  without  the  expenditure  of  the  patient's  nerve- force. 
By  the  use  of  electricity  muscular  contractions  are  secured  tbat  simu- 
late those  which  are  voluntary,  and  more  or  less  thoroughly  replace 
them. 

The  faradic  current  is  alone  used.  It  is  applied  in  two  ways:  first, 
to  the  individual  muscles;  second,  to  the  w^hole  body.  The  seances 
should  be  daily,  the  operator  beginning  at  the  hand  or  the  foot,  and 
aystematieally  faradizing  each  muscle  of  the  extremities  and  the  trunk. 

The  slowly-interrupted  cun'ent  is  generally  preferable,  but  advan- 
tage  is  sometimes  gained  by  varying  the  rapidity  of  the  interruptions. 
The  genei^al  rule  is  to  select  that  current  w^hich  produces  most  muscular 
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contraction  with  the  least  pain.  The  poles  should  be  applied  succes- 
sively to  the  motor  points  of  the  muscles,  so  as  to  contract  ouch  tinnly 
and  thoroughly,  Thia  process  should  occupy  from  thirty  to  forty  min- 
utes. The  electrodes  are  then  to  be  replaced  by  large  sponges  well 
dampened  %vith  salt  water:  one  of  these  should  be  put  at  the  napo  of 
the  neck^  and  the  others  against  the  soles  of  the  feet,  and  a  rapidly- 
interrupted  current,  as  strong  as  the  patient  can  bear,  should  be  sent 
through  the  body  for  twenty  minutes  or  half  an  hour.  It  is  unneces 
sary  for  the  physician  to  remain  during  this  time.  In  some  cases  the 
electrical  programme  may  be  varied  so  as  to  get  a  local  stimulant  action 
from  the  general  current,  Thus^  when  digestion  is  enfeebled  and  the 
bowels  are  costive,  for  a  portion  of  the  time  one  of  the  sponges  may 
be  placed  upon  the  epigastric  region.  In  women,  when  there  is  great 
abdominal  and  pelvic  relaxation,  one  pole  may  be  placed  high  up  in  the 
vagina.     I  have  seen  old-standing  prolapsus  cured  in  this  way. 

The  principle  of  rest-cure  for  the  relief  of  exhaustion  has  a  very 
wide  application.  Thus,  in  the  treatment  of  acute  diseases,  such  as 
typhoid  fever,  in  which  death  results  from  exhaustion,  it  is  of  the  ut- 
most  importance  that  absolute  rest  be  pi*escribed  very  early.  Before 
the  diagnosis  can  be  certainly  established,  and  when  there  is  merely  a 
suspicion  of  typhoid  fever  developing,  the  patient  should  be  put  to  bed, 
and  should  not  be  allowed  to  get  out  for  any  purpose.  One  great 
object  of  nursing  is  the  saving  of  the  strength  of  the  patient  and  the 
prevention  of  exhaustion  by  disturbance.  Mere  uncleanliness,  a  low 
voice  to  a  deaf  patient,  a  loud,  high-pitched  voice  to  one  who&e  hear- 
ing is  aeut^,  failure  to  understand  quickly  the  whims  and  caprices  of 
a  sick  man  or  woman,  are  tormenting  things,  which  may  take  away 
the  rest  and  even  desti"oy  the  life  of  a  patient,  It  is  ahnost  eqimlly 
essential  that  all  fussiness  be  avoided.  The  nurse  who  is  continually 
asking  the  patient  whether  he  will  have  this  or  that,  or  wants  this  or 
that,  or  is  shi filing  the  blinds,  or  fixing  the  furniture,  or  moving  about 
unnecessarily,  may  not  only  be  disagreeable,  but  may  do  great  harm. 

In  applying  the  rest-cure  to  the  treatment  of  the  individual  case,  it 
must  be  remembered  that  the  system  is  based  upon  certain  principles, 
and  that  these  principles  are  frequently,  in  the  individual  case,  best 
carried  out  by  a  modification  of  the  details  of  the  plan  which  I  have 
given.  Not  rarely  advantage  is  obtained  by  daily  sending  the  patient 
out  carriage-riding,  or  even  from  taking  walking  exercise  once  a  day. 
In  other  caeics  the  rest-cure  may  be  very  advantageously  combined 
with  more  protracted  out-door  life  and  exercise,  the  patient  being 
required  simply  to  pass  twelve,  fourteen,  or  sixteen  hours  out  of  the 
twenty *four  in  bed  and  the  rest  in  the  open  air.  It  is  impossible, 
within  moderate  scope,  to  describe  all  the  modifications  of  the  method 
which  will  occur  to  the  skilful  physician. 

The  time  of  continuance  of  the  rest-cure  varies  greatly:  eveu  in 
extreme  cases  the  patient  should  be  iilbiwed  to  sit  up  at  the  end  of 
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six  or  at  most  eight  weeks^  and  in  many  instances  three  weeks  of  se- 
clusion is  all  that  is  absolutolj  essentiaL  The  period  of  convalescence 
requires  care.  An  attempt  to  return  raj^idlj  to  the  performance  of 
household  duties  or  to  the  ordinary  labors  of  life  will  usually  dissipate  the 
cquired  strength,  and  for  the  gain  to  be  permanent  it  is  in  most  (*asc8 
"IneceHsary  that  the  patient  be  sent  to  some  quiet  sea-shore,  mountain^  or 
country  resort,  in  order  b}'  out-door  liie  and  gradually  increasing  exer- 
cise to  harden  into  permanent  form  the  flesh  and  strength  which  have 
been  laboriously  gathered. 

TREATMENT   OF    CORPULENCB, 

For  the  reduction  of  excessive  corpulence  a  number  of  plane  of 
treatment  have  been  developed,  many  of  them  known  by  the  name 
of  the  inventor  or  of  the  fii^t  patient.  Among  these  is  the  so-called 
Bantingism,  which  was  originated  by  I)r.  Harvey,  of  London,  for  the 
relief  of  a  Mr.  Banting,  The  essential  feature  of  Bantingism  is  the 
withdrawal  of  carbohydrates  from  the  food  and  the  living  upon  more 
or  less  rigidly  nitrogenous  diet.  If  the  view  held  by  some  modem 
physiological  chemists  be  correct,  that  nitrogenous  food  is  in  part  so 
split  up  in  the  system  that  fat  is  formed  from  it,  it  is  plain  that  even 
by  an  exclusively  nitrogenous  diet  we  do  not  entirely  cut  off  the  sup- 
ply of  fat-material ;  yet  experience  shows  that  in  the  great  majority 
of  cases  under  such  restriction  of  diet  the  fat  does  disappear,  and 
generally  with  great  rapidity.  The  practical  question  is,  however, 
whether  the  desired  end  is  best  obtained  by  such  rigid  diet ;  and 
probably  few  practitioners  who  have  thoroughly  tried  the  plan  are 
entirely  satisfied  with  it.  It  has  been  accused  of  producing  B right's 
disease,  and  it  is  certain  that  the  excessive  use  of  nitrogenous  food 
does  tUrow  a  strain  upon  the  renal  organs.  This  danger  is,  however, 
to  my  thinking,  too  remote  to  be  of  great  practical  importance,  except 
in  so  far  as  it  should  lead  the  physician  to  examine  occasionally  the 
mine  of  the  dieted  patient,  and,  if  albumen  should  appear,  to  change 
the  treatment. 

More  valid  objections  are  the  chilliness  and  weakness  from  which 
patients  often  suffer  although  the  albuminous  food  is  allowed  in  large 
amount,  and  the  ever-increasing  repugnance  to  meats,  which  in  some 
cases  becomes  almost  unconquerable.  This  chilliness  and  the  longing 
for  hydrocarbons  seem  to  bo  based  upon  an  actual  need  of  the  system 
for  fresh  hydrocarbon,  and  Professor  Volt  affirms  that  he  has  seen  dogs 
fed  upon  an  exclusively  albuminous  diet  perish  of  inanition.  More* 
over,  in  some  cases  of  Bantingism  the  stomach  rebels  altogether  against 
flesh-digestion,  and  severe  dyspeptic  sj^nptoms  develop,  while,  if  there 
be  any  tendency  whatever  to  gout,  arthritic  symptoms  rapidly  become 
severe.     As  an  exclusive,  final  method  Bantingism  is  not  satisfactory. 

A  dietetic  treatment  of  cor|)ulenee  which  has  been  much  practised 
in  Germany  is  that  devised  by  Professor  Ebstein,  and  genendly  known 
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aa  the  Ebstein  method.  It  is  simply  a  modification  of  the  plan  em- 
ployed by  Br.  Harvey.  Three  meals  a  day  are  allowed,  the  routine 
being  as  follows : 

Breakfast. — Two  hundred  aud  tifty  grammes  of  tea  without  sugar 
or  milk ;  fifty  grammes  of  white  broad,  with  plenty  of  butter. 

Lunch. — Fatty  soup,  made  from  a  maiTow-bone ;  one  hundi-ed  and 
twenty  to  one  hundred  and  eighty  grammes  of  floahj  containing  much 
fiit;  some  vegetables ;  stewed  fruit  without  sugar;  two  or  three  glasses 
of  wine.     Later  in  the  afternoon,  one  cup  of  tea  without  milk  or  sugar. 

Evening. — One  cup  of  tea  without  milk  or  sugar,  thirty  grammes 
each  of  bread  and  butter,  one  ogg,  or  a  piece  of  fat  ham  or  fat  roast 
meiitt  or  cheese,  and  fresh  fruit ;  no  alcohol. 

Aa  the  result  of  living  upon  this  diet,  Ebstein,  who  was  his  own  first 
patient,  lost  in  the  coui-se  of  the  ye^ir  eighteen  German  pounds.  He 
statee  that  the  use  of  the  fat  produced  a  sense  of  satiety,  and  stilled 
the  thirst  and  carbondonging  which  are  often  so  severe  under  Bant- 
ingiara..  The  originality  of  the  Ebstein  ciu"e  seems  to  consist  in  tbe 
rehef  of  the  hydrocai^bon  appetite  by  tat-  It  is  largely  employed  in 
Germany,  and  hag  even  been  tried  with  asserted  good  iM^aults  upon 
animals,  espeeiaUy  upon  the  pug-dogs  of  the  German  dowagers.  It  is 
stated  that  Vogel,  in  Stuttgart,  reduced  a  dog  five  hundred  and  eighty- 
five  gramm^es  in  a  week  by  administering  weekly  three  pounds  of  oat* 
moal,  and  at  first  one  hund]*ed  grammes  of  fat,  afterwards  increased  to 
one  hundred  and  thirty  grammes. 

Another  method  of  treatment  of  obesity  which  has  given  rise  to 
much  discussion  onginatcd  with  Professoi*  Oertel,  who  in  1875  was  in 
a  condition  of  excessive  coqjulenco  in  which  great  shortness  of  bi'eath, 
marked  failure  of  heart-power,  inability  of  exertion,  and  increasing 
dropsy  appeared  to  portend  death.  After  faiiui^e  of  treatment  by  the 
most  renowned  physicians  of  Munich,  Professor  Oertel  devised  the 
ao-called  ^'Oertelischtm-Kurj''  known  more  commonly,  perhaps^  as  the 
*^ Schwernnger-Kur,''  The  essential  fcatut^es  of  this  plan  are  regulation  of 
the  diet,  almost  complete  abstention  fi-om  water,  and  increasingly  violent 
exercise,  especially  as  obtained  by  systematic  mountain- climbing. 

Without  discussing  at  present  the  various  plans  for  the  treatment 
of  corpulence  which  have  been  devised,  it  is  sufficient  to  draw  from 
them  the  conclusion  that  the  rational  treatment  of  this  bodily  condition 
consists  in  the  regulation  of  the  diet  and  exercise,  and  that  it  is  possi- 
ble in  most  cases  by  such  regulation  to  bnng  about  the  desired  result, 
unless  the  tendency  to  excessive  fat- production  is  an  inherited  constitu- 
tional pecuharity  so  strong  that  it  can  only  be  kept  in  check  and  cannot 
be  entirely  overcome. 

The  diet  problem  naturally  divides  itself  into  four  parts  for  study: 
first,  the  quantity  of  food  to  be  allowed;  second,  the  relative  amount 
of  flesh,  starchy  hydrocarbons,  and  fat8 ;  tliird,  the  amount  of  water; 
fourth*  the  amount  of  alcohol. 
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Of  these  sub-problema  the  last  is  so  easily  and  plainly  solved  that  it 
may  be  settled  at  once.  Alcohol  is  never  necessary  to  a  well-fed,  healthy 
man.  It  is  a  pure  hydrocarbon,  capable  of  savins^  flit.  Its  excesaivo 
use,  especially  in  the  form  of  beer,  is  a  common  cause  of  corpulence, 
and  theoretically  it  should  be  denied  entirely  to  corpulent  patientB.  If, 
however,  previous  haUits  have  been  such  that  its  use  cannot  be  stopped 
abruptly,  it  should  be  withdmwn  as  rapidly  m  possible.  It  should 
never  be  taken  in  the  fonn  of  malt  liquors,  but  in  that  of  a  diluted 
spirit  or  of  light  wtne.  lu  cases  where  strenuouR  exertion  is  lo  be 
made,  a  little  sour  wine  added  to  the  small  amount  of  drink  allowed 
the  patient  is  often  of  sei'^ice  in  alleviating  thirst  and  in  gtimulating 
the  heart. 

The  I'^gulation  of  the  quantity  of  food  is  a  matter  of  the  greatest 
importance,  and  should  bo  attended  to  before  anything  else.  In  his 
Advice  to  Fat  Peoph'  (a  little  book  published  anonymously  in  England), 
a  captain  of  a  British  regiment  states  that  he  had  for  thirty-eight  years 
euflfercd  from  ohcf^ity,  haviiig  been  at  birth  an  enormous  freak  of  nature, 
clearly  intended  for  twins.  At  eighteen  he  weighed  two  hundred  and 
fifty-two  pounds.  Banting  taught  that  quantity  may  be  fairly  left  to 
the  natural  appetite  provided  the  quaUty  be  strictly  regarded,  but  tlie 
captain  asserts  that  quantity  is  even  more  important  than  qualit}^;  and, 
acting  upon  this,  in  ten  months  he  reduced  Ms  weight  one  hundi-ed  and 
seventeen  pounds  and  his  girth  eighteen  inches  by  adhering  closely  to 
the  i  o  1 1 0  w  i  i ig  <  1  ie  t  u  ry  : 

fj  A.M.  One  pint  of  black  coffee  and  one  ounce  of  coarse  brown 
bread  or  biscuit. 

9  A.M.  Four  ounces  of  lean  meat,  three  ounces  of  brown  bre^id  or 
biscuit,  and  half  a  pint  of  cotfee, 

2  P.M.  Six  ounces*  of  lean  meat,  three  ounces  of  brown  bread  or  bis^ 
cuit,  si^  ounces  of  green  vegetables,  and  half  a  pint  of  any  fluid  except 
ale.  effervescing  wines,  or  aerated  water,  foUowed  by  half  a  pint  of  coffee, 

6  P.M.  Half  a  pint  of  coffee. 

Ax  supper  two  ounces  of  brown  bread  or  biscuit,  and  a  couple  of 
rlasaes  of  sherry  or  claret.    Fruit  ad  libit  urn,  liquorice  powder  pro  re  nata. 

The  average  amount  of  food  rc<]uired  by  the  human  adult  i**  gener- 
xilly  acknowledged  by  competent  authorities  to  be  about  as  follows: 


I 


Albamlnoiu  nwtoriiUs. 
30  drachms. 


Flit. 
25  drachms. 


Stftrchy  tiydroc»rbons. 
D2  driifhius. 


The  analysis  of  the  ration  allowed  Mr.  Banting,  given  by  Dr.  Carl 
Zahn,  i^hows  that  he  took  daily — 


Albnoilaotia  lOAterlsl. 
48  dniohms. 


Fftt 

2  dracbmi. 


while  the  Ebstein  ration  contains- 


AtbumiuauB  tnateriAL 

25.5  dnicbm^. 


FaL 

21.25  dnichms. 


Starchy  hydrucarbotu. 
5  25  driichmfi. 


StttrcUj  bjrdttKmrtotUL 

11,75  Krumtnes* 
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On  examining  the  Ebsteiu  nit  ion  it  will  bo  e^eea  that  it  furnishes  a 
much  smaller  amount  of  hydrorarbons  to  the  system  than  im  ref[uii*ed 
for  its  **u|>port,  so  that  tho  Ehstoin  mothod  is  only  a  mild  Biintin^isuK 
la  tho  li'eatmeut  of  the  individual  case  of  excesHive  corpulence  it  is 
essential  that  the  physician  study  tho  individual  patient, — ^his  proaent, 
past,  likes  and  dislikes,  confititutiousd  temleiicie^,  etc., — and  then  pi-epare 
a  epc^clal  diet4i«t  in  accordance  with  the  !*esults  of  this  study.  General 
dji*eetious  \n  regard  to  the  amount  of  food  to  be  taken  are  not  usually 
sufficient  when  the  conditiuu  of  corpulence  if?  pronounced  or  obstinate. 
The  daily  ration  must  be  accurately  weighed.  Almost  always  it  will  be 
found  that  the  patient  has  been  eating  much  more  than  was  necessary. 
Care  should  be  exercised  in  immedrutely  reducing  the  amount  to  the 
ration  laid  down  aa  the  average  one^  and  as  the  case  progresses  the 
standard  ration  can  be  departed  fi\>ni  in  the  direction  of  increase  or 
diminution  according  to  the  individual  needs.  It  is  certain  that  some 
individuals  require  more  food  than  do  otbei**  for  the  support  of  the 
system,  and  (his,  independently  of  any  question  of  habits  of  activity 
or  of  weight.  The  too  mpid  reduction  of  the  weight  is  not  to  b© 
dodinjd.  The  nim  is  a  moderate,  steady  reduction.  The  allowance  of 
food  sliould  be  increased  or  diminished  according  to  tho  rapidity  of  the 
Io*i<*  of  weiglit,  which  should  be  ascertained  weekly  by  careful  weighing 
on  tlie  same  scales,  the  patient  being  dressed  in  the  same  clothings 
Tho  ration  should  approximate  iu  character  that  laid  down  by  Einstein 
rather  than  that  of  Harvey.  Thus,  there  should  be  only  a  moderate  re- 
duction of  the  fats  and  hydrocarbons  below  the  normal  amount,  and  only 
a  Tuoderate  increase  of  the  nitrogenoiLs  food.  When  tho  excess  of  fat 
in  the  system  is  not  very  great  and  ^nelds  readily,  it  may  not  be  neces- 
sary to  Weigh  the  food*  and  the  partial  withdmwing  of  hydrocarbons 
may  be  sufficient.  As  a  foundation  upon  which  the  physician  may 
[furange  his  bill  of  fare,  the  following  table,  originally  compik^d  by 
Dr.  Zahn.  is  appended.  It  gives  the  approximate  amount  of  tbod- 
material  in  various  common  articles  of  diet  in  parts  by  weight. 


Food, 


M«siia  of  ten  difTercnt  kinds  of  simple  toop 
Mcaui  tif  ten  rich  auups  .....•..» 
Bc^Ued  beef.  Icon,  from  jouDjir  heifer     .    ,    , 

"         *'       fat,       *'         u            it 
B«ef  tmm  iteorfl  und  oxen,  boiled 

u        u         i*       u       u      roasted    .    .    .    . 
EoMt    UKMiU,   iod tiding   be«f»teak,    giune, 

birdu,  etc.,  reckoned  u  ah  leverage    .   .   . 

V«U.  rttMte-i 

Frica«ifie<»(l  vei%\  with  £kt  and  milk    .    .   .   , 

Fat  r'»ji?t<>l  jM>rk  or  goose . 

K^moked  ham ,    , 

Bulled  fieh  ,  

Shell^fl.U 

M«^n  uf  seven  mnereni  Kinds  of  ment-foods 
Pot»taes,  roiurted 


W»t«r. 

AUmnMiL. 

r»t. 

MJtVOIttU 

91. 

LI 

1.5 

5.7 

83.2 

23 

3.2 

9.7 

fl<J.5 

28.4 

L3 

49. 

3S. 

12.1 

,    , 

5fl.S 

34.2 

7.5 

0,4 

59. 

3S.2 

1.7 

•    • 

58. 

38.2 

2.7 

7ft. 

U.S 

5.i 

57. 

22.3 

10.4 

10. 

40. 

34.6 

24.2 

50.73 

25.08     ' 

8.11 

74,2(1     ' 

22.10 

0.00 

0.70 

eo.97 

17.09 

0.34 

,   . 

44.20 

8.70 

15. 

28.9 

72.40 

1.90 

3.30 

2L20 
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WwA, 


Fotatoei,  m  <&lad  ,    .   , 

boiled 

Salftd,  g^^eD 

Vegct*blea  in  geneml,  average*     ..... 

White  broad 

Black  breaii    .............. 

Dried  fruit      .    ,    .    . 

MUk    . 

Cream ...» 

Buttermilk ., 

Butler ....,.,., 

CriMim  cbeese 

Lanl    .    ,  .    .   .    .   . 

Sugar  ,    .  ,    .    .    ,    , 

Vinegftr ...,,»       .    .   . 

Onu  egg,  Oijtituated  not  by  pcrciistagO|  but 
bv  ituiount  in  ttveruge  egg  ....... 

Tea* 

000*06     . 

*'      with  milk ,   .   .   ,   . 

CboooUte  with  milk     .......... 


Water. 


70, 

»4.2 

62.2 

40.45 

3L 

1.18 
87.42 
65,61 
9a.27 
14,40 
35,50 

0.70 

2.16 
94. 

8.253 
97.9 
94.7 
93.3 
89. 


Albumvu. 


2,10 
1.80 
T.40 
6.40 
6.15 

11, 

IS.31 
3,41 
3.61 
4,06 
0.71 

17.44 
0.2B 
0.B5 


1.43 

0.3 

0.18 

1.60 

3,r 


Fat. 


.1.20 

3.10 

2, 

1.40 

0.44 

3,18 
3.6ii 
26.76 
0.93 
83.27 
40.80 
99.04 


1.355 

0.52 
2.20 
3,0 


Hydro- 
imrbaiu. 


21,80 

24. 
2,2 

SO. 

51.12 

57. 

81.08 
4,61 
3.52 
3J3 
0.5f» 
5.21 

96.32 
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The  question  of  the  water-allowance  is  a  serious  one.  The  chief 
hardship  of  the  dieting  is,  to  many  Americana  at  least,  the  withdrawal 
of  the  water-supply,  and  the  patients  continually  ask  whether  wat^r 
makes  fat.  So  far  as  our  present  chemiciil  knowledge  goes,  water  does 
not  make  fat.  Some  German  writers  have  asserted  that  water,  by 
causing  an  increase  of  the  blood-volume,  delays  circulation  in  the  small 
capillaries,  and  thereby  facilitates  the  change  of  food-fat  into  body-fat. 
This  ]}?,  however,  a  pure  theory,  resting  upon  no  established  founda- 
tion, and  probably  incorrect.  There  is,  in  truth,  no  sufficient  scientific 
reason  for  the  withdrawal  of  water  from,  the  diet-list  of  persons  who 
are  suflTering  from  obesity,  as  is  well  shown  in  a  critical  i^\new  on  the 
role  of  water  in  nutrition  by  Callamand  {^Archives  Gen,  de  Med.,  vol. 
xvii.,  1886,  711).  l^everthelesa,  since  the  days  of  Cffllius  Aui*eUanus 
(De  Morbis  Chronicis,  ed,  Amsterdam,  1709),  in  almost  all  the  plans  of 
reducing  flesh  recommended  by  physicians  or  employed  b}'  practical 
trainers,  abstinence  tVom  water  has  been  an  important  feature.  Thia 
concord  of  practice  is  not  to  be  forgotten,  and  it  is  possible  that  em- 
piricism has  in  this  direction  outrun  science,  so  that,  while  extreme 
measures  seem  unnecessaiy,  it  is  probably  in  many  cases  essential  to 
moderate  the  daily  allowance  of  water. 

Wlien  the  symptoms  of  disturbance  of  the  circulation  are  very  great, 
and  especially  when  the  excessive  drinking  of  beer  oi*  other  liquid  has 
caused  a  great  excess  in  the  bulk  of  blood  in  the  body,  abstention  trom 
fluids  may  be  imperative  in  order  that  the  volume  of  the  blood  may  be 
reduced  and  the  strain  upon  the  circulation  lessened.  In  Professor  Oer- 
tefs  case  the  state  of  affairs  just  spoken  of  seems  to  have  existed,  and  it 
is  almost  inevitable  that  he  should  magnify  the  importance  of  dryness. 

*Vegetab1e«  esclnsivel^  American,  Huch  aa  touiulot»s  and  green  cum,  are  not  included  in 
tbifl  analysis. 
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Whon  a  gouty  diathesm  exists,  thu  withdrawal  of  water  h  attended 
witb  danger^  an  overj>lu?i  of  liquid  being  apparently  necessary  to  wash 
out  from  the  blood,  tbroujgh  the  emimctories,  the  arthritic  pTOdnete* 
That  this  danger  is  not  a  mere  theoretic  one  i^  proved  by  the  fuct  that 
Dr.  EJrseh  {Lond,  Med.  Rec.^  August  15,  1887)  has  reported  case**  in 
which  violent  attacks  of  gout  have  followed  the  dehydrating  treatment 
of  obesity.  He  has  ako  seen  colic  fVom  gall-Btonea  occur  for  the  tirst 
time  at\cr  such  treatment,  and  further  states  that  not  rarely  the  loss  of 

k"weight  which  he  beh'eves  is  produ«jed  by  the  withdmwal  of  water  is 
accompanied  by  a  marked  muscular  weakness. 

The  amount  and  form  of  exercise  to  be  prescribed  in  any  case  of 

r  obesity  depend  upon  the  peculiarities  of  the  patient  and  his  suiToundr 
Ingd.     Certain  general  principles,  however,  apply  to  every  case,  and  if 

^hese  are  observed  the  details  may  varj'-  indefinitely.  First,  the  exer- 
cise must  be  regular  and  persistent ;  second,  it  must  involve  not  only 
certain  muscles,  but  all  the  muscles  of  the  body ;  thirds  it  must  bo  suf- 
ficient in  amount  to  produce  an  effect, — it  should  always,  indeed,  be 

I  carried  as  far  as  is  possible  without  the  production  of  exhaustion; 

uburthj  it  must  be  sufficiently  active  to  produce  sweating,  which,  in 
By  cases,  may  be  encouraged  by  the  use  of  warm  clothing  during 
Diflo»  Pi'ofessional  trainers,  indeed,  attach  much  importance  to 
iweating  as  a  means  of  reducing  weight.  It  probably  acts  not  only 
by  dehydrating  the  body,  but  also  by  hastening  the  eliminaiion  of  par- 

ttiallj  used-up  materials,  and  is  particularly  indicated  when  there  is  any 

rP^^ty  tendency. 

In  selecting  the  form  of  exercise  care  should  be  taken  that  it  be  as 
little  irksome  as  possible  to  the  patient,  and  if  it  can  be  made  a  pleas* 
ore  much  will  be  gained.    Professor  Oertol,  in  his  own  ease,  practised 

■•mountain-climbing,  and  he  attributes  to  it  great  superiority  over  other 
forms  of  exercise.  There  can  be  no  disputing  the  effectiveness  of 
inountam-climbing  as  a  means  of  exercise*    That  it  accomplishes,  how- 

levor,  all  that  Professor  Oertel  claims  for  it  is  exceedingly  improbable, 

FB^  asserts,  as  the  result  of  experiments,  that  mountain-climbing  causes 
mcreased  blood-pressure,  with  vascular  dilatation  and  lowering  of  the 
arterial  tension.  I  think  that  few  physiologists  will  believe  that  it  is 
posaible  to  have  increased  blood -pressure  with  increased  vascular  dilata- 
tion and  lowered  arterial  tension,  the  dommaut  factor  in  the  production 
of  blood-pressure  being  the  vascular  dilatation.  The  sphygmometer 
caD  scarcely  bo  considered  an  instrtiment  of  precision.  Although  moun- 
tain-climbing cannot  be  looked  upon  as  a  specific,  it  is,  when  suitable 
opportunities  are  afforded,  a  very  good  form  of  exercise,  because  it 
can  be  so  readily  regulated  and  may  be  made  to  combine  pleasum 

|With  work.     At  first  the  patient  may  ascend  the  same  slope  day  after 

Pflay.  each  time  getting  a  little  higher  than  the  day  before;  but  as  the 
etire  progresses,  different  excursions  should  be  made,  to  add  interest 
labor.    In  America  high  attractive  mountains  are  not  so  aece&&ib\Q 
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ftM  in  Europe,  and  other  fonns  of  exereiao  may  well  be  eubstitutod.  A 
foot-exercise  with  whoso  fut>destroying  tendency  every  trainer  is  famil- 
iar is  running.  The  influence  which  it  has  upon  heart  and  lungs  doea 
not  differ  from  that  of  mountain-climbing,  and,  if  there  be  any  truth  in 
the  teachings  of  Oertel  as  to  the  value  of  pulmonic  and  cardiac  gym- 
nastics, running  ought  to  be  of  especial  value  when  the  heart  and  lungs 
are  giving  evidences  of  being  specially  affected  by  the  fat-accumulation. 
Boat-rowing,  or  even  canoeing,  may  serve  the  purpose  of  the  fat  man, 
Wood'Sawing  is  largely  employed  in  some  European  anti-fat  sanita- 
riums,  and  is  undoubtedly  eflleient-  It  can  be  very  readily  graduated 
by  requiring  one  or  two  sticks  more  to  be  sawn  each  successive  day. 
Gymnastic  exercise,  lifting  of  weights  with  pulleys,  etc.,  may  be  em- 
ployed, and  even  horseback-riding  may  be  made  efficient.  Professor 
Oertel  further  believes  that  mountain-climbing  affords  a  method  of 
gymnastically  training  the  heart  and  iungB  which  may  be  of  the  greatest 
service  in  the  treatment  of  a  weak  hearL  It  must,  however,  be  re- 
membered that  the  heart  is  in  an  ei^sentially  different  position  from  the 
voluntary  muscle.  The  muscle  losti?^  its  power  through  want  of  exer- 
cise,  and  is  brought  back  from  itw  soft,  flaccid  condition  by  exercise. 
Weakness  of  the  he  art- muscle,  on  the  other  hand,  is  practically  never 
the  result  of  lack  of  exercise  of  the  heart,  but  is  due  to  the  accumula- 
tion of  fat  about  the  muscular  fibres,  or  to  degeneration  of  the  muscle, 
to  exhaustion  from  overwork,  or  to  the  presence  of  some  poison  in  the 
blood.  If  the  cardiac  weakness  be  connected  with  a  fatty  change  in 
the  muscle  which  is  the  result  of  general  fatty  infiltration  of  the  body, 
the  removal  of  such  fat-infiltration  will  be  nccompanied  by  impruvoment 
of  the  muscle  of  the  heart,  which  improvement  of  the  heart- muscle 
may  probablj^  be  aided  by  cardiac  exertion.  If,  on  the  other  hand,  the 
cardiac  weakness  is  the  result  of  overstrain  or  of  a  true  fatty  degener- 
ation, the  probabilities  are  that  it  will  be  increased  rather  than  dimin- 
ished by  cardiac  exertion.  That  these  considerations  are  not  merely 
theoretic  is  shown  by  the  fact  that  Dr.  Kirsch  assorts  (^Lond.  Med.  Rtc.^ 
August,  1887)  that  in  a  number  of  cases  he  has  seen  violent  attacks  of 
acute  exhaustion  of  the  heart  with  enormous  increase  of  the  frequency 
and  irregularity  of  the  pulse  and  cardiac  asthma,  and  in  some  instances 
even  sudden  death,  result  from  mountain-climbing  directed  by  skilful 
physicians  in  accordance  with  the  teaching  of  Professor  Oertel. 

In  all  cases  the  exercise  should  at  firjtt  be  gentle  and  should  be 
increaaed  very  carefully.  Thus,  mountain-climbers  or  runners  should 
at  first  stop  QVOfty  few  feet,  to  allow  heart  and  lunge  to  recover  them- 
aelvee.  It  is  sometimes  xevy  difficult  to  decide  whether  the  heart  is  in 
a  condition  of  fatty  degeneration  or  simply  in  oae  of  fatty  overload- 
ing, and  in  doubtful  caset^  the  utmost  caution  should  be  exercised  by 
the  practitioner. 

There  are  not  a  few  robust  men  who  have  reached  middle  life  and 
begun  to  suffer  from  very  excessive  corpulence,  the  result  of  habitual 
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irereaaiig  and  underexeroise-  To  Buah  persons  I  can  from  poraonal 
^experience  reconimond  work  in  the  wilderness^  especially  a  tour  in  the 
Rocky  Mountains  or  in  the  wilds  of  Canada  or  of  Texas.  If  the 
expedition  be  arranged  to  he  out  for  two  or  three  months,  so  that  the 
only  food  that  can  be  carried  is  flour,  coflee,  and  salt  pork^  and  the  horse- 
back-riding or  marching  be  to  the  limit  of  endurance,  there  will  be 
httle  need  of  a  scientifically  controlled  diet  or  of  an  exercise-program  mo. 
I  have  found  that  the  August  sun  of  southweatern  Texas  or  of  New 
Mexico  is  a  very  efticitfnt  sweat-producer»  and  even  in  the  cool  atmos- 
phere of  the  upper  Bocky  Mountain  regions  a  cure  wOl  almost  alwaya 
be  effected*  The  daily  labor  of  travelling  in  a  canoe  in  a  wilderness 
like  that  of  Maine  or  Canada,  the  long  hour^  of  paddling  or  rowings 
the  assiBtance  to  the  guides  in  camp-making,  are  in  many  cases  sulfl- 
eieut  to  reduce  the  overstout  man  to  a  better  condition ;  and  if  he  will 
manfully  shoulder  his  loads  at  portages,  carrying  packs  of  forty  or 
fifty  pounds  through  swamp  or  forest,  up  hill  and  down  hill^  for  some 
houTH  daily,  he  will  l^mi  little  need  to  haunt  sanitariums. 

LTTHIASIS. 

Although  the  gouty  diathesis  is  one  of  the  most  frequent  of  bodily 
complaints  in  middle-aged  persons  of  the  upper  class,  and  an  enormous 
amount  of  study  and  research  has  been  devoted  to  the  determination 
of  its  dietetic  treatment,  yet  no  positive  eciontific  knowledge  exists 
lor  our  theoretic  guidance.  This  is  the  fault  of  the  pathologist  rather 
than  of  the  therapeutist  The  ultimate  nature  of  the  gouty  diathesis 
remains  as  much  unknown  as  the  ultimate  nature  of  syphilis.  We  are 
therefore  forced  ta  rely  upon  empirical  clinical  experience,  and  even 
this  is  not  yet  entirely  satisfactory.  Thus,  one  of  the  most  recent  Eng- 
lish authorities,  Dr.  J,  Milner  FothorgiU,  states,  in  speaking  of  the  diet  in 
chronic  gout,  "  Fat  is  in  all  forms  desirable,  especially  butter  and  bacon 
fet,,"  while  the  German  professor  J.  Bauer,  writing  in  1383,  says,  "In 
the  opinion  of  most  observers,  the  food  of  the  gouty  should  contain  as 
little  albumen  as  possible,  in  order  that  the  fewest  products  of  its 
imperfect  oxidation  should  be  retained  in  the  system,  and  also  little 
(a%  since  this  by  fixing  the  oxygen  would  tend  to  hinder  the  oxidation 
of  the  albuminates."  In  the  present  resume  of  the  subject  I  shall  avoid 
ay  theoretic  discussion  of  the  nature  or  causes  of  the  gouty  diatheiais, 
i  well  as  any  statement  of  the  opinions  of  authorities,  and  shall  simply 
give  my  own  views  as  based  upon  wide  reading  and  much  experience 
in  the  ti*eatment  of  gouty  patients. 

In  the  hygienic  treatment  of  goutj^  patients  it  is  essential  that 
exercise  be  taken  systematically  and  with  regularity.  If  circum- 
i^itances  permit,  prolonged  moderate  exercise  in  the  open  air  (such  as 
may  be  obtained  by  horseback-riding,  rowing,  hunting,  etc.,  or  even 
by  walking)  is  to  be  preferred.  Gymnastic  or  house  exercises  may 
v&ry  well  be  substituted  for  this  out*door  work  under  special  circum* 
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8iauce8,  The  form  im  not  a  matter  of  moeli  importance,  provided  the 
exeiX'ise  involves  iho  whole  muscular  system.  The  amount  of  exercise 
mmt  be  graduated  to  the  needs  of  the  individual  case,  different  per- 
sonei  having  no  more  the  same  measure  of  physical  strength  or  the 
same  needs  for  physical  work  than  have  different  measui^es  the  same 
capacity.  The  t^ndeavor  must  be  always  to  push  the  exei^cise  until 
it  pro(Juce8  dislinet  physical  weariness,  and  a  better  effect  will  usually 
be  obtained  if  the  exertion  be  sufficiently  violent  to  came  fi-ee  sweating. 
For  the  robmeit,  bard  muscular  labor  prolonged  through  many  houra 
maybe  necessary;  while  in  the  feeblest  subjects  it  maybe  essential 
to  begin  with  passive  exercise  associated  with  the  least  possible  active 
exorcise ;  but  day  by  day  the  physical  exertion  can  be  increased,  and 
the  results  of  systematic  trainiag  in  anaamicj  teeble,  gouty  persona  are 
sometimes  astonishing. 

Gouty  patients  may,  for  the  purposes  of  dietetic  discussion,  bo 
arranged  in  three  classes:  first,  those  who  are  robust  and  vigorous; 
second,  those  who  with  a  distinct  feebleness  of  constitution  and  slug- 
gishness of  habit  have  a  marked  tendency  to  the  accumulation  of  fat; 
third,  those  whose  nutrition  and  general  vital  forces  are  habitually  on 
a  low  level. 

In  robust  gouty  j>er8ona  it  is  essential  that  the  quantity  of  food  be 
lessened :  such  patients  should  be  taught  to  rise  liabitunUy  from  the 
table  with  the  appetite  not  tborougbiy  satisfied-  In  the  second  class 
of  patients  some  control  over  the  appetite  is  not  i*arely  imperative, 
while  in  the  third  class  of  patients  it  is  often  eqm\Iiy  essential  to 
administer  food  beyond  the  cmvinga  of  the  stomach.  As  individual 
cases  occur  grading  all  the  forms  of  the  gouty  diathesis  insensibly  one 
into  the  other^  the  regulation  of  the  qaautity  as  well  as  of  the  quality 
of  the  food  becomes  a  matter  to  be  adjusted  to  the  individual  case. 
There  are  certain  articles  of  food  which  should  be  denied  to  all  gouty 
subjects.  First  of  these  in  the  list  I  would  place  cane-sugar.  The 
manifest  effect  of  overindulgence  in  cane-sugar  in  the  lithi^mic  diath- 
esis is  probably  not  dependent  upon  any  influence  which  it  exerts 
on  the  geneiul  system,  but  upon  the  ease  with  %vhich  it  undergoes 
fermentation  in  the  alimentary  canal  and  gives  rise  to  acid  products. 
Acid  fruits,  includiog  the  tomato  and  American  strawberries,  are  also 
to  be  avoided  by  all  gouty  subjects,  while  non-acid  fruits,  if  ripe,  are 
almost  invariably  of  great  service  and  should  bo  taken  Ireely.  The 
harm  done  by  acid  fruits  is  largely  due  to  their  irritant  influence  upon 
the  digestive  appai^tus;  and  the  suggestion  of  Dr.  Fothergill  that  .such 
fruits  can  be  made  wholesome  by  the  addition  of  an  alkaline  carbonate 
is  probably  correct.  The  practical  obstacle  to  carrying  out  the  sugges- 
tion is  the  difliculty  of  accurately  adjusting  the  amount  of  the  alkali 
so  as  to  avoid  on  the  one  hand  lack  of  neutralization  and  on  the  othc?r 
imparting  the  alkaline  taste. 

In  gouty  patients  of  the  first  class  tlie  albuminous  principles  of  the 
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footl  sboidd  be  much  decroased,  but  cliniciil  c^xpc Hence  proves  that  the 
form  in  which  the  albumen  ia  taken  is  not  unimportunt.  Bed  meats 
are  especittlly  to  be  denied  ;  white  meats — except  pork — and  fish  with 
eggs  and  milk  are  to  form  the  main  etapkis  of  animal  food.  The 
ohickea  is  much  preferable  to  the  turkey.  Game  ia  denied  by  moat 
aathorities,  but  I  have  never  seen  any  harm  from  its  use.  The  waste 
mtisclc-producta^  such  as  kreatioin,  xanthin,  etc.»  have  probably  some 
connection  with  the  injurious  effects  produced  by  red  meats.  If  this 
be  so,  strong  stock  soups,  which  contain  an  abundance  of  these  prin- 
ciples, ought  to  be  injurious;  and  I  have  certainly  known  of  violent 
attacks  of  gout  apparently  precipitated  by  the  free  use  of  beef  tea, 
beef  essence,  and  other  similar  stimulant  liquids.  If  soups,  therefore, 
are  employed,  they  should  be  vegetable  rather  than  stock  soups. 
Ordinary  carbohydrates  may  be  taken  in  moderation.  Green  vegeta- 
bles, including  roots,  are  especially  serviceable. 

The  proper  dietetic  treatment  of  anemic  gouty  subjects  distinctly 
inclined  to  corpulence  ia  a  matter  of  difficult  determination.  The  first 
thought  would  lead  the  physician  to  oixler  a  reduction  in  the  habitual 
ingestion  of  albumen ;  but  I  have  certainly  known  very  good  results 
produced  in  patients  of  this  class  by  lessening  very  decidedly  the 
carbohydrates  in  the  food.  When  this  is  done,  the  albuminous  inges- 
tion must  be  increased  rather  than  decreased,  in  order  to  support  the 
system.  In  many  of  these  cases,  however,  it  will  be  found  that  the 
patient  habitually  takes  an  overplus  of  food,  and  much  good  may  be 
achieved  by  lessening  the  quantity:  in  such  patients  the  carbohydrates 
can  be  lai*gely  withdrawn  and  the  habitual  ingestion  of  albumen  not 
increased.    It  is  especially  in  patients  of  this  class  that  the  sagacity 

the  phy!!»ician  in  modifying  the  diet  to  suit  the  needs  of  the  indi- 
idual  v\rill  meet  with  i^eward.  My  own  plan  has  been  in  doubtful 
to  make  tentative  alterations  of  the  diet,^ — to  regulate  the  quan- 
ty  of  food,  withdmw  carbohydrates,  and  order  the  albuminous  nour- 
ishment to  be  taken  chiefly  in  the  form  of  tish,  white  raeats^  ®gg^>  ^^^*^ 
milk.  If  the  patient  improve,  the  diet  ia  evidently  suitable  tor  the  in- 
vidual  case;  if  there  be  no  improvement,  or  if  there  bo  aggravation, 
e  diet  can  be  at  once  altered. 

In  anaemic,  impoverished,  gouty  subjects  tbe  best  results  are  not 
rarijly  to  be  achieved  by  the  employment  of  generous  diet  combined 
with  the  moderate  use  of  alcoholic  liquors.  In  selecting  the  drink, 
malt  liquors  and  acid  wines  are  to  be  avoided.  My  own  experience 
is  tliat  diluted  spirits  offer  the  best  form  for  tbe  administration  of 
alcohol. 

In  any  obstinate  gouty  case  which  fails  to  yield  to  the  ordinary 
reguhition  of  diet  the  so-ealled  milk  diet  should  be  tried.  It  is  not  at 
proeont  possible  to  give  any  sufficient  scientific  reason  for  the  alterations 
which  are  occasionally  produced  in  diseased  human  systems  by  the  ex- 
daflive  milk  diet.     Tht-  whole  ^tury  of  changes  wrought  by  the  milk  di©t 


64 


THE   TREATMENT  OF  SYSTEMIC  STATES. 


in  nutrition  we  do  not  know.  It  evidently,  however,  has  a  pronounced 
influence  upon  primaiy  digestion  in  the  intestinal  tracts.  It  offerg 
organic  principlee  in  so  simple  a  funn  as  to  reduce  to  the  minimnni 
the  labor  of  digestion,  and  probably  to  relieve  greatly  the  hepatic  and 
other  similar  glandular  organs  from  excess  of  labor.  By  virtue  of 
the  large  cjaantity  of  water  it  contains  it  enormously  increases  the 
flow  of  the  urine  and  probably  of  the  secretion  of  the  skin,  and  in 
Bome  cases  is  no  doubt  of  great  service  in  washing  out  excrement  it  ioua 
material  from  the  body»  Whatever  may  be  the  proper  scientific  ex- 
planation of  the  fact,  it  is  certain  that  in  some  cases  of  gouty  diathesis 
and  in  various  other  abnormal  conditions  of  nutrition  an  exclusive 
milk  diet  is  extremely  beneficial.  Thus,  in  fatty  anflBmic  subjects  a 
course  of  two  or  three  weeks  of  milk  diet  sometimes  alters  the  nutri- 
tion so  that  afterwards  feeding  and  tonics  produce  eftects  which  wore 
previously  not  attainable.  1  have  always  suspected  that  iu  these 
patients  there  is  an  underljing  gouty  diathesis.  I  have  seen  cases  of 
gouty  disease  of  a  chronic  and  subacute  type  in  which  remedial  meas- 
ures had  entirely  failed,  but  which  yielded  eastily,  though  slowly,  to 
an  exclusive  milk  diet.  Very  fi^quently  when  it  is  simply  intended 
to  fatten  the  patient,  or  in  the  combating  of  the  gouty  diathesis,  milk 
is  given  largely  with  other  food ;  but  to  get  the  peculiar  full  effects  of 
a  milk  diet  it  is  essential  that  the  patient  abstain  at  least  for  a  time 
from  all  other  food.  After  the  first  two  or  three  weeks  stale  bread 
may  be  allowed,  then  green  vegetables,  and  slowly  the  patient  may 
thus  ho  restored  to  ordinary  diet,  In  severe  eases,  however,  milk  diet 
may  be  persisted  in  for  weeks,  and  it  is  possible  for  the  human  adult 
to  work  laboriously  and  live  exclusively  upon  milk,  In  order  to  afford 
sufficient  nitrogenous  nutriment,  from  five  to  seven  pint.s  of  milk  a 
day  must  be  taken.  This  amount  of  milk  contains  too  much  fat  for 
the  needs  of  the  system ;  it  should  therefore  bo  skimmed*  The  so- 
called  skimmed  milk  sold  from  creameries  is  not,  however,  suitable, 
because  the  fat  has  been  too  absolutely  withdrawn  from  it.  and  because 
it  is  usually  not  so  fresh  as  is  desirable.  The  skimming  of  the  milk 
should  not  be  too  close.  It  is  esst.mtial  that  the  milk  be  taken  at  inter- 
vals of  not  longer  than  two  hours,  and  that  it  be  drunk  by  sipping 
rather  than  by  gulping,  so  as  to  avoid  any  danger  from  the  formation 
of  hard  clots  in  the  stomaclu  When  the  digestion  is  good  the  milk 
may  be  taken  eohi  When  the  digestion  is  very  feeble  it  should  be 
taken  hot.  But  boiled  milk  should  not  be  employed,  as^  according  to 
the  experiments  of  Di-s.  Randolph  and  Dixon,  it  is  of  more  difficult 
digestion  than  unboiled  milk.  The  general  clinical  experience  shows 
that  it  is  more  actively  constipating  than  unboiled  milk.  During  the 
progress  of  the  raillc  course  constipation  is  almost  invariably  present: 
this  must  be  overcome  by  the  administration  of  drugs.  In  gouty 
Bubjeeta  saline  laxatives  are  pi*eferable. 


CHAPTER    III. 

CALORIO. 

There  are  two  conditions  of  the  force  caloric,  spoken  of  aa  distinct 
entities,  but  which  are  merely  relative  terms,  expressive  of  the  presence 
of  an  excess  or  of  the  absence  of  the  normal  amount,  or,  more  strictly 
speaking,  normal  intensity,  of  the  force.  Cold  and  heat>  in  connection 
with  the  human  body,  respectively  mean  an  intensity  of  caloric  below 
and  above  98i^  F 

USE  OF  HEAT. 

The  phenomena  of  death  from  cold  show  that  a  lack  of  caloric  in 
the  body  is  no  less  paralyzant  of  animal  functions  than  is  an  excess  of 
the  same  force.  Evidently  the  organism  was  constructed  to  run  upon 
a  certain  plane  of  heat,  and  cannot  vaiy  from  this  without  Beriuus 
re»ttlta.  By  numerous  exporimonts  upon  animals  I  have  proved  that 
IB  a  cool  apartment  death  rapidly  results  after  section  oi'  the  spinal 
cord,  from  falling  of  the  bodily  temperature,  the  animal  which  in  a 
warm  room  will  live  indefinitely  dying  very  shortly  in  u  temperature 
of  forty  degrees.  The  cause  of  the  inability  of  the  animal  to  i-esist 
external  cold  after  section  of  the  cord  is  undoubtedly  vaso-motor 
paralysis.  Normally,  the  temperature  of  the  interior  of  the  body  is 
nmintained  by  keeping  an  outer  layer  of  partially-cooled  tissue  between 
the  internal  organs  and  tissues  and  the  outer  air.  When  the  power  of 
COD  tract  ing  the  superficial  vessels  has  been  lost,  the  organism  can  no 
longer  maintain  this  protecting  layer,  the  aui'face-temperature  rises  to 
that  of  the  interior,  heat  is  rapidly  lost,  and  the  whole  body  is  uniformly 
cooled, 

Vaso-motor  paralysis  is  produced  by  toxic  doses  of  vai'ious  reme- 
diefly  and  under  these  circumstances  artificial  maintenance  of  the  bodily 
tompcrature  is  imperative,  forming  a  very  import-ant  portion  of  the 
treatment  of  all  such  poisoning.  Collapse  from  auy  cause  is  largely 
dependent  upon,  or,  more  coiTectly  speaking,  largely  is,  vaso-motor 
palsy;  hence  in  almost  all  fonns  of  collapse  the  use  of  external  heat 
is  of  great  importance. 

The  late  Dr,  Chas.  Hunter  very  successfully  applii^vd  this  treatment 
to  that  form  of  collapse  which  follows  injuries  and  surgical  operations 
and  is  known  by  surgeons  as  shock.  The  lack  of  power  of  alcoholic 
and  other  ordinary  stimutantg  in  thia  condition  is  proverbial.    The 
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pathological  Btata  is  uEdoubtedly  vaso-motor  palsy,  the  bodily  tempera- 
tui'e  is  much  below  normal,  and  the  rational  trt^atment  confti.^ts  in  the 
hypodermic  uj^e  of  ati'opine  und  digitalis  and  tho  ox  turn  id  eriiployment 
of  the  hot  hath.  I  believe  that  thia  plan  of  treatment  will  be  found  to 
be  a  most  important  addition  to  8Ui*gic.al  therapeuties.  In  the  first 
days  of  post-fo&tal  life  the  power  of  rcsi^iting  ♦jxteraa!  ruld  is  very 
slight,  and  in  many  eases  of  still-born  children,  vr  of  children  whose 
vital  powers  are  almost  extinguished  at  birth,  life  may  be  saved  hy  a 
high  external  temperature,  the  little  waif  being  kept  in  an  air  of  98** 
F.,  and  also  away  from  the  influence  of  cold  walls  and  articles  which 
would  draw  off,  as  it  were,  the  Blender  stoi-e  of  heat  provided  by  nature, 
radiation  being  greatly  affected  hy  the  temperature  of  suiTouu<iing 
objects. 

It  is  hardly  necessary  to  dwell  in  greater  detail  upon  the  various 
forms  of  collapse.  Enough  has  been  said  to  illustrate  the  principle 
that  whenever  the  bodily  temperature  falls  below  norfnal^  pyretic  treatTiient 
is  demaf^detL  The  vigor  of  the  treatment  should  always  be  in  direct 
proportion  to  the  suddenness  and  extent  of  the  fall  of  temperature. 

In  regard  to  tho  methods  of  applying  heat,  it  must,  in  the  first 
place,  be  undei'stood  that  wrapping  in  blankets,  etc.,  is  able  only  to 
prevent  cooling  of  the  body ;  that  when  the  animal  temperature  has 
ab'eady  fallen  it  will  not  suffice  at  all.  The  same  may  be  said  of  air 
heated  to  temperatures  which  can  be  readily  obtained  or  can  be  con- 
tinuously borne  hy  the  attendaotB.  Badiated  heat  is  somewhat  bettor, 
and  often  the  use  of  a  brisk  open  fire  is  of  service.  The  hot  bath  is, 
however,  tho  only  pyretic  remedy  that  can  be  relied  on.  It  should 
always  ho  a  full  bath,  in  as  wai-m  a  room  as  C4in  be  procured,  and  should 
be  at  a  temporaturo  of  about  104'^  F.  when  the  patient  is  put  into  it. 
The  duration  of  the  bath  must  vary  with  the  circumstances  of  the  caee. 
It  should  not  be  leas  than  half  an  hour,  unless  the  mouth- temperature 
sooner  become  normal.  During  the  bath  the  heat  of  the  water  should 
steadily  he  increased  as  fast  as  it  can  be  borne  if  the  patient  be  con* 
scions,  or,  if  he  he  unconscious,  until  a  temperature  of  1  lO"^  F.  is  reached. 

USE  OF  COLD. 

The  practical  study  of  the  use  of  cold  as  a  thci^apeutic  measure 
naturally  arranges  itself  under  three  divisions:  first,  its  local  use; 
secondly,  its  very  brief  general  application  as  a  tonic;  thirdly,  its 
employment  in  pyrexia. 


LOCAL  EMPLOYMENT  OF  COLD. 

When  cold  is  applied  persistently  to  any  part,  it  acts  as  a  direct  and 
very  powerful  depressant,  of  varying  power  according  to  its  intensity. 
It  iSj  therefore,  used  locally  to  reduce  inflammation,  especially  wlien  the 
latter  is  of  an  active  type.     In  ibis  employment  of  oold,  care  must  be 
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oxcrcised  not  to  carry  its  um  too  far,  leet  it  suspond  all  nutritive  actions 
and  interfere  with  those  procosses  of  repair  which  ahiiost  always  form 
a  part  of  inflammation*  Indeed,  it  is  possible  to  convert  an  inflamma- 
tion into  gangi'ene  by  the  too  energetic  employment  of  this  agency. 
Locally,  ooUi  it*  generally  applied  by  means  of  cold- water  compresses, 
irrigatron  with  cold  water,  and  the  application  of  pounded  ice,  either 
enclosed  in  india-rubber  bags  or  in  bladders,  or  in  form  of  the  ice-poiU- 
tice*  It  is  very  doubtful  whether  the  use  of  -^^  freezing  mixture^  is 
ever  justifiable  in  intlamniation.  The  effects  of  the  cold  in  individual 
cases  are  to  be  judged  of  by  the  alterations  in  the  beat  and  I'edness  of 
the  part.  The  local  employnient  of  cold  belongs  for  the  most  part 
within  the  province  of  the  surgeon,  but  the  remedy  is  of  great  value 
in  certain  diseases.  In  diphtheria  and  in  anginose  scarlatina^  as  origi* 
nally  insisted  upon  by  Dr.  Hiram  Corson,  very  great  benefit  may  be 
obtained  by  enveloping  the  throat  over  the  tonsils  with  powdered  ice 
enclosed  in  bladders,  in  pieces  of  pigs*  intestines  such  as  are  used  by 
sausage-makers,  or  in  thin  india-rubber  bags. 

In  using  cold  for  the  purpose  of  combating  inflammation,  the  appli- 
cation must  be  kept  up  until  the  desired  effect  is  produced.  When 
employed  intermittently,  cold  even  becomes  a  stimulant,  the  reaction 
which  follows  its  first  impression  being  greater  than  its  direct  effects. 
Hence  the  cold  douche  has  been  used  with  asserted  advantage  as  a 
stimulus  to  slutjgish  ulrer^. 

In  internal  tininkal  inflammations,  such  as  pneumonia  and  pleurisy^ 
the  application  of  cold  wet  compresses  over  the  diseased  organ  has 
been  employecl  extensively  in  Germany,  In  the  hospital  at  Prague 
ever>'  patient  suffering  from  acute  pulmonic  inflammation  is  said  to  be 
treated  with  cold  compresses,  and  Smoler  affirms  that  it  is  very  rare 
that  immediate  relief  Is  not  afforded.  Niemeyer  states  that  be  has 
employed  the  method  in  a  large  number  of  cases  of  pneumonia  with 
surprisingly  good  effect,  the  pain,  the  dyspnoea,  and  even  the  frequency 
of  the  pulse  being  usually  reduced  in  a  few  hours.  On  the  whole,  the 
evidence  in  favor  of  the  loea.1  use  of  cold  io  pneumonia,  as  well  as  in 
the  croupous  catarrhal  pneumonia  of  children  (Bartol,  Ziemssen),  is 
so  stmng  that  the  repugnance  felt  to  such  measures  by  the  profession 
in  the  United  States  would  seem  to  be  the  offspring  of  unfounded 
prejudices. 

In  menin/fitis  the  great  value  of  the  application  of  ice  to  the  shaven 
^catp  is  undeniable,  and  in  peritonitis  I  have  seen  very  great  relief 
affonied  by  the  use  of  cold,  as  recomjnended  by  Abercrombie,  Nie- 
meyer, and  others.  As  is  the  ease  in  pneumonia,  warm  poultices  are 
more  generally  viewed  with  favor  in  peritonitis  by  the  profession  in 
this  country.  I  have  frequently  used  them  with  excellent  effect,  and 
in  at  least  one  intitance  after  ice-poultices  had  been  previously  em- 


•  M&de  by  tnixing  finely -broken  ice  witb  dry  iDilian  iucaI  or  fltie  wiwdast. 
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ployed.  In  this  case  the  cold  applications  were  at  first  very  agr©^ 
able  to  the  patient,  as  were  the  warm  poultices  afterwards,  and  the 
good  achieved  laeemed  to  be  in  accord  with  the  sensations  of  the 
patieiat.  It  seems  to  me  a  good  clinical  rule  to  select  the  ice  or  the 
warm  poultice  according  to  the  feelings  of  the  patient.  Early  in  the 
attack^  when  the  fever  is  high,  the  ice  will  generally  be  the  more 
usefuJ. 

Under  the  head  of  the  local  action  of  cold  it  is  perbapgi  proj>er  to 
allude  briefly  to  the  use  of  the  cold  dooche  as  a  means  of  reducing 
splenic  enlargemenU,  I  have  had  no  experience  with  the  measure,  but 
an  elaborate  exponniontal  and  climcal  stody  has  led  Br.  Fr,  Moslor  to 
the  following  conclusions.  In  the  spleen  immediate  contact  with  cold 
water  produces  a  very  poi-ceptible  contraction,  which  is  in  direct  pro- 
portion to  the  coldoess  of  the  water;  the  appliealion  of  cold  water 
to  the  abdomeo  influences  similarly  but  less  etfieiently  the  normal 
spleen ;  the  cold  douche  applied  for  two  or  three  minutes,  and  repeated 
at  longer  or  shorter  intervals,  very  percept il)ly  affects  the  enlarged 
spleen  of  intermittent  and  typhoid  fevers,  and  even  of  leukannia.  In 
chrtmic  cases  the  application  should  usually  be  made  twice  a  day. 
(^Yir chow's  Archh\  Bd,  Ivii.  p.  1.) 

COLD  AS  A  TONIC  AND  STIMULANT. 

Almost  every  one  has  experienced  the  exhilaration  of  the  reaction 
which^  in  a  healthy  person,  follows  the  sudden  dash  of  a  cold  shower- 
bath  or  the  plunge  into  a  raaas  of  cold  water.  The  researches  of 
Liebermcister,  which  will  be  detailed  hereat\er,  prove  that  a  cold 
bath,  when  of  not  too  long  duration,  actually  increases  the  oxidatioD 
of  tissue  to  such  a  degree  as  to  elevate  the  temperature  of  the  body. 
When  cold  bathing  is  employed  as  a  tonic,  the  fii'st  principle  to  be 
borne  in  mind  is  that  the  bath  should  not  be  too  severe  or  too  long 
continued,  else  it  becomes  a  direct  depressant,  debilitating  and  lower- 
ing the  temperatui'o  of  the  bather.  When  the  subject  has  sufticient 
vital  power  to  react  atler  the  bath,  sea-bathiog  is  often  of  very  great 
service,  but  in  debilitated  persons  it  may  produce  a  serious  exhaustion, 
partly  by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction 
of  heat  fVom  the  body.  The  cold  bath,  when*  not  followed  by  a 
healthy  reaction,  is  anything  liut  a  tonic. 
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COLD    IN    PYBBXIA. 

The  use  of  cold  in  fever  is  no  new  thing :  employed  by  Galen,  used 
not  infi'equently  during  the  last  cenUir^^  first  systematized  and  insisted 
upon  by  Currie,  cold  bathing  in  fever  was  brought  before  the  world  as 
a  really  new-born  measure  by  Brandt  of  Stettin,  and  i^eceived  the  seal 
of  permant5nt  usefulneaa  from  the  scientific  clinical  labors  of  Jurgenaen 
at  Iviel. 
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The  consideration  of  the  method  naturally  divides  itself  intti — Jirst, 
a  study  of  \Xs  physiological  action ;  Booondly,  an  iovcstigatioo  as  to  its 
clinical  value;  and  thirdly^  a  moro  particular  account  of  its  effect,  the 
cases  to  which  it  is  best  adapted,  and  the  method  of  its  application. 
Moreover^  there  are  two  distinct  forme  of  pyrexia,  which  may  be 
termed  the  acute  and  the  chronic,  and  which  are  best  considered 
separately. 

Acute  PyaBXiA. — If  the  following  propositions  be  true,  caloric  in  an 
acts  as  a  direct  poison  to  the  body,  and  the  phenomena  of  sevei^ 
ate  fever  are  largely  due  to  the  heat  itself  The  proofs  of  the 
propowtions  are  given  very  briefly  after  them,'*' 

^rst.  External  heat  applied  to  the  body  of  the  normal  animal,  so 
las  to  elevate  the  temperature,  produces  derangement  of  the  nerve- 
functions,  of  circulation,  etc-,  preei?*eiy  similar  to  those  Been  in  natural 
fever;  the  intensity  of  the  disturbance  being  directly  proportionate  ^o 
the  rise  in  temperature. 

Second,  Heat  applied  locally  to  the  brain  or  to  the  lieart  produces 
in  the  fimctious  of  the  organ  those  disturbances  which  are  familiar 
phenomena  of  fever,  the  intenaity  of  the  disturbance  being  directly 
proportionate  to  the  excess  of  heat  in  the  organ. 

Third.  The  withdrawal  of  the  excess  of  heat  in  fever  is  followed  by 
a  relief  of  the  nervous  and  circulatory  disturbances. 

When  a  dog^  cat,  or  rabbit  is  shut  np  in  a  box  heated  either  by  the 
tTm*9  rays  or  by  artificial  means,  the  temperature  of  the  animal  rises, 
and  at  the  same  time  the  pulse-rate  becomes  pari  passu  more  rapid,  the 
breathing  grows  more  and  more  hurried,  and  the  restless,  uneasy  move- 
ments of  the  victim  show  the  general  distress  it  is  sul^ering.  As  the 
temperature  increases,  the  nervous  dLstui*bance  becomes  more  and  more 
apparent ;  and  stupor,  coma,  partial  paralysis,  convulsions,  and  finally 
death  by  arrest  of  the  respiration,  occur.  These  phenomena  sometimes 
come  on  gradually,  but  sometimes  ai'^  developed  suddenly.  The  tem- 
perature at  which  death  occuiTcd  in  my  experiments  varied  in  the 
rabbit  from  111^  to  114*^  F,;  in  the  dog  it  was  about  UP  F.  In 
a  similar  series  of  phenomena  are  developed  by  exposure  to  ex* 
Fceaaive  heat,  although,  owing  to  his  extraordinary  power  of  cooling 
his  body  and  of  protecting  it  against  cold,  he  is  able  to  bear  extremes 
of  temperature  far  beyond  the  points  which  would  prove  fatal  to  any 
given  species  of  animals.  Yet  when  his  body  is  healed  the  res^ults  are 
the  dame,  as  is  proved  by  the  terrible  mortality  of  stmstroke. 

To  prove  the  second  propoaition,  I  caused  hot  water  to  flow  through 

Jpigs'  bladdei'9  fitted  as  a  sort  of  bonnet  to  the  beads  of  cats  and  rabbits. 

It  is  evident  that  with  j^mall  animals  we  can  in  this  way  heat  the  brain 

without  heating  materially  the  remainder  of  the  body.     It  was  found 


*  W&itt  uf  fpiuse  prevootfl  the  el&buratioD  of  tbia.     The  uotion  viDoed  render  h  respeot- 
fallv  referred  to  tho  author's  treatifle  on  Tbermic  Fevar,  riJid  hi«  Toner  Looturo  on  Fever, 
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that  coma,  with  or  withtnit  convulsions,  was  produced*  Sometimes  the 
etopor  came  on  graduall^^  hebetude  slowly  deepeninji^  into  coma,  but 
in  other  inatanees  unconsciousneiss  was  developed  very  suddenly.  It 
was  found  that  severe  nervous  symptoms  and  death  were  produced 
when  the  brain  reached  the  temperature  which  was  fatal  to  the  animal 
in  the  hot  box.  Without  occupying  more  space^  the  conjoint  lubon*  of 
I>r,  T,  Lauder  Brunton  and  Dr.  C.  Liebermeister  have  proved  that  the 
accelemted  pube  in  fever  is  largely  due  to  the  action  of  the  heat  upOD 
the  heart  and  its  nerves:  so  that  the  second  proposition  may  be  con- 
gidered  demonstrated. 

In  regard  to  the  thinl  proposition,  I  have  frequently  taken  animals 
out  of  the  hot  box  perfectly  unconscious  and  plunged  thorn  into  a 
bucket  of  cold  water,  have  watched  the  temperature  of  the  water  rise 
while  that  of  the  animal  fell,  and  as  the  bodily  heat  came  towards 
normal  have  seen  the  coma  disappear,  so  that  within  ten  minutes  the 
at  first  absolutely  comatose  and  dying  nibbit  would  be  skipping  about 
on  the  grass.  I  have  placed  a  man  whose  temperature  was  nearly 
1 10°  F.,  who  was  unconscious,  with  a  feeble  running  pulse  of  160  or  170, 
iiTegular,  jerking,  alow  respimtions,  and  every  indication  of  immediate 
death,  in  a  bath  of  GO^  F.,  and  within  a  minute  and  a  half  have  seen 
consciousness  partially  restored,  and  in  another  minute  and  a  half  the 
man  trying  to  get  out  of  the  bath.  What  could  the  bath  do  to  atfect 
the  man  so  profoundly  aod  so  Quickly  but  withdraw  the  heat?  That  the 
heat  was  present,  and  that  it  was  withdrawn,  the  thermometer  proved. 
If  the  drowsiness  had  been  due  to  simple  congestion  of  the  brain,  very 
certainly  would  the  bath,  by  driving  the  blood  trom  the  surface,  have 
inereused  the  trouble.  It  must  be  borne  in  mind  that  this  case  is  by 
no  means  unparalleled:  similar  instances  of  the  good  etfects  of  the 
sudden  withdrawal  of  heat  in  rheumatic  hyperpyrexia  have  been  re- 
corded by  both  English  and  CTerman  observers,  and  recent  Continental 
literature  is  full  of  reports  of  the  reUef  of  nervous  sytnptoms  in  various 
pyrexias  by  the  abstniction  of  boat. 

Finally,  as  excessive  heat  is  present  in  fever,  as  excessive  heat,  when 
present,  is  not  only  able,  but  is  forced,  so  to  speak,  by  its  own  attributes, 
to  produce  disturbance  of  the  functions  of  innei-vation  and  circulation, 
and  as  the  %vithdrawal  of  the  excessive  heat  in  fever  is  followed  by 
iristantaneous  relief  oi^  the  symptoms  of  disturbed  innei-vation  and 
circulation,  surely  the  conclusion  is  logically  inevitable  that  excessive 
temperature  is  the  chief  cause  of  the  other  symptoms  of  fever,  and 
that  in  acute  pijrexia  threatening  life  the  heat  should  be  withdrawn  as 
rapidly  as  possible  by  means  of  the  cold  bath. 

Chronic  Pyrexia.— The  etlects  of  a  long-continued  pyrexia^  not  suf- 
ficiently intense  to  induce  immediate  serious  symptoms,  upon  the 
structure  of  the  various  tissues,  have  been  elaborately  investigated  by 
Liebermeister  (Deufsches  Arch,  fur  Kfin.  Med,^  Bd,  i.),  who  found  that 
the  liver,  spleen,  kidneys,  voluntary  and  involuntary  muscles,  blood- 
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Hnd  even  tlie  nerve-centres,  unders^o  a  granului'  degen  era  lion 
iuring  a  oontinued  p^\^exia.  The  le&ion  was  coiistHntly  present  in  the 
bodies  of  those  who  had  suffered  in  this  way  during  life,  entirely 
independently  of  the  nature  of  the  primary  disease.  In  eases  of  infec- 
tious fever  in  which  the  temperuturc  had  never  been  high,  this  granular 
degeneration  did  not  exist.  Previous  to  the  investigation  of  Lieber- 
meister,  Zenker  bad  demonstrated  that  the  muscles  undergo  a  peculiar 
granular  degeneration  in  t\^hoid  and  other  fevei's ;  and  the  fact  has 
been  abundantly  attested  by  later  observers.  1  do  not  know  that  the 
obaei-vations  of  Liobermeister  as  to  the  occurrence  of  this  lesion  in 
non-infectious  pyrexia  have  been  confirmed,  but  I  have  no  doubt  of 
their  correctness. 

It  is  evident  that  in  all  fever  a  primary  therapeutic  indication  is 
to  reduce  the  temperature.  Of  course,  if  possible,  this  should  bo  done 
by  checking  the  excessive  production  of  heat;  but.  unfortunately,  this 
ofkeu  lies  out  of  our  power,  and  we  are  forced  to  abstract  the  heat  by 
mechanical  means. 

It  is  a  priori  impossible  to  determine  what  efleet  upon  the  produc- 
tion of  heat  the  rapid  abstraction  of  it  would  have,  but,  from  the 
well-known  powers  of  the  organism  to  resist  external  cold,  it  seems 
probable  that  the  heat-production  would  be  increased  rather  than 
diminished  by  the  abstraction  of  caloric.  An  experimental  study  of 
tbi^  pmblem  has  boon  made  by  several  obsen^crs,  but  with,  unfor- 
tunatelVj  ditferent  results.  Weisflog  (Bevtsches  Archiv  fur  Klin.  Med., 
Bd.  ii,  p,  570)  has  found  that  the  local  abstraction  of  boat  by  a  cold 
itz-bath  causes  a  rise  in  the  tempei-ature  of  the  axilla,  and  that  in 
fever-patients,  unless  the  sitz-bath  is  prolonged  over  twenty  minutes, 
no  fall  of  the  bodily  temperature  results.  In  1800,  Kcmig  {Beicherfs 
Archiv,  1860)  found  that  a  healthy  man  in  a  bath  of  the  temponiture 
of  28°  to  30^  0,  produces  about  twice  as  much  heat  as  normal ;  in  a  hath 
of  24°  C,  about  three  times  as  much;  and  in  a  bath  of  20°  C,  about 
four  times  as  much.  Liebermeistcr  (Beobnchtungen  und  Versuche  uber 
die  Anwt'ndung  de^  kalten  Wassers  bet  fieberhaften  Kranhheiten.  Leipsic, 
1868)  found  that  in  a  healthy  man  exposure  to  cold  for  a  brief  period 
of  time  causes  a  rise  in  the  bodily  temperatui*e,  and  on  extending  his 
researches  into  fever  proved  that  where  the  external  cooling  was  not 
too  powerful  or  too  long  continued  the  same  was  true  of  fever-patients. 
From  this  it  follows  that  the  use  of  external  cold  stimulates  heat- 
production.  This,  to  my  mind,  has  been  confirmed  by  the  ehemieal 
Dsearuhes  upon  mi^n  of  J.  Gildemeister  (Virchow's  Archii\  Bd.  lii.  p. 
131)j  of  J)r.  Lehninnn  (Ibid,  Bd.  Iviii.,  1873),  and  of  Professor  Lieber- 
meister  himself  (Deutsches  Archiv  fur  Klin*  Med.,  Bd.  x.  p,  89),  and  by 
those  of  A.  Hoehrig  and  N.  Zuntz  {Pftugefs  Archiv.  Ed.  iv.  p.  C6)  upon 
animals^  all  of  which  show  that  both  in  health  and  in  fever  Vi*ry  much 
more  carbonic  acid  than  normal  is  eliminated  under  exposure  to  cold. 
This  would  appear  to  prove  that  cold  l>aths  ineivaso  the  production  of 
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animal  heat.  It  seems  moet  probable  that  this  is  the  case;  but  A. 
Murri  believes  that  he  hae  proved  tliat  the  cold  baths  have  no  such 
influence  *  At  arjy  rate,  the  investigations  of  Liebermeister  (loc.  cit.,  p. 
134}  and  others  have  shown  that  the  tirst  rise  of  temperature  produced 
alike  in  healthy  and  in  fever  subjects  by  exposure  to  a  moderate  and 
nut  ton  iun^  cuntinned  cold  m  followed  at\er  removal  of  the  cold  by  a 
fall  of  bodily  teraperitture  of  greater  or  less  degree.  Wliile,  therefore^ 
external  cold  probably  first  stimiUates,  it  afterwards  depresses  the  pro- 
duction of  animal  heat.  The  further  experimenls  of  Liebermeister 
{DeuUches  Archiv  fiir  Klin.  Med.^  Bd.  x.  p.  425)  upoo  the  elimination 
of  carbonic  acid  are  also  in  aecord  with  hia  temperature-etudy^  for  he 
found  that  after  the  bath  the  elimination  sank  below  normal,  and  so 
continued  for  a  considerable  period. 

If  the  cold  bath  really  affects  the  fever-process»  it  ous^ht  distinctly 
to  reduce  the  excretion  of  urea.  That  it  has  this  action  would  seem  to 
be  proved  by  the  research  of  Sassetzky  (^Vir€how\^  ArchiVj  xciv.  517), 
wbo  found  that  the  continuous  use  of  the  cold  bath  invariably  lessened 
the  urinary  elimination  of  nitrogenous  material  and  of  the  phosphateii, 
although  it  increased  the  total  flow  of  urine.  The  subject  is,  however, 
a  very  difficult  one,  chiefly  becanse  it  is  almost  impossible  to  know 
iti  any  individual  case  what  the  elimination  of  urea  would  have  been 
if  no  baths  had  been  used*  Bauer  and  Kunstle  (^Deutsches  Archiv  /. 
Klin.  Mf(L^  xxiv.)  gave  to  the  patients  cold  bathe  upon  alternate  days, 
and  found  that  the  exci^otion  of  lurea  was  in  each  case  greater  on  the 
days  when  baths  were  used  than  on  those  on  which  they  were  not  em- 
ployed. These  experiments  have  been  quoted  as  showing  that  the  cold 
bath  increases  the  excretion  of  urea,  but  in  Schleieh's  investigations  on 
the  effects  of  hot  baths  (Archiv  f.  Exper.  Path.^  1875)  the  increase  of 
the  exerotion  of  urea  frequently  did  not  show  itself  until  the  ilay  after 
the  Imtb.  It  is  probable^  therefore,  as  believed  by  Schleich,  that  the 
destrnetion  of  albuminous  t<ubstance  in  the  tissues  is  not  manifested  in 
urea-elimination  until  after  twenty-four  hours,  or,  in  other  words,  that 
twenty- four  hours  are  necessar}'-  for  the  completion  of  the  formation 
and  the  exci'etion  of  urea;  so  that  if  the  baths  are  used  on  a  Monday 
the  urinary  solids  will  indicate  their  effects  not  on  the  same  day  but  on 
Tuesday.  If  thie  be  correct,  the  expenments  of  Bauer  and  EOnatle 
are  in  accord  with  those  of  Sassetzky  in  showing  that  the  cold  bath 
lessens  the  formation  of  urea  in  fever. 

During  the  bath  the  pulse  of  the  fever^patient  usually  becomes 
nmch  smaller  and  harder,  and  the  sphygmographic  tracings  mad<»  by 
^Vintern^tz  before  and  after  the  use  of  the  cold  bath  (if  tnieings  of 
this  kind  can  be  trusted)  indicate  that  there  is  at^or  the  cold  bath 
gi-eatly  increased  arterial  tonus,     (See  Verhandl  des  Congr.fur  Innere 


*  I  have  never  »een  the  broohure  of  A.  Murri  (Del  Potere  retfulntore  deittt  Temperatmt9 
am'maUt  Firon«»»,  IBT^Vt,     ft  ii  abstriMJted  in  tlio  London  Medienl  Mecordf  vol,  !. 
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Med.,  18S6.)  It  may  be  that  the  good  obfainetl  by  the  cold  bath  is 
reaUy  due  to  a  reflex  action  upon  the  nerve- cent  res,  aud  is  Dot  entirely 
the  result  of  the  withdrawal  of  the  heat.* 

The  reaults  of  the  physiological  study  of  the  effects  of  cold  in  fever 
may  be  summed  up  as  follows :  Duriwj  a  sufficiently  prolonged  appUea- 
h'on  of  cold  the  bodily  temperature  falls,  although  an  increased  production 
of  heat,  i.e.^  consumption  of  tissue,  at  first  occurs.  After  the  application, 
the  hodily  temperature  continues  to  fall,  or  but  slowly  regains  its  former 
position  :  the  present  evidence  at  our  disposal  indicates,  but  is  not  sufficient 
to  prove,  that  this  slow  regaining  of  bodily  temperature  is  due  to  a  dimin- 
ished production  of  animal  heat, — that  is^  to  a  decrease  in  the  waste  of 
tissue  and  in  the  formation  of  urea  and  carbonic  acid. 

The  clinicAl  evidence  in  regard  to  the  ii^e  of  cold  in  fever  may  be 
looked  at  in  two  different  ways.  Thus,  we  may  consider  the  assertions 
and  results  of  individual  ob8i>r\-ors  who  have  seen  large  numbers  of 
cases  and  used  the  method  tkithfully,  or  we  may  weigh  ihe  sum  total 
of  the  experience  of  all  who  have  written  upon  the  subject.  At  first 
sight  it  may  appear  that  the  latter  is  by  far  the  best  course  to  pursue ; 
but  it  must  be  borne  in  mind  that  the  treatment  is  one  opposed  to  the 
or«iinary  medical  prejudices,  that  its  efficient  carrying  out  involves  so 
much  labor  and  attention  aa  to  be  abnost  impossible  to  those  who  dis* 
believe  in  its  usefulaess,  and  that  those  physicians  who  claim  most  for 
the  method  affirm  most  strongly  that  to  do  much  good  it  must  be  prac- 
tised very  vigorously  and  steadily.  These  things  being  so,  it  seems 
wisest  to  look  at  the  evidence  from  both  points  of  view,  and  I  shall  first 
tabulate  all  the  statistics  I  have  been  able  to  collect  and  afterwards 
discuss  the  statements  of  individual  observers. 


•Naanyn  (Atthir  /  Erper.  Path,  und  Fharm.,  Bd.  xviii,,  Hefl  1  ami  2;  18S4},  in-kwl^ 
f««Dt1j  denies  tbar  the  good  aehieved  \&  due  to  withdrawal  of  bent  at  all.  In  his  (sxpuri- 
m«iQlf  he  found  that  if  lie  maintained  proper  ventilation,  oare fully  giving  food  and  water,  he 
oooJd  gradaalitf  beat  rabbita  up  tr>  the  temperature  of  Wl'^  and  10!*°,  and  keep  them  at  thk 
Vbrnpamtare  for  weeks  withaut  their  evidencing  any  inconveuieticeand  without  the  production 
of  any  internal  lettoni.  Khf<habor  wa^  also  able  to  miiintain  in  a  dry  room  117^  F.,  hi^  own 
taniperalure  reaching  107^,  pulse  at  ^5,  respiration  35.  NauDyn  is  a  very  strong  advocate,  a? 
the  raiuH  of  hll  experience,  of  tlie  employment  of  frequent  hatha  in  the  treatment  of  ferer, 
hut  believes  they  aet  by  indirectly  reduclug  bodily  waste  and  increasing  renal  seoretitin, 
■trtrQfctti«QLn|^  the  pal«e,  and  HtiraulatinK  the  nerre-eeotres.  L.  Schweinburg  and  C.  Pollak 
{C*mtrnlbLj.  Ge»am.  Therap.^  March,  1887)  have  found  in  a  »erie«  of  apparently  very  careful 
experimentA  that  oold  hip-batbi  notably  increase  blood- prcsBO re  and  leaien  pnlse-ratef  while 
I  hip-bnthd  had  the  opf«o«ite  effect.  Naunyn  believes  that  better  results  are  obtained  from 
lie  UJM  of  onnstant  lolcewarm  batb!<i  thnti  from  the  employment  of  excessively  oold  baths.  In 
Tery  tevere  ca^ei,  marked  by  dicrotic  pulse  and  dinturbanoe  of  the  ietisorium,  the  bath  treat- 
metit,  accordiiiji  to  KaunyUt  should  he  oommenced  before  the  axillary  temperature  reaehes 
103^  F.,  and  frequently  a  warm  bath  may  in  such  case  he  given  between  two  oold  baths. 
Such  a  treatment  it  espeeially  indicated  when  there  U  marked  delirium^  tremor^  jubsultas 
teudinum,  or  jipreat  restleasne^ti ;  a  wurui  huth  in  the  evening  theo  «etdom  fidlt  to  prodaoe  somei 
GsvonblA  result. 
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Typhoid  fever. 
Typhoid  fever. 
All  after  thb  in  the  Ubie  are  Uken  froni 

Brandt's  artiele  in  tho  Dtuttchtt  Mtd, 

W^heuMchri/l,  1887. 


This  table  is  of  Buch  a  chai-acter  that  a  lengthy  difl<;ussion  of  it  would 
be  unnecessary  and  unprofitable.  The  failore  at  Yienna  ia^  by  the  up- 
holders of  the  in  el  hod,  very  juwtly  attrilnited  to  an  inefficient  earryiiig 
out,  while  the  apparent  high  laorluliiy  in  wome  other  inetances  is  due 
to  the  facts  that  the  reporteiis  included  none  but  the  most  serious 
caffes,  or  that  the  patients  were  soltliei*8  worn  out  by  the  hardfihipH 
and  toils  of  a  severe  campaign.  Moreover,  in  many  cases  the  cold- 
water  treatment  was  pi-obably  not  sufficiently  rigorous.  Dr.  Ernest 
Brandt  has  made  a  collection  of  nineteen  thousand  and  seveuteen  cases 
of  fever  in  which  the  antipyretic  treatment  was  carried  out  \vith  more 
or  less  care,  the  average  mortality  being  7.8  per  cent.  In  this  mass 
are  included  ty]>hoid  and  typhus  fever  with  all  forms  of  primary  and 
secondary  complications,  occurring  in  all  ages,  in  both  sexes,  jd  epi- 
demics and  in  isolated  casest  in  hospital  and  in  private  practice,  in  civil 
and  in  military  life,  during  war  and  diring  peace.  Brandt  very  forci- 
bly object-s  to  these  statistics  as  not  fairly  representing  the  i-esults  of  a 
stringent  antipyretic  treatment,  because  in  many  instances  the  treat- 
ment was  not  carried  out  with  rigor,  and  often  it  w^as  not  begun  before 
the  last  stages  of  the  disease.  He  has  made  a  second  series  of  sta- 
tistics, including  five  thousand  fiY%  hundred  and  seventy-three  cases,  in 
which  the  treatment  was  under  I  lie  direction  of  a  physician  who  had 
confidence  in  it:  the  mortality  is  3.9  per  cent.  These  statistics  arc 
upon  so  enormous  a  scale  that  if  it  be  possible  to  demonstrate  by  sta- 
tistical arguments  the  results  of  any  method  of  ti'eatment  whatever, 
it  must  be  considered  proved  that  the  cold-water  treatment  of  the 
continued  fevers  is  attended  with  a  remarkably  .^mall  percentage  of 
deaths. 

If  instead  of  studying  the  subject  in  these  miirred  statistics  the 
evidence  furnished  by  single  obser vim's  in  favorof  aijti]>yresis  bv  ru]<l  h^ 
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examined,  the  results  are  even  more  positive  *  It  is  stated  by  Wif 
nitz  (  Verhandl  des  Gongr.f,  Innere  Med,,  1886,  5}  that  id  the  French  and 
Austrian  arniies  the  aiitip}'Tetic  treatment  of  cold  has  not  been  employed, 
while  in  the  German  army  it  is  practised  more  or  less  siealously.  The 
mortality  in  the  French  army  averages  36.9  per  cent.^  in  the  Austrian 
27.4,  and  in  the  German  only  9.6,  That  this  decreased  mortality  is 
due  to  the  antipyresia  seems  to  be  established  by  the  fact  attirraed  by 
Brandt,  that  in  the  Second  German  Army  Corps,  in  which  the  treatment 
is  carried  out  more  thoroughly  and  Bystematically  than  in  the  other 
Cori>s,  the  mortality  is  less  than  lour  per  cent,,  and  that,  too,  in  the  face 
of  the  fact  that  in  the  same  hospitals,  from  1849  to  1856,  the  mortality 
was  twenty -six  per  cent.  Jiirgensen  states  that  irom  the  year  1850  to 
1861  there  had  been  treated  in  the  hospital  at  Ivlel,  according  to  the 
expectant  method,  three  hundred  and  thirty  t}'7>hoid  fever  pattent.s, 
with  a  mortality  of  15.4  per  cent. ;  while  from  1863  to  1866,  during 
which  period  the  antipyretic  method  was  employed,  in  one  hundi'ed  and 
sixty  cases  the  mortality  was  3.1  per  cent.  Professor  Liehermeister  ha^i 
employed  the  cold-water  treatment  on  a  larger  scale  than  has  any  other 
individual.  At  the  hospital  at  Basely  up  to  the  ye-ar  1865,  one  thousand 
seven  hundred  and  eighteen  eases  of  tj-phoid  fever  were  treated  upon 
the  expectant  plan,  with  a  mortality  of  27.3  per  cent.  In  1865,  Dr, 
Liebermeister  introduced  the  use  of  cold  bathing  in  a  timid,  uiefticient 
manner,  and  reduced  the  mortalityj  in  nine  hundred  and  eightj"-two 
patients  treated,  to  16.2  per  cent.  In  1866  he  began  the  vigorous 
regular  oiuploymcnt  of  the  method,  and  reduced  the  death-rate,  in  one 
thousand  one  hundred  and  twenty-one  patients  treated,  to  8,2  per  cent. 
Professor  Liehermeister  himself  criticises  very  closely,  in  Ziemssen's 
"  Encyclopaedia  of  Medicine,"  these  statistics,  and  raines  the  mortality, 
by  excluding  triliiDg  cases,  to  fi*om  ten  to  eleven  per  cent, ;  but,  after  the 
antip>Tctic  treatment  has  been  even  unjustly  dealt  with,  the  statistiGfl^| 
still  show  that  the  mortality  under  the  cold-water  treatment  is  not  half 
what  it  formerly  was.  Further,  a  certain  jimportion  of  cases  are  always 
admitted  to  the  hospital  moribund,  too  late  for  any  human  agency  to  be 
of  avail :  these  cases,  of  course,  maintain  the  same  proportion  under  any 
treatment ;  they  really  constitute  a  large  part  of  the  deaths  seen  in  the 
cold-water  treatment,  so  that  if  they  were  eliminated  from  both  sides 
the  death-rate  **  undur  the  antipjT^tic  plan  wnuld  be  but  a  small  fraction^™ 
of  what  it  would  be  under  the  other/*  ^M 

In  hospital  practice  the  patients  are  very  rarely  received  upon  the 
first  day  of  the  attack,  and  very  frerjuently  do  not  enter  the  warda^_ 


*  M.  Fniiis  Gl^Diird  nffiritiH  iGla**joic  Mtd,  Jourti,^  1874)  th&t  there  h&Te  been  from  «ix 
thouiftnd  to  eight  thoumind  oases  of  typhoid  fever  treatefl  by  th«*  u»e  of  oold  ui  An^triiL,  Pru^ 
■lA,  and  Eaiiflia,  with  urn  avcmge  raortality  of  from  4.5  to  7.6  per  oent,, — ^the  prertou«  mortsJtty 
under  the  old  expectant  method  hiLving  varied  from  eighteen  to  twenty-flre  per  cent*  If 
thene  figures  be  flarr«ot.,  Uiey  are  deaisive.  Where  M.  Gl^^nard  geti  them  from,  bowevvr,  I  do 
not  know. 
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until  the  third  week,  so  that  the  statistics,  as  already  intimated,  favor- 
able an  ihcy  are  to  the  new  treatment,  express  only  a  portion  of  the 
triJlli-  If  the  good  effiHted  ho  bo  great  when  the  remedy  is  often  not 
applied  until  the  second  or  third  week,  much  more  is  to  be  expected 
when  it  ie  employed  faithfully  from  the  moment  the  temperature  be^ 
eomee  elevated. 

All  those  physicians  who  advocate  the  uae  of  cold  baths  in  typhoid 
and  typhus  fevers  appear  to  be  agreed  that,  although  the  mortality  is 
very  much  reduced,  the  duration  of  the  disease  is  shortened  only  in  so 
t*ar  as  complications  are  avoided.  As,  however,  the  patient  is  left  by 
the  discaftie  much  stronger  than  he  is  when  the  expectant  method  of 
treatment  is  pursued,  convaleflcence  is  much  mai*e  rapid  than  under  the 
old  plans.  By  the  antipyretic  treatment  the  intense  prt^sti'ation,  deli- 
rium^ stupor,  carphologia,  involuntary  passages,  and  other  maiiifesta- 
tions  of  the  typhoid  state  are  greatly  lessened.  The  relief  afforded  is 
eo  evident  to  both  patient  and  attendant*^  that  they  usually,  after  one 
trial,  acquiesce  in  the  regular  employment  of  the  cold  baths,  although 
to  the  one  the  sensations  ai-e  at  first  very  disagreeable,  and  for  the 
ether  the  labor  and  attention  required  are  very  much  increased.  The 
antipvretic  use  of  cold  in  typhoid  fever  has  not,  however,  been  free 
from  determined  opposition  (see  discussions  in  Le  Frotjre^  Med,^  1877 ; 
also  Bull.  Therap.^  xci.),  and  the  assertions  in  it«  favor  are  some  of  them 
evident  exaggerations.  I  am,  however,  thoroughly  convinced  by  my 
uwn  experience,  as  well  an  by  the  great  ma^s  of  recorded  evidence,  that 
the  treatment  of  typhus  and  tj^hoid  fever  by  cold  is  of  the  utmost 
Talue,  and  I  believe  that  the  cold  bath  is  much  safer  and  more  efficient 
than  are  antipi/retic  drugs.  Tn  America  the  method  has  met  with  com- 
pamtively  little  favor,  chiefly  because  of  the  labor  it  involves  and  of 
the  prejudice  of  the  laity.  I  have  no  doubt  that  very  man^^  persons 
have  died  in  the  United  States  of  typhoid  fever  whose  lives  would 
have  betsn  saved  if  the  American  medical  profession  had  risen  above 
the  opposition  tif  the  laity  and  above  its  own  prejudice. 

A  very  practical  question,  but  one  which  we  are  as  yet  scarcely  in  a 
po«ition  to  answer  fully,  is.  What  are  the  eontra-indications  to  the  use 
of  cold  in  fever?  According  to  our  old  ways  of  thinking,  bronchiti??* 
and  pneti mania  would  especially  seem  to  be  in  the  way.  The  serious 
long-affections  of  low  fevers  are,  however,  largely  dependent  upon  the 
general  adjoiamia,  and  this  adynamia  is,  in  turn,  largely  the  result  of  the 
excoeeive  temperature.  Accordingly,  the  German  investigatom  have 
not  found  the  baths  to  do  harm  in  the  pneumonias  of  exanthemata. 
Liobcrmeister,  who  has  had  more  experience  than  any  other  obsei^ver, 
lye   that  "pneumonia,  hypostatic  congestion,  and  the  like,  offer  no 

son  for  suspending  the  baths :  the  hypostatic  troubles  sometimes 
disappear  under  their  use/'  T  have  carried  one  or  two  cases,  in  which 
the  hmg-symptoms  were  very  severe  throughout,  to  a  successful  t^sue. 
omploying  cold  freely,  and  was  unable  to  perceive  any  evil  effect  upon 
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the  liiDge.     Prof-  Raynaad,  aa  the  result  of  hie  experience,  aftirnie  em- 
phatieally  that   neither  pubtionic   nor  intestinal  complications  should 
interfere  with  the  use  of  the  cold   bath  {Buft  Tkerap.^  xci.).     On  the  ^ 
other  handy   Proust  reports   {Ibid.^   xoii.)   two   eases  in   which    fatal  ^| 
pneumonia  of  the  ordinary  type,  not  the  hypostatic  pneumonia  of  ^^ 
advanced    fever,   wair*   apparently   produced   by   cold  baths.     Dr,  Alix 
also  reports  two  deaths  Irom  pneumonia  in  three  cases  in  which  he 
tried  the  baths.     My  own  feeling  is  that  severe  bronchitic  or  pneu- 
monic symptoms  occurring  in   the  begin Jiing  of  typhoid   fever  should 
make  us  very  cautious  in  using  the  antipyretic  method,  but  that  wheu  B 
they  oecur  late  in  the  fever,  and  are  due  rather  to  hj'T^ostasis  than  to  ^ 
inflammation,  they  are  not  contra-tndieations  to  the  us©  of  the  bath. 
Professor  Licbermeister  atlirms  tiiat  perforation  of  or  hemorrhage  from 
the  bowels  is  a  oontra-indication  to  the  use  of  cold  in  fever^  because 
cold  has  a  tendency  to  produce  determination  of  blood  to  the  internal 
organs.     The  experience  of  Wuuderlieh  {Schjnidfs  Jahrhucher,  Bd,  clvL 
p.  101)  is,  however,  very  murh  oppocsed  to  this  idea  of  Liebermoister  sJ 
lie  treated  sixteen  cases  of  severe  intestinal  hemorrhage  with  cold  baths, 
■with  but  two  deaths, ^neither  of   which  resulted    directly  from   the^g 
liemorrhage,  one  being  from  intestinal  perforation  and  one  from  severe ^^^ 
pneumonia.     This  mortality  is  certainly  a  very  small  one,  for  when 
cold  water  was  not  employed,  out  of  thirty-two  cases  Grieainger  had 
ten  deaths ;  out  of  twenty-one  Jenner  lost  seven  ;  out  of  fourteen  Gietl 
lost  six;  and  Jaecoud  had  six  deaths  in  six  eases  (Pathalogie  Interne,  t.^^ 
ii.  p.  758).     Bauer,  however  (Schmidfs  Jahrhucher^  Bd.  clvi.  p.  101),  ia^^ 
in  agreement  with  Lieberraeister  in  believing  that  the  baths  should 
be  discontinued  during  intestinal  hemorrhage.     Yet  their  views  seem  to 
be  based  upon  preconceived  theory  rather  than  upon  actual  trial.    ThuSj  ^ 
Liebermeister  says,  ^*  I  have  thus  far  ordered  the  haths  entirely  diseon-  H 
tinued  as  soon  as  even  slight  hemorrhage  from  the  bowels  occurred.** 
The  proportion  of  cases  in  which  intestinal  hemorrhage  occurs  does 
not  seem  to  be  increased  by  the  cold-water  treatment  <  at  least  Gols-J 
dammer  (Berlin.  Klin,  Woch.,  1877,  p.  98)  affirms  that  under  the  older 
methods  thirteen  thousand  five  hundred  and  sixty-three  cases  gave  five 
hundred  and  thirty  of  intestinal  hemorrhage,  while  five  thousand  six 
hundi'ed  and  thirty -six  cases  of  cold-water  treatment  yielded  two  hun- 
dred and  forty  of  intestinal  hemorrhage,  the  percentage  being  in  the 
two  cases  respectively  3,9  and  4.2.     Menstruation  is  not  looked  upon 
as  a  contra-indicalion.     Brandt  appears  to  consider  a  eontm-indieation 
to  the  use  of  the  cold  bath  in  typhus  fever  a  myth,  and  the  drift  of 
testimony  is  such  that  no  local  internal  disease  ought  in  the  present! 
Btate  of  our  knowlcdfjo  to  be  fronsidered  as  absolutely  contra-indieatingj 
the  us©  of  cold  baths  when  the  temperature  is  high  in  typhus  or  typhoidj 

It  is  otherwise  when  there  is  a  general  tendency  t^  collapse^ — when 
the  heart  id  so  weak  that  local  stases  of  blood  occur  in  almost  all  the 
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UleQpQ&l  organs.  Under  tlioho  eircumstancee  the  ciiTulalion  has  not 
iitfllcieDt  power  thoroughly  t^»  efi^ualize  animal  heat,  so  that  it  is  said 
to  be  entirely  posaible  to  cool  the  exterior  of  the  body  several  degrees 
without  raatenally  afteeting  the  temperature  of  the  interior.  One  of 
the  severe  a<jcidentt*  which  it  m  afflrmod  has  very  rarely  followed  the 
uae  of  the  cold  bath  in  p%T^xia  is  a  aaddeo  eolkpso ;  and  clinieal  expe- 
rieoce  seems  to  indicate  that  when  eolJapso  is  already  existent  the  cold 
bath  should  not  be  adnLinistei*ed. 

In  no  disease  attended  with  a  long-con tinned  pyi-^xia  has  the  cold- 
water  treatment  been  employed  upon  so  grand  a  scale  as  in  typhus  and 
typhoid  fevers ;  but  the  resultw  there  obtained  are  sufficient  to  indicate 
\iA  osefulness  in  allied  diseases.  Of  all  the  exanthemata,  none  is  more 
constantly  attended  with  excessive  temperature  than  is  scarlet  fever. 
In  this  disorder  the  testimony  to  the  value  of  cold  is  very  strong. 
Going  back  to  Cun-ie,  who  really  fii'st  systematized  the  abstraction  of 
heat  in  fever^  we  find  that  he  habitually  pnictised  in  the  most  heroic 
raanner  cold  affusions  in  the  treatment  of  scarlet  fever,  and  claimed  the 
^gre^test  success  for  the  measure.  8inco  his  day  the  i*emedy  has  been 
•Employed  with  asserted  good  results  by  various  observers,  among  whom 
may  be  mentioned  Gerard,  Bruere,  Giannini,  Ai^mstrong,  Laycock,  Kil- 
liet  and  Barthey,  Ti'ousseau,  and  Hi  mm  Coi-son  of  Pennsylvania.  The 
evidence  is,  unfortunately,  too  much  generalized  to  allow  of  ita  being 
pat  in  a  statistical  form,  but  for  an  extended  resume  of  it  the  reader 
is  referred  to  the  excellent  article  in  Meigs  and  Pepper's  work  on  the 
diseases  of  children.  In  almost  all  of  these  cases  the  cold  was  applied 
in  the  form  of  alTusions,  a  method  which  is  certainly  far  more  terrifying 
to  the  child,  and  probably  less  efficient^  than  the  cold  bath.  Recently, 
Dr.  G.  Mayer  (Jahr buck  fur  Kinder kr an kheiteriy  vih  4)  has  been  placing 
the  child  in  a  bath  of  from  93°  F.  to  73°  F.  (according  to  the  intensity  of 
the  fever)  for  ten  minutes,  whenever  the  tompemture  rises  above  102°  F. 
He  affirms  that  the  effect  was  most  beneficial,  and  that  the  reduction  of 
temperature  usually  lasted  for  several  hours.  In  diphtheria^  cold  bathing 
has  been  used  to  some  extent,  with  seemingly  good  results.  In  both 
this  affection  and  in  anginose  scarlatina  it  is  of  the  utmost  importance 
to  combine  the  cold  bathing  with  the  local  application  of  the  ice-bag  or 
ic«-pouUice  to  the  throat.  During  the  summer  months  serous  diarrhtea 
(cholera  infantum)^  in  some  of  its  forms,  annually  destroys  large  num- 
bers of  children  in  this  country.  In  most  of  these  cases  the  bodily 
temperature  is,  first  or  last,  much  elevated,  and  the  dian*hoea  is  pi'o- 

aced  and  maintained   by  the  beat,  as  originally  pointed  out  by  Dr. 

Dmegys  {Philada,  Med,  Times,  v»  665 ;  Amer.  Journ.  Med,  Set.,  Oct. 
1876).  All  the  ordinary  methods  of  drug-administration  frequently  fail, 
or,  at  most,  succeed  only  in  keeping  the  child  alive  until  the  heat  of  the 
woaiher  subBides,  Under  these  circumstances  antipj-retic  treatment 
acta  in  a  magical  manner.  I  have  always  found  simple  bathing  in 
water  of  about  75"^,  at  intei-v^alH  of  from  three  to  six  hours^  s\iftie\ei\l, 
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but  m  some  caaes  th<3  pkrv  i^icomm ended  by  Dr.  Como^a  may  be  re- 
quired, — nameiy,  by  cold  affusions  while  the  child  is  sitting  in  a  cold 
bath.  The  effect  is  usually  immediate,  quiet  and  sleep  at  once  replacing  ^m 
Uie  wakeful  I'estlessneBS  so  distressing  to  mother  and  child.  There  may  fl 
be  a  few  instances  of  suddeti  collapse  with  low  temperature  from  ex- 
haustion by  the  serous  discharges,  but  usually  cases  in  which  the  disease 
is  said  to  ''go  to  the  head"  are  those  in  which  the  tempemture  risec 
80  high  as  to  produce  brain -symptoms :  under  these  circumstances  the 
vigorous  use  of  external  cold  is  imperatively  demanded. 

It  is  in  the  highest  degree  probable  that  systematic  cold  bathing  will 
be  found  sei'\"iceable  in  all  blood-poisonings  with  high  temperature,  such 
as  smalipox,  erysipelas,  pyamiia,  etc.  j  but  as  yet  we  have  no  clinical 
evidence  of  moment  upon  the   matter.    The   high  temperature  that 
prevails  in  sthenic  pneumonia  and  certain  other  inflammatory  diseases 
would  appear  to  indicate  the  abstraction  of  heat ;  but  how  far  the  local 
diseaso  will  be  advantageously  or  disadvantageousiy  affected  in  thesa^| 
cases  is  as  yet  an  open  question.     Br.  G.  Mayer  {Schmidt's  Jakrlh^  Bd» 
cxlix.  p.  347)  is  stated  to  have  found  that  defervescence  is  materially 
hastened,  both  in  men  and  in  children,  by  cold  bathing.     I)r.  Kissler  l 
(  Virchaws  Arckiv^  Bd>  xciv.  p.  490)  had  in  one  epidemic  a  mortahty  of  I 
17.4  per  cent,  in  twenty-three  cases  treated  with  the  cold  bath,  and  of  | 
571  per  cent,  in  twenty-one  cases  treated  otherwise;  and  Liebermeister  j 
states  that  whilst  in  six  hundred  and  ninety-two  cases  of  pneumonia' 
ti-eated  in  the  hospital  of  Basel  in  various  ways  the  mortality  was  25,3 
per  cent.,  in  two  hundred  and  thirty  cases  treated  in  the  same  hospital 
by  the  thorough  antipyretic  methud  the  mortality  was  only  16.5  per  j 
cent.     Liebermeister  has  also  enipioyed  the  method  in  catan*hal  pneu^fl 
monia,  puerperal  fever^  cerabro-spinal  meningitis,  acute  rheumatism,  ery- 
sipelas, smallpox,  and  quinsy,  and  affirms  that  he  knows  of  no  case  with 
acute  febrile  symptoms  in  which,  if  the  rise  of  the  temperature  werof^f 
considerable,  or  lasted  too  long,  he  should  consider  heat-abs  tract  ion  un- 
suitable treatment.     In  dysentery^  Br,  B.  Wenzell  {The  Doctor,  1874) 
strongly  advises  the  use  of  large  enemata  of  ice-water,  which  by  their l 
local  action  relieve  very  greatly  the  pain  and  tenesmus  and  at  the  same  j 
time  have  a  decided  effect  upon  the  pyrexia. 

In  carrying  out  the  antipyretic  treatment  of  fever  certain  geneni! 
considerations  should  never  be  forgotten.     It  appears  to  be  impossible 
to  give  a  fever  patient  cold  unless  the  temperature  of  the  body  be 
i^educed  t*>  near  the  norm.     In  many  instances  the  fall  of  tempei"atm*e 
continues  after  the  patient  has  been  taken  out  of  the  bath:  hence  the^^ 
bath  should  not  be  too  prolonged.     I  have  been  accustomed  to  believii'fl 
that   the  good  achieved  by  the  bath  was  simply  the   result  of  with- 
drawal of  the  heating,  and  have  therefore  employed  it  only  when  the 
excessive  bodily  temperature  threatened  injury,  and  have  considered/^^ 
the  danger-point  to  be  a  mouth4emperature  of  103°  F.     Some  of  the 
Germans,  however,  employ  the  bath  whenever  the  tempemture  reachea 
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102^  F.  in  the  axilla.  As  it  is  possible  to  cool  the  axilla  without  cooling 
the  interior  of  the  body,  all  temperatures  should  be  taken  in  the  mouth 
or  the  rectum.  Again,  no  bath  or  other  application  does  good  unless  it 
removes  the  heat,  but  the  cold  should  never  be  applied  more  severely 
than  necessary.  I  have  used  cold  spongings,  cold  packings,  and  the 
various  baths,  and  have  found  that  when  a  portable  bath-tub  can  be 
brought  to  the  bedside  of  the  patient  and  readily  filled  and  emptied^  its 
use  is  accompanied  with  less  fatigue  and  disturbance  than  any  othci 
efficient  means  of  employing  cold.  The  patient,  wrapped  in  a  sheet,  is 
to  be  lifted  by  two  attendants  into  the  bath,  and  then  made  comfortable 
with  pillows,  etc.  Unless  the  pyrexia  is  very  severe,  the  bath  should 
be  at  a  temperature  of  90°  P.  and  cooled  down  pro  re  nata.  When  no 
portable  bath-tub  is  at  hand,  sufficient  antipyresis  may  be  had  by  lift- 
ing the  patient,  wrapped  in  a  sheet,  upon  a  cot  covered  with  a  rubber 
blanket,  and  sousing  rather  than  sponging  him  with  cold  water  fh>m  a 
large  carriage-sponge.  If  the  sacking-bottom  or  the  canvas  of  the  cot 
be  so  loose  as  to  sag  down  several  inches,  and  the  rubber  blanket  be 
turned  up  at  the  bottom  and  top  over  a  wide  board  nailed  across  the 
top  and  bottom,  the  patient  during  the  sponging  lies  in  a  big  pool  of 
water,  and  all  the  effect  of  the  cold  bath  is  obtained  by  removing  with 
a  carriage-sponge  this  water  as  fast  as  heated,  and  sousing  fVesh  cold 
water  (ice-water  if  necessary)  freely  over  the  upper  part  of  the  patient. 
Under  no  circumstances  should  the  patient  be  aUowed  to  help  himself 
at  all  during  the  various  movements.  When  the  extremities  seem 
especially  affected  by  the  bath,  they  should  be  rubbed  so  as  to  maintain 
their  circulation.  I  have  frequently  applied  hot-water  bottles  to  the 
feet  while  the  body  was  being  bathed,  with  good  effect. 


CHAPTER  IV. 

ELECTHICITY* 

General  Considerations.— Electrieitj  is  a  force  which  m  develop 
in  variouB  wavei,  but  which  h  e^i^entiMy  the  same  entity  under  all  cir- 
Pjq  ^  cumstanees.     When  it  is  obtained  by  rubbing   two 

eur faces  together,  it  is  known  as  fnctional  electricity; 
when  it  is  obtained  by  the  union  of  two  dissimilar 
metals,  it  is  called  galvanism.  Friciional  electricity 
ia  almost  never  used  in  medical  practice,  and  I  shall 
say  nothing  more  about  it  in  this  book. 

There  are  a  large  number  of  ditlerent  patterns  or 
aiTangements  of  the  elements  which  generate  gal- 
vanism, but  the  ideal  or  t^^jical  cell  may  be  said  to 
be  foi*med  of  two  dissimilar  metals  immersed  in  some 
coiTosive  liquj*l  and  connected  with  each  other  by  a 
piece  of  wire  externally.  Under  these  circumstances 
the  current  starts  from  the  oietal  moat  easily  cor- 
roded, ptissing  through  the  liquid  to  that  less  easily  acted  upon,  and 
from  this  over  the  external  wire  to  the  starting-point.  The  external 
end  of  the  Icast-easily  corroded  plate  is  thoi-efor©  always  giving  off 
electricity,  and  is  known  as  the  -f  ^^  positive  pole,  whUe  the  corre- 
spending  end  of  the  other  plate  is  constantly  receiving  electricity,  and 
is  spoken  of  as  the  —  or  negative  pole.  When  wires  are  attached  to 
these  plates  they  become,  as  it  were,  prolongations  of  the  plates,  and 
their  ends  constitute  the  poles.  Thus,  in  the  diagram,  C  =  copper, 
Z  =  zitic,  P  and  iV  ^=  poles,  and  the  arrows  show  the  direction  of  the 
current.  The  positive  pole  is  called  the  anode  {avd,  upwards,  and  6d6^, 
a  way)  ;  the  net^ative,  the  cathode  (jEarot,  downwards,  and  6M<;), 

As  the  electric  current  does  not  primarily  exist,  it  is  evident  that  in 
the  typical  or  ideal  galvanic  cell  there  must  be  something  which  sets 
it  in  motion.  This  force  is  the  so-called  electro-motor  force,  and  has 
been  determined  by  physicists  to  be  a  definite  quantity  for  the  same 
eombiaation  of  metals  at  the  one  temperature*  This  force  is  gener- 
ated at  the  point  of  contact  of  the  metals,  in  obedience  to  the  law 
diHCOvercd  by  Volta,  that  when  two  metals  are  in  contact  with  each 
othi*^  a  disturbance  of  the  electrical  conditions  of  those  metals  occurs. 
The  amount  and  energy  of  this  disturbance  vary  according  to  the 
nature  of  the  metals,  and  experiments  have  shown  that  all  metals  have 
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definite  eleclro-inotor  powers  or  j)ruportie»^  and  thai  they  eao  readily 
be  arranged  in  a  regular  iseritjs.  A  btiuJy  of  thh  series  is  not  neceeeary 
to  an  understandiiig  of  eleetro-therapoutics,  and  the  reader  dosiruus  of 
knowledge  upon  this  etipecial  point  is  rofon-cd  to  works  on  physics. 
It  must  be  borne  in  mind  that  the  electro-motor  force  is  constant,  so 
that  in  any  given  conibi nation  of  metals  in  a  galvanic  cell  the  electro- 
motor force  it*  always  the  sanie,  whether  the  plates  of  the  metal  be  large 
or  small,  whether  the  solution  be  an  acid,  a  saline,  or  pure  water.  The 
strength  of  the  enrront  is  not,  however,  decided  entirely  by  the  electro* 
motor  foi"ce  of  the  eel  J.  Eveiy  known  substunee  refusers  more  or  less 
imperiously  to  allow  the  passage  of  electricity.  Tho  boat  conductors 
oppose  a  really  veiy  great  resistance.  Now,  it  is  evident  that  this 
refiistanee  is  opposed  to  the  electro-motor  force,  and  that  if  it  be  greater 
than  the  latter  it  will  altogether  prevent  the  passage  of  any  current. 
The  strength  of  the  cuiTont,  then,  depends  upon  the  relation  between 
the  resistance  and  the  electro-motor  force  ;  and  we  have  the  celebrated 
law  of  Ohm,  which  may  be  expressed  by  the  formula  c  (current^trmgtk) 

e  (eiectro-motor  force)     ^,  .    ,  .  ,        ,  ,     . 

=^ r  (resistance) ^^  experiment  has  shown  io  be  impera- 

tive,  no  increase  or  diminution  of  the  size  of  the  plates,  no  change  in 
the  character  of  the  solution,  afteeling  it. 

The  resistance  to  the  current  in  a  gjxlvanic  combination  is  a  double 
one;  inside  of  the  cell  tbe  fluid  between  the  plates  opposes  tho  passage 
of  the  electricity,  and  outside  of  the  cell  the  conductor  which  completes 
tiie  circuit  also  otfei"s  a  resistance.  Tho  reason  a  battery  almost  ceases 
t-o  yield  »  current  when  water  is  substituted  for  the  acid  usually  em- 
ployed is  not  a  pui^dy  chemical  one,  but  sitiiply  because  water  is  an 
almost  completes  non-conductor,  and  offei-n  triumphant  resistance  to  the 
current^  while  the  acid  conducts  and  readily  allows  the  current  to  pass. 
The  entire  resistance  (r)  is  then  made  up  of  two  factoi-s  :  tho  internal 
reeiBtance  .  tV),  and  the  external  resistance  {er).    The  formula  of  Ohm 

Tuav  therefore  be  read  c  =^  — -^ 

ir  -f-  er 

Ab  already  stated,  when  the  plates  of  a  cell  are  increased  in  size  the 
electro-motor  force  is  not  increased,  but  as  the  surfaces  of  the  plates  ai-e 
increased  the  diameter  of  tho  conductor — i.e.,  the  mass  of  tluitls  between 
the  plates — is  increased  ;  and  consequently,  as  the  resistance  in  a  con- 
ductor is  inversely  as  the  size  of  hs  cross-section,  tho  strength  of  the 
current  is  inci-eased.     To  make  this  a  little  clearer,  suppose  ir  in  a 

e 


t'ortain  cell  equal  10,  then  c  i= 


be  douldcd  io  size,  c  ^ 


10  -f  er 


^  +  er 

flaiag  of  the  internal  resistance 
diBtance  between  the  plates  of 


if  uuw  the  plates  of  the  cell 


A  similar  result — i.e.,  less- 


b  -\-  er 

— can   be  achieved  by  shortening  the 
the  cell, — i.e..  the  length  of  the  con- 
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due  tor, — or  by  \n   nny   way  making   the   iiitervoning  liquid  a  better 
L'.on(lu€tt>r. 

The  chatigc  in  =itreogtli  of  a  cmTont  by  the  iiiLTease  of  the  size  of 
the  plates  of  the  cells  can  readily  bo  expressed  by  the  Ibrmula  of  Ohm, 
If  the  Iettei'8  ^iguify  as  befoi'e,  and  the  iBternal  resistance  be  dimiui&hed 

1/  times  by  ijicnjasing  the  size  of  the  plate  y  times,  instead  of  c  ^ 
c  will  =  — 1- 


ir 


+  er 


ir  +  er 
If^  instead  of  a  single  cell,  a  number  of  cells  are 
arranged  in  such  a  way  that  the  copper  of  one  is  con- 
nected with  the  zinc  of  the  next,  the  electi^-motor 


force  of  the  combination  is  equal  to  Iho  sutii  of  the  electm-motor  forcea 
of  the  cell :  thus,  if  t*  =^  the  electro-motor  fbrc^e  of  the  single  cell,  and 
^  ==  the  number  of  celis^  the  electro -motor  force  of  the  battery  willj 
be  ye.     It  is  ]>Uiin  that  the  internal  resistance  of  the  batt«ry  is  also^ 

increased  w  times,  so  that  the  formula  of  Ohm  will  stand  c-=  —r-^ —    . 

ytr  +  er 

Of  course,  the  strength  of  a  current  is  greatly  affected  by  the  ex*! 

ternal  resistance.     In  very  many  instances  the  external  resistance  iil 

enormous.     Suppose,  then,  this  external  resistance  in  a  given  case  be 

1000   times    the    internal   I'esistance,   tlie    Ibrmula  of  Ohm  will   read, 

€  = ~ -.     It  is  evident  that  under  these  circumstances  ir,  the* 

ir  +  1000  tr 

internal  resistance,  becomes  very  tnsignifieiint,  and  that  very  little  is 
gained  by  increasing  the  size  of  the  plates, — i.e.,  by  diminLshing  the 
internal  I'esistance:  for  if  the  plates  were  increased  fivefold,  the  in- 
crease of  the  strength  of  the  current  would  only  be  the  difference 
e 


between 


,d 


'f  _{_  1000  ir 
I) 


if  +  1000  ir 


a   difterence  which    is  vor 


slight.     On  the  other  hand,  when  the  external  i*esistanee  is  very  greai 
everything  is  gained  by  increasing  the  number  of  cells, — ^^,,  increasin, 

power;  for  — ^    gives  a  very  different 


the  electro-motor 
suit  from 


5  ir  +  1000  ir 

,     men,  therefore,  the  external  remstance  is  mam 

tV  _|_  1000  tr  T         .      t  J 

times  greater  thdn  the  intt'rnal,  practicaUy  nothing  is  gained  by  increasing 
the  aize  of  the  plates,  everything  by  increasing  the  number  of  the  elements. 

The  convei'se  of  the  above  reasoning  also  holds.     If  the  external 
resistance  be  veiy  slight,  the  infernal  rises  in  importance.     Thus,  sup- 


pose er  = 


ir 
1000  * 


Then  the  formula  would  be  c  = 


ir  -f 


tr 
1000 


In  thia 


case  a  great  deal  is  gained  by  increasing  the  size  of  the  plates,  for 


n 


tr       tr 
5  "^  1000 


gives  a  very  different  rchult  from 


'r  + 


ir 
1000 


ttie  plateSi  ior       i 
In  such  a  eaao, 
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by  quintupling  the  size  of  the  plates  the  strength  of  the  current  is 
practically  increased  fivefold.  On  the  other  hand,  it  is  plain  that  when 
the  external  resistance  is  slight  the  gain  by  increasing  the  number  of 
cells  is  a  slight  one,  for  the  internal  resistance  is  increased  as  many 
times  as  the  electro-motor  force.     Thus,  if  five  cells  are  used,  the 

formula  will  be  c  = ,  which  will,  of  course,  give  practically 

the  same  result  as —, — . 

The  law,  then,  may  be  stated  to  be  that  when  the  external  resistance 
i&  very  slight,  increasing  the  number  of  the  elements  has  no  practical  effect 
upon  the  strength  of  the  current,  while  an  increase  of  the  size  of  the  elements 
has  the  greatest  effect. 

When  there  is  no  very  great  disproportion  between  the  internal  and  the 
external  resistance,  it  is  evident  that  the  strength  of  the  current  may  be  in- 
creased by  increasing  either  the  size  or  the  number  of  the  elements.    Thus, 

if  gr  =  ir,  c  =  — - —  =  — - — ;  and  increasing  the  size  of  the  plates 
ir  +  er       ir  +  ir  ^  ^ 

fourfold  will  give  the  formula  c  = ;    or  increasing  the  num- 

4  e 
ber  of  the  elements  to  four  will  yield  the  formula  c  = •     Per- 

•^  4  ir  +  ir 

haps  the  result  will  be  clearer  if  figures  be  used.     Suppose  e  =  100, 

ir  =  10,  and  er  =  10.    Then  the  first  formula  will  be  c  =  ,^^^^,^  =  5 ; 

10  +  10 

the  second,  c  =  ttt^^  =  8 ;  the  third,  c  =  ^^'^^^.^  =  8.      When, 
12+10  40  +  10 

4 
therefore,  the  external  and  the  internal  resistance  are  equally  balanced,  the 
strength  of  the  current  is  equally  increased  by  increasing  either  the  number 
or  the  size  of  the  plates. 

The  application  of  the  foregoing  principles  to  electro-therapeutics  is 
a  very  simple  one.  In  the  ordinary  applications  of  electricity  to  the 
body,  the  resistance  of  the  tissues  is  very  many  times  greater  than  the 
internal  resistance  of  any  battery,  and  consequently  the  latter  may  be 
totally  disregarded.    Hence  for  ordinary  purposes  the  formula  stands 

c  =  — ,  and  power  can  be  gained  only  by  increasing  e, — ^that  is,  by 

augmenting  the  number  of  cells. 

When,  however,  it  is  desired  to  act  upon  the  blood  in  an  aneu- 
rismal  sac,  the  needles  are  brought  close  to  each  other ;  and,  moreover, 
the  blood  is  a  comparatively  good  conductor  of  electricity.  Hence  in 
such  cases  the  external  resistance  is  so  much  reduced  that  the  internal 
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becomes  of  such  importance  that  it  should  not  be  overlooked.  It  fol- 
lows, therefore,  that  when  an  aneurism  is  to  be  acted  upon  the  plates 
should  be  increased  in  eize,  while  at  the  same  time  a  number  of  cells 
should  be  used. 

In  the  80-Cf*llod  '^galvano-cautery"  the  current  ia  not  passed  through 
the  body  at  all^  but  through  a  wire,  which  is  thus  kept  at  a  white  heat. 
In  this  ca&e  the  external  resistance  is  vastly  less  than  when  human 
tissues  form  a  part  of  the  circuit.  Hence  it  becomes  a  matter  of  im- 
portance to  reduce  to  as  great  a  degree  as  possible  the  internal  resist- 
ance, and  the  elements  or  plates  should  be  very  large  and  should  he 
placed  very  close  to  one  another  in  the  cells.  The  external  resistance 
is  not^  however^  so  slight  that  it  can  be  entirely  overlooked^  and  hence 
a  number  of  cells  are  combined  with  one  another,  so  as  to  give  sufficient 
electro* motor  force. 

In  writing  or  speaking  about  the  use  of  electricity  in  medicine,  it  is 
a  matter  of  great  importance  to  avoid  the  use  of  the  old  terms  quantity 
and  intemity^  which,  to  use  the  language  of  one  of  the  most  eminent  of 
living  writei's  on  galvanism,  **are  remnants  of  an  erroneous  theory/' 
The  amount  of  mystification  which  has  been  produced  by  talk  con- 
cerning the  therapeutic  eflfects  of  currents  of  large  quantity  with  low 
intensity  as  contrasted  with  those  of  currents  of  high  intensity  and 
low  quantity  is  equalled  only  by  the  amount  of  nonsense  which  has 
been  written.  Currents  of  galvanism  hav^e  really  only  one  attribute, 
— i.e.,  current-strength, — and  that  is  in  strict  accordance  with  the  law 
of  Ohm. 

1£  e  =  -  it  is  evident  that,  in  order  to  have  a  unit  by  which  there  can 

be  a  measurement  of  an  electric  current^  it  is  necessary  tci  have  a  unit 
of  resistance  and  a  unit  of  electro-motor  force.  The  unit  which  has  been 
finally  settled  upon  by  electricians  as  the  measure  of  electro-motor  force 
is  known  as  a  volt.  It  is  equivalent  to  10*  (10  raised  to  its  eighth  power) 
absolute  French  units  of  force.*  The  unit  of  resistance  is  termed  an  ohm^ 
and  equals  10*  absolute  French  units.     Substituting  these  units  for  their 

e   .  ^       I  voH 


i 


representative  letters  in  the  formula  t^  =:=  -,  we  get  c 


In  this 


1  ohm 

way  the  UBit  of  current-strength  is  obtained,  and  is  known  as  an  ampere. 
This  unit  is,  however,  entirely  too  large  for  practical  purposes.  It  is 
therefore  generally  substituted  by  the  so-called  milliampere,  which  is 

the  one-thousandth  part  of  an  ampdre,  or  — — -i— — .  The  term  ml- 
vanometer  has  long  been  uj^d  in  electricity  as  the  name  of  an  instrument 


*  All  forces  are  eon  vert  iblo  into  one  another,  And  bonce  it  b  possible  to  refer  the  unit 
which  Ib  emptojed  in  measuring  e!ectri(?ity,  hent,  or  other  force  to  what  !«  knonn  a^;  the 
ilJ>iotutQ  unit  of  force.  The  absoluto  unit  of  fortio  ia  alwaya  meehanioaU  and  has  in  the  pn^t 
raned  in  dtlTerenl  eoumtriea.  At  present,  huwuver,  8<!iienti«its  almost  univer^alljr  adopt  the 
French  unit^  which  'a  a  representatioQ  of  tbo  amoant  of  force  required  to  raise  one  gramme 
thruugh  one  oentimetre  of  distance  in  one  ffMxmd. 
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which  shown  the  existence  of  an  cleelro-ciiiTcnt.  An  absolute  galva- 
aometer  ib  one  which  reveals  not  only  the  current,  but  also  the  amount 
of  electricity  that  is  passing.  As  good  absolute  galvanometers  are  now 
manufactured  which  measure  the  current  in  inilliamperea,  it  would  seem 
at  firat  to  bo  a  very  easy  matter,  in  testing  the  excitability  of  iicn^ea 
or  in  reporting  cases  ti'eated  by  electricity,  to  state  exactly  bow  many 
miUiaraperea  passed  through  the  nerve  or  through  the  system ;  in  other 
words,  it  would  seem  easy  to  have  a  dosage  of  electricity  comparable  to 
that  of  medicines.  Unfortunately,  the  attair  is  not  so  simple,^ — chiefly  on 
account  of  the  diffusion  of  the  electrical  current  which  naturally  takes 
place  during  it6  passage  thi'ough  the  human  body.  If,  for  instance,  an 
electrode  of  a  square  inch  of  surface  be  used,  the  effect  upon  tbe  organism 
must  be  different  from  that  which  would  be  obtiiiued  by  employing  an 
iectrode  of  twenty  square  inches.  In  the  one  case  a  concentrated  cur- 
at would  pass  at  least  for  some  little  distance  into  the  body,  in  the 
other  a  large  number  of  proportionaUy  feebler  currents  would  enter 
&om  the  beginning.  More  than  this,  when  it  is  intended  to  galvanise 
a  tixed  spot,  as  a  ganglion  or  nei've-trunk,  it  is  mit'ly  possible  to  note 
exactly  what  portion  of  the  current  which  entei^s  the  body  reaches  the 
desired  spot,  and  how  much  of  it  is  difFlised  through  other  tissues.  (See 
paragraph  on  conduction.)  In  order,  therefore,  to  compare  results  ob- 
tained by  different  electricians,  or  by  the  same  electrician  upon  the  same 
citse  in  suceesaivo  days,  or  in  different  cases,  it  is  essential  to  know  ex- 
jictly  the  siise  of  the  electrodes  and  the  positions  at  which  they  wore 
placed  upon  the  body.  To  facilitate  measurements,  Mr.  C.  W.  Miiller 
has  proposed  that  in  therapeutic  electricity  a  fraction  be  used  to  ex- 
press the  concentinition  of  the  cmTout  which  is  employed,  the  numer- 
ator of  the  fraction  to  consist  of  the  number  of  milliamperes,  the  denomi- 
nator of  the  number  of  square  centimetres  in  the  electrode.  Thus,  the 
fi'action  ^  would  mean  that  a  current  of  one  milhampere  strength  had 
been  employed  with  an  electrode  of  thirty  centhiietres  of  surtace,  while 
the  fraction  -j^^  would  mean  that  the  cun-ent  of  four  milliarapi^res  had 
been  employed  through  an  electrode  of  sixteen  square  centimetres  of 
surface.  Theae  fhictions  do  not  express  in  any  way  the  relative  posi- 
tions of  the  electrode,  and  the  alteration  of  half  an  inch  in  the  position 
of  an  electrode  on  the  surface  of  the  body  may  double  or  halve  the 
amount  of  a  current  which  reaches  the  desired  spot.  Practical  dosage 
of  electricity  in  therapeutics  is  probably  a  chimera^  and  certainly  has 
not  yet  been  eatisfactorily  achieved.  It  is  possible  that  in  certain  deli- 
cate cases,  with  very  careful  investigators,  the  measurement  may  be 
employed  with  advantage  for  the  study  of  physiological  results.  But 
one  who  is  familiar  with  the  average  training  in  physical  science  of 
physicians  who  use  electricity  must,  I  think,  recognize  that  the  publica- 
tions of  electrical  meaaui^ments  amount  to  little  more  than  a  show  oi 
scientific  accumcy. 

For  ordinary'"  use  in  diagnosis  and  treatment  of  disease  galvanome- 
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ttfrs  are  not  requiFed,  the  experieDoed  medical  electrician  being  stiffi- 
ciently  guided  by  tlie  senaations  of  the  patient  and  the  muM^ular  effecta  J 

achieved, 

A  dense  fog  has  been  thrown  around  the  subject  of  electro-thera- 1 
peuticfi  by  the  idea  that  there  are  various  essentially  different  forms  of 
galvanism.  The  current  which  flow$  from  a  cell  or  a  combination  of 
cells  is  spoken  of  as  a  continuous  current,  or  sometimes  as  a  primary  cur- 
rent; besides  this,  modern  therapeutisU*  use  another  series  of  currents, 
which  are  known  as  the  induced  currents. 

The  term  primary  current  is  oftim  applied  to  one  of  these  induced 
currents.  If  we  employ  the  name  C'mtinuous  current  for  that  current, 
derived  from  the  galvanic  cell,  we  must  continually  be  speukiug  of  the 
interna  pied  eontinuouB  current,  which  certainly  is  inelegant,  I  shall, 
there f«>rt%  employ  the  name  chemical  current  or  galvanic  current  to  desig- 
nate that  form  of  galvanism  which  is  generated  in  the  galvanic  cell 

If  a  coil  of  insulated  wire  have  a  bar  of  soft  iron  placed  in  its  centm  I 
and  be  surrounded  by  an  external  coil  of  wire,  when  a  chemical  current 
is  passed  through  the  firat  coil,  owing  to  physical  laws  which  it  is  not] 
necessary  here  to  consider,  every  time  the  galvanic  circuit  is  completed 
or  inteiTUpted  a  brief  current  of  electricity  is  induced  in  the  inner  or 
first  coil,  and  also  a  similar  current  in  the  outer  or  second  coiL     The 
only  physical  facts  which  it  is  necessary'  for  us  to  know  are  that  these 
induced  currents  are  very  brief  and  of  great  strength,  alt^o  that  they 
are  to-and4ro  currents. — that  is,  run  in  opposite  directions  in  each  indi- 
vidual coil.     ThuSj  in  the  inner  or  first  coil,  when  the  galvanic  cireuit  is 
closed,  the  induced  current  in  the  inner  coU  runs  parallel  to  the  gener- 
ator  cheraicul  current;  but  when  this  latter  current  is  broken,  the  induced  ' 
current  runs  in  a  contrary  direction.     In  the  outer  coil,  the  induced  I 
current,  which  is  instantaneously  developed  when  the  galvanic  current  * 
is  sent  through  the  inner  coil  pur^^ues  a  direction  opposite  to  that  of  the 
chemical  current;  but  when  the  latter  isi  broken,  the  return  induced        i 
current  in  the  outer  coil  runs  parallel  to  the  generator  current.  ^M 

As  these  induced  currents  run  backwards  and  forwards,  to  and  fro,  ^i 
in  this  way,  it  would  appear  that  there  could  not  be  any  negative  or  ^j 
positive  pole  to  the  battery  which  gene i^tes  them,  for  if  one  end  or  pole  ^H 
of  the  wire  constituting  the  coil  be  negative  in  regard  to  the  first  in-  ^1 
duced  cuiTeut,  it  must  be  positive  in  regard  to  the  secoini  or  reiui-u 
current.  This  is  assuredly  true  so  lar  as  concerns  the  outer  or  second 
toil,  but  is  not  true  lor  the  inner  or  lii'st  coil,  as  is  readily  understood  by 
means  of  the  diiigrani  of  an  induction  battery  given  on  the  opposite  page. 

It  is  plain  that  when  the  current  is  passing,  tho  hammer  h  being 
in  the  position  represented  in  the  diagi^am,  m  will  become  magnetic 
and  attract  A.  This  at  once  breaks  the  current,  and  an  induced  current 
runs  through  the  tir>*t  coi!  and  is  received  by  the  patient  gi*asping  the 
handles  PP.  The  instant  the  current  is  inten-upted,  m  loses  its  mag- 
netism and  the  spring-hammer  flies  back.     Now  the  cireuit  is  closed. 
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and  far  the  second  time  an  in*luced  cun-ent  runs  through  the  first 
coil  c.  It  is  evident,  however,  that  this  induced  ctirrent  of  closurf* 
wiil  not  pass  through  the  hiody  of  the  person  grasping  the  hiindles  F  P, 
but  will  pass  along  h  through  the  cell  to  the  other  end  of  the  coil,  as  a 
shorter  route  and  one  of  vastly  lese  resistance.  It  is  plain  that  from 
the  inner  or  first  coil  the  induced  current  of  broken  circuit  alone  passes 
through  the  body  of  the  patient. 


If?,  gAlT&ntc  elf^misTit,  wUlt  iHe  +  i^nil  —  me^ak  lii  tt ;  c,  coii  Iti  which  the  jirimnry  iodnc*Ki 
«ttt«  uf  cumc&t  <>r  the  ftrst  coil,  U  f^vnurivIeU;  h,  spring  tiAtnmfr  or  vilinitor;  m,  h  pitKx 
of  «nft  iron  b^iomin^  h  nmgnet  whon  thi*  curri<ni  Li  piuultig;  '2(*,  outisr  coil  in  vrlUcb  the 
•vcutidnry  Induord  current,  ur  cuJTt*iit  \tt  thr>  ««cuuil  voll,  it  geini^titted  \  P«  h«niJI(»  of  IbDer 
«d41;  /^t  tuiudliw  of  ooCvr  rt>)L  . 

In  regard  to  the  outer  coil,  it  is  evident  that  when  the  circuit  is 
yosed  the  momentary  iiKluced  current  must  run  throu^rh  the  body  of 
Wnn  who  grasps  the  hamiles  P  and  P',  and  that  the  return  current 
w'hieh  passes  when  the  circuit  is  broken  must  take  the  same  route. 

It  follows  from  the  above  considerations  that  the  current  cf  the  first 
coil  runs  through  the  patient  onli/  in  one  direction^  and  electricians  may 
correctly  mark  polen  -(-  and  — .  but  that  tiie  current  of  the  second  coil 
runs  in  both  directions,  so  that  any  des^ignation  of  its  handles  as  posi- 
tive and  negative  is  incorrect.  The  only  justification  for  the  marking 
of  the  secondary  or  outer  current  poles,  as  is  often  done,  is  found  in 
the  fkct  that  the  induced  current  of  the  broken  circuit  is  stronger  than 
that  of  the  closed  circuit.  Hence  it  is  that  with  vc^ry  strong  currents 
the  two  poles  can  sometimes  be  distinguished  when  gmsped  in  the 
band.     The  difference  is,  however,  a  sb*ght  one,  and   for  all  practical 
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purposes  the  iuduutid  <*urrent  of   the  outer  coil  H  a  to-and-fVo   one, 
without  any  negative  or  positive  poles. 

If  a  stroug  coTUiimous  galvanic  current  he  passed  through  a  person^ 
a  shock  h  felt  at  the  moment  of  making  and  breaking  the  circuit,  but 
while  the  current  is  passing  no  *<ensation  is  perceived  except  at  the 
|»oints  of  entrance  and  exit.  Or  if  the  current  be  passed  through  the 
nerve  of  a  muscle,  that  rauecle  violently  contacts  at  the  moment  the 
circuit  is  made  or  broken,  but  while  the  current  is  flowing  is  quiescent. 
If  a  rapidly4uterrupted  farudic  current  be  passed  through  a  uena\  the 
muscle  supplied  by  that  nerve  is  thrown  into  a  continuous  spasm.  The 
reason  of  this  is  obvious.  The  so-called  fjiradic  or  induced  euiTent  is, 
as  has  already  been  stated,  a  succession  of  instantaneous  liroken  cur- 
rents for  tile  first  coil,  and  as  brief  to-and-fro  currents  for  the  outer 
coil ;  so  that  the  ciixiuit  is  continually  being  closed  and  bnjken.  and  the 
muscle  is  continually  excited  to  action.  There  is,  therefore*  a  different  | 
result  achieved  in  the  application  of  the  continuous  and  induced  cur- 
rents, not  because  there  is  any  real  difference  in  their  nature,  l>iit 
because  the  mode  of  application  is  diverse. 

Most  medical  electricians  teach  that  the  true  galvanic  current  is 
very  different  from  the  faradie  current,  and  many,  like  JDuchenne, 
persist  in  asserting  that  the  currenta  of  the  fiiist  coil  are  essentially 
different  from  those  of  the  second.  Galvanism  is,  however,  galvanism; 
and  its  nature  and  attributes  are  probably  al ways  the  same;  the  faradie 
currents  are  lacking  in  the  chemical  power  of  the  continuous  current 
because  they  pass  so  quickly  that  they  have  not  time  to  exert  a  chem- 
ical influence.  Gunpowder  can  be  passed  so  quickly  through  the  hot- 
test flame  as  not  to  be  ignited.  The  secondary  induced  current  diffei-a  j 
somewhat  in  its  action  from  the  primary  simply  because  the  latter 
not  a  to-and-iVo  ciurrent,  and  we  cannot  readily  convert  an  induce 
into  a  galvanic  or  chemical  current,  because  we  cannot  readily  tie 
together,  as  it  w^ere,  the  ends  of  the  brief  currents  into  one.  I  have 
no  doubt  that  if  we  could  get  the  interruptions  at  the  rate  of  many  ' 
thousand  times  a  minute,  we  should  find  that  the  primary  induced  cur- 
rent would  act  as  a  continuous  current.* 

We  can  readily,  by  mechanical  means  and  contrivances,  interrupt 
the  continuous  current,  or  even  rapidly  reverse  the  poles  so  as  to  give  a  j 
to-and-lro  current  like  that  of  the  u liter  coil     When  this  is  done,  it  ia^ 
iiupoi^sible  to  distinguish  between  the  action  of  the  galvanic  and  that 
of  the  famdic  curi'ent  in  producing  muscular  contractions.     It  is  true 


*  II  ha^  b«ea  foumli  thnt  when  &  famdie  mnchine,  or  itseqairmlcnt,  tbe  flo-t^aUcMl  niagti^ 
g»lv»nic  machine,  is  po  uon!>tructed  that  tlie  interntplkms  arc  oxoi»£irQly  rapid  »tid  tbe 
and- fro  curreDU  iopamte  from  ono  unothcr,  th(^  infinituly  rapid  euiweaftioii  of  insttiiitaiieotia 
induoed  currents  id  one  direction  has  all  Lbc  <]bf}taicii1  cfTecta  of  ft  tteadj  current;  in  other 
wortl^n  the  interruption  ure  so  brief  that  thvy  are  without  influt^ncc.  I  am  not  aware  of  ftnj 
trlftlfl  with  those  machinea  upon  living  ti«9UL««,  but  do  not  doubt  that  thotr  eurrenU  irim« 
foand  to  pvKluoe  the  aaine  reaalta  %e  chemical  currenta. 
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that  Id  certain  diseaaed  states  of  the  musclo  it  Jiata  beea  assertedf  aud 
with  apparent  reason,  that  the  action  of  the  induced  current  ia  essen- 
tially different  fi*om  that  of  the  true  galvjujie  current.  But  I  believe 
farther  investigation  will  ^how  that  the  suemiug  dillbrenees  are  really 
due  to  the  difference  in  the  lengths  of  time  during  which  the  currents 
aix?  j^assing,  and  not  to  any  inherent  pueuliaritiesi  of  the  various  cuiTents 
theuiselvee. 

It  is  of  the  utmost  importance  to  determioe  by  what  route  or  rout^^^ 
galvanic  currents  pa>*s  thruut^h  the  body  when  the  poles  are  applied  to 
it,  and,  since  the  body  a^  a  galvunie  conductor  is  governed  by  ordirjaiy 
physical  laws,  some  knowledge  of  these  Jaws  i.^  a  necesjsity  to  the  electro- 
therapeutist. 

If  a  current  be  passing  along  a  homogeneous  conductor,  such  as  a 
wire  of  iron,  of  cuppor.  or  of  other  mctul,  and  that  conductor  splits  up 
into  a  number  of  brancheti,  the  cuj-reut  also  divides,  as  is  illustrated  in 
the  diagram  (Fig,  3).  If  these  branches,  being  of  equal  size  and  length, 
offer  an  equal  resistance,  the  cur> 
rent  divides  equally;  but  if  the 
8i£e  OP  length,  and  conbcquently 
the  resistance,  of  the  brunches  k- 
uxiiequaL,  the  divij^iou  of  ihc  cur- 
rent is  unequal ;  the  law  being  that 
the  strength  of  the  current  io  cacli 
branch  of  the  conductor  is  iDven^ely 
proportional   to   the  resistance   of 

that  braoch.  This  law  is  as  applicable  to  coMduutors  composed  of 
many  substauces  as  to  those  eompoaed  of  a  single  substance ;  but  then 
the  resiatancc  in  a  branch  de]>eiidj^  tipun  the  spoeifie  resistunee  of  the 
fubstance  of  which  it  is  composed,  as  well  as  upon  its  size  and  length. 

In  applying  those  laws  to  the  passage  of  galvanism  through  tho 
hody,  it  must  be  borne  in  mind  that  the  dry  skin  offers  an  enormous 
iresistauce  to  the  passage  of  the  current,  8o  that  practically  none  of  the 
^ttor  will  pass  ahufj  it.  On  tho  other  hand,  when  the  skin  is  thor- 
oughly wet  with  salt  water  it  allows  the  current  to  pass  through  it 
readily. 

Let  us  suppose,  then,  that  in  the  diagram  (Fig.  4)  -\~p  and — p  ^^ 

wetted  poles;  55  =  skin,  with  the  tissues  below  it.     It  is  evident  that, 

If  ibe  tissues  were  a  uniform  mass,  the  current,  passing  through  the 

ekin  as  a  solid  bolt,  would  break  up  into  an  infinite  number  of  curved 

correDta,  which  would  meet  and  pass  through  the  skiu  again  as  a  solid 

mass  at  — p.     It  is  equally  plain  that,  of  these   sub-currents,  those 

whose  course  was  nearest  the  straight  line  fiotn  -j-/>  to  — p  would  be 

the  shortest,  and  would,  therefore,  meeting  with  the  least  resistance, 

be  the  strongest,  while  as  the  eui*ve  and  consequently  the  length  and 

the  resistance  increased,  the  strength  of  the  current  would  diminish 

ODtil  it  became  practically  null.      In   this  imaginary  case  the  tissue 
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lieneatb  the  akin  has  been  supposed  to  be  homogeneous:  in  actual  life 
the  tissue  never  is  homogeneous,  and  the  resistance  of  the  different 
constituents  varies  somewhat.     Consequently,  the  strength  of  the  sul 
divisions  of  the  current  is  modiOed,^ — those  branch  streams  being 
creased  wbicb  run  along  or  through  tissues  that  conduct  readily,  at 
vice  versa. 


By  remembering  thesie  facti*,  we  are  enabled  tu  apply  electricity 
closely  as  may  be  to  any  desired  portions  of  the  body,  Thus»  if  it 
intended  to  affect  as  exclusively  as  possible  a  certain  spot  or  minute ' 
portion  of  a  nerve,  a  well-wetted  small  electrode  is  placed  directly  over 
this  portion,  and,  osipccially  if  the  nerve  be  somewhat  deeply  situated, 
pressed  down  tirmly,  so  as  to  condense  the  tissues  as  far  as  possible  J 
into  a  homogeneous  maf*s,  wbile  a  large  wet  electrode  is  placed  at  a™ 
small  d instance  from  it  in  a  situation  which  the  anatomy  of  the  part 
will  readily  Buggest.  The  diagram  (Fig,  5)  will  perhaps  tlhistrate  this 
point  moi*e  clearly  than  would  inuny  words. 


It  is  evident  that  the  spot  immediately  imiJer  the  small  elect 
will  receive  the  full  strength  of  the  current,  which  is  directly  aft erv 
so  broken  up  as  to  atTect  very  slightly  any  other  part. 

Again,  suppose  it  is  desired  to  pass  a  current  through  some  lengtl 
of  a  nen^e ;  it  is  evident,  in  the  tirst  place,  that  two  small  electrode 
should  be  chosen,  and  that  they  should  be  well  wetted  and  pressed 
firmly  upon  the  trunk  of  tlie  nerve  at  the  two  ends  of  that  portit: 
which  is  to  be  affected.    Aguiii,  in  applying  electric  curi-ents  to  muscle 
it  is  found  that  if  the  ciu'rents  be  sent  through  the  body  of  the  muscle 
only  very  imperfect  and  partial  contractions  occur,  unless  indeed  the" 
currents  be  excessively  strong,     Duchenne  was  the  first  to  discover_ 
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that  when  one  pole  is  placed  over  certain  sjiotB  or  pjointB  in  the  muscle, 
violent  general  spasms  of  the  muscle  iire  produced  by  ciirrenis  usually 
too  feeble  to  elicit  a  disliact  response.  To  these  places  the  name  of 
motor  points  has  been  given.  These  motor  points  cori'espond  to  the 
piisition  at  which  the  supplyiug  nerve  enters  the  muscle.  When  it  is 
desirable  to  affect  chiefly  or  solely  a  given  motor  point,  it  is  evident 
thAt  one  small  weli-wetted  electrode  should  be  pressed  firmly  over  the 
motor  point,  and  another  large  sponge  electrode  placed  at  some  little 
distance  from  it,  in  the  manner  which  has  already  been  explained. 

For  certain  purposes,  to  be  hereafter  oxplainedj  it  is  often  desirable 
to  affect  chiefly  the  skin  by  the  electric  current.  Under  these  circum- 
stances the  skin  should  be  well  dried.  It  then  offers  so  great  a  resist- 
ance that  only  cuiTcnts  of  considerable  strength  are  able  to  force  I  heir 
way  through,  and  even  these  currents,  taking  advantage  of  the  natural 
apertures  formed  by  the  sweat-  and  other  glands,  are  broken  up  into  a 
onmber  of  branch  currents.  The  galvanic  current  reaches  the  internal 
structures  in  a  great  number  of  small  streams  very  much  reduced  in 
power  by  the  resistance  they  have  overcome.  If  the  second  pole  of 
the  batteiy  be  a  large  well-wetted  disk  or  sponge  at  a  distant  part  of 
the  body,  it  is  evident  that  these  branch  currents  will  separate  and 
sahdivide  in  such  a  way  that  their  effect  upon  the  deeper  stnictiu'es 
will  be  almost  entirely  lost. 

It  is  a  principle  in  physios  that  electricity  upon  points  does  not 
strictly  obey  Ohm's  law,  but  the  force  accumulates  on  the  extreme  end 
of  the  point  until  its  density  is  excessive,  and  its  self-repulsive  power 
becomes  so  great  as  to  overcome  all  resistance,  and  to  break  off  highly 

trifled  particles  of  the  conductor,  which  fly  ott*  through  the  air.     It 

is  this  that  renders  the  so-called  ^'electric  brush''  so  energetic  in  its 

action  on  the  skin.     This  instrument  consists  of  a  number  of  wires 

united  in  the  form  of  a  cylindrical  brush  and  connected  with  one  pole 

of  the  battery;  when  this  is  brought  in  contact  with  the  skin  uf  a 

person,  on  whom  at  some  distance  is  placed  the  other  large  well-wetted 

Hflectrode,  each  wire  point  offers  a  dense  accumulation  of  electricity^ 

which  forces  its  way  at  all  hazards  through  a  minute  portion  of  the 

*kin.     The  whole  current  of  course  enters  the  deeper  tissue  in  an  infi- 

"»iite  number  of  subdivisions,  and  consequently  its  effect  in  these  tiseuoB 

Is  reduced  to  a  minimum. 

Physiological   Action,— When   a    moderately  strong   current   of 

galvanism  is  pa**sed  along  a  certain  length  or  portion  of  a  nerve,  there 

appear  between  the  t%vo  poles  two  zones  of  disturbed  nerve- function, 

separated  by  a  neutral  point  at  which  the  nerve  retains  its  normal 

condition.    In  the  neighborhood  of  the  positive  pole  the  irritability  of 

the  nerve,  and  also  Its  power  of  transmitting  impulses,  are  diminished, 

while  in  the   proximity  of  the   negative  pole  these  nerve-attributes 

lire  increased :  to  the  condition  of  diminished  activity  the  name  of  an- 

Hectronus  has  been  applied,  while  that  of  increased  activity  bus  been 
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called  katekctronm^  Thus,  in  Fig.  6^  cji  equals  the  neive;  -\-p  atidj 
— p,  the  positive  and  negative  poles  respectively;  ftp,  the  point  at  J 
which  the  fiinctioD  of  the  nerve  remains  norrnaip  with  the  zone  of 
anelectrouus  (a)  on  the  one  side,  and  that  of  kateleetronus  (A)  on  , 
the  other.  The  longer  the  current  continues,  and  the  more  int-ense  iti 
is,  the  more  does  the  zone  of  aueleetiwius  gain  upon  thai  of  kateleo-l 
tronuB,  or,  in  other  woi'da,  the  more  elof?ely  does  the  neutnil  point  (np)] 
approach  the  negative  pole  (— i>).  Consequently,  when  a  strong  cur- 1 
reDt  has  passed  for  a  length  of  time  through  a  nerve,  the  zone  of  kat-j 
electronus  is  a  very  short  one,  confined  to  the  immediate  vicinity  of  the  1 
negative  pole. 

When  the  particles  of  a  motor  nerve  pass  fmm  a  state  of  inertia  I 
to  one  of  motility, — i.e.^  from  one  of  diminished  to  one  of  increased] 
excitahility, — ^the  nerve  is  momentarily  excited,  and  gives  origin  to  an 
impulse.  Therefore,  when  anelectrouus  disappears  in  a  nervCj — i.eA 
when  a  condition  of  diminished  activity  hecomes  one  of  nonnal  activity/ 
— ail  impulse  is  generated  just  as  certainly  as  when  katelectixDnus 
i.e,,  increased  functional  activity — ^appeai^s  in  a  nerve  previously  normal. 

Suppose  (Fig.  6)  en  represents  a  nerve,  and  m  the  muscle  to  which 
it  ia  distributed.    If.  then,  a  dowiiwtvrd  current  he  applied  lo  this  nerve 

Fio.  6. 


it  ia  plain,  +j5  heing  the  positive  pole  and  — ^;>  the  negative,  that  a  wi 
be  the  zone  of  aneleetronus,  np  the  neuti-al  point,  and  k  the  zone  of] 
kateleetronus.     When  the   circuit  is  closed  in  obedience  to  the   la^ 
already  enunciated,  an  impulse  starts  from  /i\  and,  in  order  to  reach  m 
haa  to  pass  only  through   the  stretch  of  normal  nerve  between  — f 
and  m.     Therefore  this  impulse  of  ciiTuit-clnj^nro  reaches  the  muscle^ 
unimpaired. 

Again,  when  the  circuit  is  broken,  the  impulse  which  is  generated  JJ 
in  «,  in  order  to  reach  the  muscle  travels  only  through  the  zone  ky  whose ^ 
conduct ing-power  is  increased,  and  a  portion  of  normal  nerve ;  conse- 
quently it  also  reaches  the  muscle  unimpaii'ed.     It  is  plain,  then,  that 
with  desf^vndlng  currents  strong  motfeinent^  must  be  indttced,  both  at  th^ 
making  and  at  the  breaking  of  the  circuit. 

With  ascending  currents  the  results  are  different,     Thus^  in  F'ig.  7, 
en  ^  nerve;  m  =^  nuiscle;  -^p  =  positive  pole:  — p  =^  negative  polo 

Flu.  7- 


np  :^  neutral  point ;    a  =  zone  of  aneleetjonus ;  k  ^=  zone  of  katelec 
tronus.     Now.  it  is  plain  that  the  impulse  generated  in  k  at  the  closinj 


KLEVTRICITV, 


85 


kH9  ciiTuit  mast  piiss*  tlirough  a,  iht?  zooe  of  diminished  conduct  ing- 
r,  in  order  to  reach  m.  Consequently,  with  the  ascending  eurront 
tlie  cx>ntnictions  of  eii-cniit-closure  are  Xi^vy  feeble,  or  are  altogether 
waating.  When,  however,  the  circuit  is  broken,  the  impiilbe  generated 
in  a  T^t^h^^  the  muscle  m  unimpaired. 

Without  occupying  more  space  with  a  diHCUh^iun  of  the  subject  of 

oketf^toDUS,  but   contenting  myself  with    the   statement    that   these 

fhetft  and  raisoiiliigs  apply  eapeoially  to  such  currents  of  moderate 

0tMlglb  as  are  with  propriety  employed  in  therapeutics,  it  is  plain 

tlkil  descending  current,s  ought  to  be  more  etficient  in  inducing  cou^ 

tf«ctioQ9  than  are  ascending  currents.     What  science  thus  has  discov- 

<rt^,  clinical  medicine  has  also  found  out :  descending  cun-ents  are  in 

|f»ctice  found  to  be  more  powerful  than  ascending  currents. 

Ppom  what  has  been  already  said,  it  is  so  evident  as  sciircely  to  need 
further  demonstmtion  that  the  breaking  of  a  current  running  in  one 
direction  must  render  the  nerve  more  sensitive  to  the  closure  of  a  cur- 
root  running  in  the  opp^iisite  direction,  but  less  sensitive  to  the  closure 
of  ft  current  running  in  the  same  direction  ;  for  when  the  currents  pass 
ID  opposite  directions  aneleeti*onus  suddenly  becomes  katelectronus, 
—it^y  that  which  was  below  normai  suddenly  becomes  above  noi'nial, 
—while  with  parallel  currents  anelectronus  remains  anelectronus. 

To  make  this  more  clear,  however^  Fig.  8  may  be  employed.  In  it 
lb  l«tten  have  the  same  dignificance  as  in  those  previtmsly  used,  while 
tb  arrows  on  the  side  of  the  lettering  represent  the  direction  of  the 
<WWOt  lo  which  the  lettenng  applies.  The  downward  current  is  sujh 
pMl  to  be  broken,  and  to  be  followed  instantly  by  the  upward:  of 
•wow  the  tipper,  a^  changes  into  A\  and  a  doubly  powerful  ioipulse  is 
wntdown  to  m.  Xow  the  upward  current  is  broken,  and  the  down- 
^ini  sent  through  the  nerve ;  at  once  the  lower  a  becomes  A^  and  m 
wetires  again  a  doubly  powerful  impulse, 

Fta.  8. 


The  practical  application  of  this  reasoning  is  a  very  apt  one.  It 
in  the  first  pUice,  very  plain  why  the  socondary  to-and-fi*o 
III  of  the  induction  coil  has  so  much  more  power  over  muscles 
tfcan  has  the  primary  induced  cuiTent  or  the  chemical  current,  as 
qntiliar  *  Tied, 

H  i\  inatead  of  the  chemical  cuiTent  being  simply  inter- 

ntpted,  its  polarity  be  suddenly  reversed  at  brief  intervals,  all  the 
ifllKts  of  the  to-and*fro  induction  current  upon  healthy  muscle  are 
ebtaified      Mort*  than  this,  for  reasons  to  be  herealler  adduced,  in  cer< 
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lain  muscular  paralyfies  I  have  found  that  muscles  which  fail  to  respond 
to  all  other  currente  respond  readily  to  a  very  slow  to-and-fro  chemical 
t'urreiit 

Having  ohtamed  an  idea  of  the  manner  in  which  galvanic  currenta 
produce  muscular  contraction,  it  is  next  in  order  to  study  their  influence 
upon  diseased  muscles. 

If  a  muscle  by  destruction  of  its  supplying  nerve  he  cut  off  from  all 
spinal  influence,  it  or  its  nerve  rapidly  undergoes  a  degeneration,*  In 
the  cour-so  of  a  very  few  days  it  will  be  found  upon  testing  that  the 
muscle  no  longer  responds  to  a  rapidly-interrupted  faradic  current,  but 
does  respond  to  such  current  when  slowly  interrupted  ;  a  couple  of  days 
later,  and  the  muscle  tails  to  contract  to  the  most  powerful  and  most 
slowly -interrupted  induced  currents.  When,  however,  the  continued 
current  is  applied,  and  is  very  slowly  interrupted,  or,  better  still,  re- 
versed at  intervals  of  one  or  two  seconds,  contractions  are  produced. 
It  is  this  fact  that  has  led  to  the  belief  that  there  is  some  intrinsic  and 
inscrutable  diflerence  between  the  induced  current  and  the  chemical  cur- 
rent. But  time  is  an  element  required  for  the  propagation  of  any 
force.  If  the  hand  be  passed  rapidly  through  a  flame,  the  latter  is  not 
felt ;  if  the  hand  move  more  slowly^  a  sensation  of  warmth  is  per- 
ceived; if  the  motion  be  still  slower,  this  sensation  becomes  pain. 
Now,  if  the  hand  be  partially  aniesthetie  from  disease,  in  order  for 
the  sensation  of  warmth  to  be  perceived  motion  must  be  much  slower 
thnii  in  the  first  instance.  In  other  words,  more  time  is  reqaired  for 
tlii^  partially  paralyzed  sensory  nerve  to  perceive  heat  than  for  the 
nonnul  nerve  to  do  so.  What  is  true  of  the  sensory  nerve  is  true  also 
of  th<3  motor  nerve.  It  does  not  respond  so  quickly  to  stimuli  when 
partially  paralyxed  as  when  normal  The  muscle  fii«t  loses  its  power 
of  responding  to  those  galvanic  currents  which  are  excessively  rapid, 
thru  to  those  which  are  less  so,  and  finally  to  all  induced  currents, 
because  IVom  their  very  nature  these  currents,  even  when  eiuwe^t,  last 
but  a  fraction  of  a  second.  The  chemical  curreni  may  be  continued 
for  any  length  of  time  at  the  will  of  the  operator,  who  \^  thus  enabled 
to  act  upon  a  muscle  whose  nerve  has  become  so  insensitive  that  it  fails 
to  perceive  the  flash  of  faradic  galvanism. 

The  proof  of  this  somewhat  dogmatic  reasoning  is  to  be  found  in 
the  fact  that  the  n^pidly*iuten'upted  chemical  current  is  no  more  able 
to  affect  the  diseased  muscle  than  is  the  rapidly-interrupted  faradic 
turrent,  as  I  have  proved  over  and  over  again  in  various  forms  of 
parah^s.  That  there  is  no  ditference  between  the  chemical  and  the 
indaced  currents  in  their  chemical  action,  except  in  so  far  as  their 
influence  is  affected  b}-  the  dumtion  of  their  passage  and  the  to^nd- 
firo  character  of  many  induced  currents,  is  abundantly  proved  by  the 
'*  Gramme  magneto-eloctric  machineei,'*  in  whieh  an  induced  current  ie 
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obtained  with  ulmost  intinitely  rapid  intorruptiond  und  running  only 
in  one  direction,  VYith  this  current  ail  the  phenomena  of  chemical 
deeom position,  etc..  arc  obtaiiiod,  and  no  ^loubt  tlic  etTcetft  of  the  con- 
tiuued  chemical  current  opon  tht^  human  tmnie  wonid  be  prodiicible. 

Therapeutic  Application. — Most  of  the  thempeutlc  applications 
of  electricity  are  considered  in  this  book  under  special  headings,  but 
it  »ei>ms  proper  at  this  place  to  call  attention  to  the  use  of  the  current 
for  iho  relief  of  various  local  rheumatic  affections.  In  subacute  or 
chronic  muscular  rheumatism  faradization  is  often  of  great  service,  and 
even  in  rheumatic  diseases  of  the  joints  it  sometimes  brings  marked 
relict^.  When  the  synjptoms  are  acutely  inl^anunatory  they  must  firbt 
be  subdued  by  suitable  measui'cs;  but  when  they  ai-c  subacute  the  cur- 
rent may  be  employed  at  the  beginning  of  the  attack*  It  should  be 
rapidly  interrupted,  luid  shuuld  be  as  strong  as  can  be  borne  by  the 
patient.  The  lirst  seance  should  last  but  live  minutes,  but  the  time  of 
application  can  be  gradually  protracted  to  fii\een  or  twenty  minutes. 

Motor  System. — Galvanic  currents  i\i\^  eniployt-d  in  pamlytic  affec- 
tions for  three  distinct  purposes, — namely,  diatjHOStS,  protjnostSj  and 
therapeusis.  These  I  shall  consider  in  the  order  lu  which  they  have 
been  named. 

There  are  certain  palsies,  such  as  pseudo*muscular  liypertrophy,  in 
which  the  muscular  structure  is  so  destroyed  independently  of  any 
involvement  of  the  nervous  system  that  no  response  to  the  galvanic 
current  is  possible.  All  of  these  palsies  are^  however,  essoDtially  ex- 
ceedingly chronic,  and  their  diagnosis  is  to  be  made  out  chietiy  by  a 
microscopical  examination  of  the  muscles  themselves.  As  electricity 
does  not  come  into  play  in  the  diagnosis  of  these  cases,  I  shall  not  say 
more  about  them.  It  is  otherwise  with  suddenly-developed  paralysis 
rn  which  the  history  does  not  point  to  any  immediate  cause,  such  as 
(iiphtheria.  Often,  in  such  eases,  galvanism  is  of  great  diagnostic 
value.  As  stated  previously,  when  a  rnusule  is  entirely  deprived  of 
the  influence  of  the  spinal  centres  it  ra|iidly  loses  its  electro  contrac- 
tility, wheiHjas,  if  a  muscle  be  paral^^zed  from  a  lesion  of  such  charaetrer 
or  position  as  not  to  interfere  between  it  and  the  trophic  cells  of  the 
rt>rd,  it  maintains  its  integrity  for  many  weeks.  When  a  muscle  is 
degenerating  for  want  of  s])inal  intiuenee.  it  tirst  loses  its  power  of 
responding  to  i*apidly-interruptcd  faradie  or  chemical  ctirrents,  then 
tfi  slowly-interrupted  faradic  currents,  then  to  slowly-interrupted  chem- 
ical currents,  and  lastly  to  slowly-reversed  chemical  currents.  At  this 
time  occurs  with  the  galvanic  current  the  so-called  ''  reaction  of  degen- 
tratio/if*  first  discovered  by  Brenner^  and  since  elaborated  by  Erb 
{Ziem-isens  Encyc,  xi.  273)  and  Q,  B.  Massey  (Med.  News,  Feb.  1883, 
p,  124),  To  comprehend  this,  it  must  be  remerabored  that  it  is  obtain- 
able only  by  applying  the  electrode  to  the  muscle:  if  the  electrode  be 
applied  to  a  nerve-trunk  of  a  degenerating  muscle  it  will  be  found  that 
reaction  is  diminished  in  (juantity  but  not  altered  in  quality.     When  a 


88 


ELECTRWITV. 


galvanic  eurreat  of  only  moderate  strenirth  is  usotl,  and  tho  neguijvt* 
pole  (cathode)  placed  over  the  normal  muycle  but  not  over  its  motor 
[Kjint,  a  strong  contraeiion  occurs  at  the  closure  of  the  circuit;  when, 
however,  ihe  positive  pole  (anode)  is  placed  over  the  normal  muscle, 
the  contraction  is  much  less;  in  neither  case  is  there  any  contrac- 
tioii  when  the  circuit  is  broken  :  in  other  wordB,  with  the  normal 
mufcicle  and  a  feeble  current  we  obtaio  good  cathodal  closing  contrac- 
tiOD,  slight  anodal  closing  contraction,  and  no  motion  whatever  at 
either  cathodal  opening  or  anodal  opening.  When  a  current  of  suf- 
ficient power  is  usod,  opening  contmctiouH  are  produced,  and  the 
anodal  contraction  is  greater  than  tho  eathodai.  The  "reaction  of 
degeneration"  consists  merely  in  a  more  or  leas  perfect  reversal  of  the 
above  formula.  The  anodal  (positive  polo)  closure  then  causes  a 
stronger  contraction  than  the  cathodal  (negative  pole)  closure.  'WTieu 
there  is  only  a  slight  degree  of  degeneration  present,  there  is  a  corre- 
spondingly slight  increase  of  anodal  closing  over  cathodal  closing  con- 
traction. A  minimum  degeneration  would  be  indicated  by  an  equality 
of  the  two  closing  contractions. 

These  alterations  in  the  electrical  relations  of  a  degenerating  muscle 
are  readily  formulated,  and  in  this  way  are  perhaps  more  readily 
grasped  by  the  student.  The  symbols  are  as  follows :  An  CI  C  repre- 
sents anodal  closing  contraction;  An  O  C  represents  anodal  opening 
contraction;  K  CI  C  represents  cathodal  closiwj  contraction;  K  0  C 
represents  cathodal  opating  contraction;  <^  represents  is  less  than; 
>  represents  is  more  thtn  (the  ^xiint  of  the  <  being  towards  the  lesser 
quantity),     Then  the  formulas  are: 

An  CI  C  <  Ca  CI  C  )  ,  , 

^  )  muscle  normal. 

An  O  C  >  Ca  O  C  i 

An  CI  C  ^  Ca  CI  C  |  j,^^^^^\^  j^  fii-st  stage  of  degeneration. 

An  O  C  =  Ca  CI  C  J  b  h 

An  CI  C  >  Ca  CI  C  |  muscle  in  a  more  advanced  stage  of  degene^ 

An  O  C  <  Ca  O  C  J  ation. 

After  the  latter  Reactions  of  Degeneration  (De  E  of  s^^me  authors) 
have  been  established,  if  tho  muscle  continues  to  undergo  change,  the 
galvanic  irritability  slowly  diminishes,  stronger  and  stronger  currents 
being  required  to  produce  an  effect.  When  a  certiiin  stage  is  reached, 
all  reactions  cease,  save  a  feeble  Atj  CI  C.  and  at  last  this  is  lost  and 
the  musele  responds  nt^t  at  all  When  recovery  occurs,  the  electrical 
reactions  of  thu  muscle  pass  upwards  along  the  pathway  they  have 
descended. 

The  practical  importance  of  the  Reaction  of  Degeneration  is  grt^utly 
lessened  by  the  circumstance  that  its  demonstration  usually  requii*ea 
much  skill  and  patience,*  and  that  it  probably  is  never  present  when  u 


'  Dr.    MftMey  gires   the   following   lUreetiiini  m  to  tbe  oietbiKi  of  making   the  te«t: 
'  H&ving  plmciHl  one  wull-moifien^d  electroilo  avor  tho  luunole  to  h«  (o»iedg  attd  the  other  in 
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muHCle  still  retains  its  integrity  as  regards  the  luradic  current.  For 
the  purposes  of  the  practitioner,  the  ftuhire  of  rcHponse  to  the  latter 
current  is  the  best  test  as  to  the  cundiiioii  of  a  muscle.  When  a  timscle 
loses  its  power  of  responding  to  the  rapidly-interrupted  faradie  current 
in  a  week  or  ten  days  after  the  occurrence  of  panilysiH,  whether  the 
reaction  of  deujeneration  can  or  cannot  he  satisfactorily  dem^vnst rated, 
the  inference  is  very  positive  that  the  lesiun  either  is  one  of  the  nei*ve- 
trunk,  or,  if  of  a  ner\'e-centro,  is  of  such  a  character  ad  seriously  to 
involve  the  trophic  cells  of  the  spinal  cord.  If  a  few  days  later  such 
muscle  is  unable  to  respond  to  any  faradic  current,  this  inference 
becomes  a  certainty.  Under  these  circumstances,  the  possible  lesion 
.is  narrowed  down  to  infantile  paralysis,  a  conceivable  destructive 
myelitis,  and  an  atTeetiuri  of  a  nei've-trank. 

A  nii/ditis  so  rapid  and  severe  as  to  <iestroy  in  a  few  days  a  portion 
of  the  spinal  cord,  and  eonaequently  the  olectro-contmctility  of  its  trib- 
utary muscles,  is  exceedingly  rare,  and,  if  it  occurred,  could  only  be 
confounded  with  spinal  congestion  complicated  with  heniorrhage.  In 
infantik  pals^  the  natui'c  of  the  case  ia  usually  but  too  apparent,  al- 
though the  muscles  often  lose  their  elect ro^ontractility  as  quickly  as 
when  a  nerve-trunk  is  severed.  Practically,  therefore,  very  rarely  is 
there  any  dirticulty  in  recognizing  the  seat  of  tlie  lesion  in  acute  or- 
lljlftnic  palsies  by  means  of  the  galvanic  test.  It  may  be  laid  down  a»  a 
practical  rule  that  when  in  the  adult  a  mmcle  lo^es  to  a  sensible  degree  in 
a  few  days  Us  ekctrO'ContractiUty^  the  lesion  is  in  a  nerve4runk.  In  i^ecog- 
nizing,  however,  these  peripheral  palsies,  it  must  not  be  forgotten  that 
the  injury  to  the  nerve  may  bo  very  deeply  situated, — even  within  the 
membranes  or  substance  of  the  nerve-centres.  This  is  especially  to  he 
borne  in  mind  when  it  is  a  cerobitil  nerve  that  is  affected.  Thus,  a 
tumor  situated  in  a  superiicial  portion  of  the  brain  ma}''  press  upon  the 
fibres  of  a  neiwe  just  as  they  are  collecting  together  previous  to  leav- 
ing  the  brain,  and  the  result  will  be  a  palsy  which  is  really  a  peripheral 
one,  although  the  tumor  is  in  the  nerve-centre.  A  similar  thing  may 
happen  to  the  spinal  cord:  thus.  I  have  seen,  in  spinal  congestion 
giving  origin  to  meningeal  apoplexy,  rapid  and  total  (it^struetion  of  the 
electro-muscular  contnR*tiHty  in  the  lower  extremities,  from  the  pressure 
of  the  clots  upon  the  cauda  equina. 

The  persistence  of  the  muscular  contractility  intact  for  some  weeks 
ftfler  the  oceuri'once  of  a  palsy  depending  upon  an  organic  lesion  proves 

ioiae  earofally^fteleeted  point  of  ctcpmrture,  it  next  becomes  Deccss&ry  to  doso  and  open  th« 
eireait  properlj.  For  thia  purpoeer  notbiag  \i  in  nny  way  comparabliS' to  n  p«da>I  rbootoute, 
iiimple  nicch»ni4m  worked  by  the  foot;  it  ifl,  id  fact^  a  necesitity  wbeuever  the  servicer  of 
la  HMutoDt  caoDot  be  obtfttued,  u  %  ttcitUy  ApplicAtion  of  the  clcctrodc«  U  esseotinl  in  iit'tny 
delicate  oiPe«,— Hjvea  the  sligbtMt  movora^ot  produced  by  the  working  of  the  hJind-ourrent- 
[  Jhrtftker  being  confaaiDg.  If  the  pedal  rfaeotouie  uUq  coatain  a  comioutatori  worked  by  the 
Jbot,  for  ohiinj^ing  tbo  poles  while  ftUI  in  *itu^  \U  hiindmou^  will  he  greatly  increased.  The 
itlook-work  current-breakert  unuftlly  furoiisbed  by  instnimetit-mjUcars  are  totally  unfit  for 
dlagDo^tic  poj-pose*.*' 
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that  the  diseaae  is  of  cerebral  origin,  or,  being  spinal,  is  of  such  nature 
as  not  to  compromiae  seriously  the  trophic  nerves  of  the  cord. 

In  applying  these  rules,  it  must  not  be  forgotten  that  whenever  a 
muscle  ia  not  used  it  loses  its  contractile  power,  so  that  even  in  paraly- 
sis fhjm  cerebral  hemorrhages  the  muscles  finally  degenerate,  although 
this*  degeneration  is  rarely  so  complete  as  in  peripheral  palsies.  It  is 
not  the  fact  of  degeneration,  but  its  degree,  and  especially  the  period 
of  time  which  elapses  between  its  occurrence  and  the  commeucempnt 
of  the  paralysis,  that  is  the  important  factor  in  the  diagnosis.  In 
cerebral  palsies  no  distinct  loss  of  functional  activity  in  the  muscles  is 
usually  perceived  sooner  than  six  weeks  after  the  onset  of  the  attack ; 
and  even  after  years  have  elapj^ed  some  response  may  oflen  be  elicited^, 
by  strong  slowly-interrupted  or  reversed  currents. 

Thta'c  are  certain  palsies  in  which  the  electro-muscular  contractility 
ia  really  or  apparently  above  normal.  Very  frequently  the  excessive 
contractions  produced  are  not  so  tnarked  in  the  muscles  to  which  the 
currents  are  applied  as  in  other  muscles,  whose  movements  are  in  reality 
reflex  in  their  nature.  In  all  these  cases  the  probabilities  are  that  ther« 
18  a  condition  of  acute  hyperemia  or  of  excessive  functional  irritability 
of  the  spinal  cord. 

In  regiird  to  certain  so-called  functional  palsies :  in  diphtheritic  paraly' 
sis  the  irritability  of  the  muscles  is  often  diminished  and  sometimes 
destroyed ;  in  kad  palsy  it  is  generally  lost,  and,  curiously  enough 
according  to  my  own  observation  tho  muscles  may  recover  to  a  marked 
degree  the  power  of  voluntary  motion,  without  a  corresponding  restora* 
tion  of  their  normal  electrical  relations. 

In  hysterical  paralysis  any  aid  to  diagnosis  is  often  of  very  great 
value ;  and  it  has  been  asserted  that  in  this  class  of  palsies  the  preser- 
vation of  electro-contractility  with  loss  of  electro-sensibility  is  always 
present,  and  is  of  diagnostic  import*  My  experience^  nevertheless,  ia  very 
positive  that  in  hysterical  palsy  both  elect ro^conti'actility  and  electro 
sensibility  are  frequently  nonnaL  When,  however^  the  paralyzed  mus- 
cle responds  to  galvanic  cuiTents,  and  the  patient  is  to  a  great  exten 
or  altogether,  insensible  to  their  passage,  a  vory  positive  diagnosis  of 
hysteria  may  be  given.  The  electro-contractility  is  never  seriously 
compromised  in  hysterical  palsy. 

In  using  galvanism  as  an  aid  in  pro^fnosis,  the  condition  of  the  mus- 
cular eootnietility  is  alwayrj  to  be  considered  in  conjunction  with  tha 
nuture  of  the  lesion  and  the  length  of  time  it  has  existed. 

Taking  first  ordinary  hemiplegia  as  the  type  of  cerebral  palsies,  it 
must  be  borne  in  mind  that  the  actual  existent  amount  of  paralysis 
is  really  the  product  of  two  esseutially  different  factors.  The  nerve- 
centre  is  primarily  damaged,  and  at\er  a  time  the  muscle  also  suffers 
loss  of  structural  integrity  fVom  want  of  use.  The  restoration  of  the.*! 
nerve-eenti'e  does  not  necessarily  involve  the  restoration  of  the  musclO| 
80  that  in  a  case  of  hemiplegia  of  some  standing  the  cerebrum 
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have  rocovenid  itself  partially  or  entirely,  and  yet  thu  muscle  be  in 
such  a  st-at©  of  degeneration  as  to  be  unable  to  ri3i§pond  to  the  impulse 
transmitted  to  it  from  the  nerve-centre. 

Under  these  circumstances^  galvanic  treatment^  although  unable  to 
atfect  the  nerve-centres  to  any  extent,  does  great  good  by  restoring  the 
muscular  tone.  It  is  manifestly  impossible  in  such  a  case  to  determine 
before  treatment  how  far  the  nerve-centre  has  recovered  itself,  or,  i*i 
other  words,  to  what  extent  the  existing  paralysis  is  of  centric  and  to 
what  extent  of  muscular  origin.  Whon^  in  a  case  of  apoplectic  homi- 
plijgia,  there  is  no  recovery  at  all  of  the  power  of  voluntary  move- 
ment  after  the  lapse  of  six  weeks,  the  prospect  of  decided  improvement 
from  electrica*  treatment  is  very  gloomy,  because  the  probabilities  are 
altogether  in  favor  of  the  existence  of  a  serious^  persistent  centric  lesion. 
If.  however,  there  is  some  motion,  the  probabilities  of  improvement  are 
inversely  proportionate  to  the  structural  health  of  the  muscles:  Lt-.,  the 
woi*8e  the  state  of  the  muscle  the  better  the  expectation  of  roHef  If  the 
toMo  and  the  electro-contractility  of  the  muscles  are  normal,  the  centric 
factor  is  the  chief  one  in  the  production  of  the  paralysis,  and  little  good 
b  to  be  achieved  by  the  use  of  the  galvanic  current.  On  the  other  hand, 
if  the  muscles  have  undergone  a  very  decided  degeneration,  much  good 
is  to  be  expected.  No  hopes  of  absolute  cure  should,  however,  be  held 
out,  beCHUfie,  in  the  great  majority  of  cases,  after  the  muscles  have 
been  fully  restored  the  nerve-centre  is  found  to  be  hk^fc  or  leas  dam- 
aged. The  improvement  under  the  use  of  eli^etricity  is  usually  at  fir*8t 
rapid,  but  aft^r  a  time  ceases  altogether,  because,  the  muscles  having 
recovered  their  tone,  it  is  not  possible  to  affect  to  any  great  extent  the 
ftole  remaining  cause  of  the  paralysis, — Le.^  the  centric  lesion.  Under 
these  circumstances  it  is  useless  to  continue  treatment. 

In  infantile  pantlysis,  early  in  the  attack  the  galvanic  current  is 
of  little  value  in  determining  the  prognosis,  except  that  the  general 
law  is,  that  the  more  rapidly  electro-contractility  is  lost,  the  more  seri- 
ous is  the  case.  In  advanced  cases,  the  duration  of  the  attack  and  the 
condition  of  the  eloetro-contractility  in  the  muscles  are  both  to  be  con- 
sidered. Tf  no  rewponse  at  all  to  on  electric  cun*ent  can  bo  obtaiuiHl, 
the  prognosis  is  always  very  grave;  although  even  under  such  circum- 
stances a  decided  improvement  has  occurred  in  a  small  percentage  of 
the  cases  I  have  treated.  If  the  case  be  an  old  one,  the  preservation 
of  some  degi-ee  of  eleetro-contractility  indicates  that  the  structural 
lesion  in  the  cord  is  not  a  fatal  one ;  and  as,  under  these  circumstances, 
the  muscles  can  always  be  more  or  less  perfectly  restored,  the  prospect 
of  improvement  is  very  good.  The  preservation  of  electro-con traetility 
late  in  the  disorder,  when  the  centric  lesion  is  no  longer  progressing,  is 
of  much  more  import  than  it  is  in  the  first  few  weeks  or  months  of  the 
cuse,  when  the  central  ti'ouble  may  be  increasing, 

In  peripheral  palsies  the  prognosis  depends  rather  upon  the  nature 
of  the  nerve-lesion  than  upon  the  condition  of  the  muscle ;  but  it  must 
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bo  remembei*ed  that  when  u  muscle  has  absolutely  lost  its  power  of 
responding  to  any  electricsd  current  its  restoration  is  always  a  matter 
of  difficulty  and  of  some  doubt. 

In  regard  to  therapeusiSy  the  first  point  to  be  determined  in  acute 
cases  iftj  very  often,  when  to  commence  electrical  treatment  When  the 
lesion  is  of  such  nature  as  not  to  provoke  any  irritation  of  the  nerve- 
centre,  no  time  should  be  lost.  Thus,  if  a  man  is  unable  to  use  bis  j 
arm  because  he  has  slept  with  it  under  his  head  and  thereby  pa ralya&ed 
the  nerve  by  pressure,  galvanism  should  he  at  once  employed. 

When,  however,  the  lesion  is  of  such  character  as  of  necessity  to 
irritate  the  nei-ve- centres^  the  case  is  different-     The  local  stimulation  , 
of  the  peripheral  nerve-fibi'es  by  the  electrical  current  does,  in  t-ome  j 
way  not  yet  definitely  understood,  affect  the  nutrition  of  the  nerve-  j 
centres;  and  when  these  nerve-centres  are  in  a  state  of  active  excite- 
ment or  intlammatian,  a  peripheral  galvanic  irritation  may  do  serious 
injury;     Hence  the  rule  that  when  an  acute  palsy  is  connected  with 
active  irritation  of  the   nerve-centres,  galvanism  should  not  be  used 
upon  the  muscles  until  the  centric  disturbance  has  subsided.     Thus,  in 
kemipletjia  from  cerebral  hemorrhage  the  muscles  must  be  allowed  to 
rest  not  only  until  all  symptoms  of  centric  irritation  have  passed  away, 
but  also  until  the  brain  has  become  so  accustomed  to  the  clot  that  the  I 
latter  no  longer  acts  as  a  foreign  body.     It  is  usually  from  three  to  j 
six  weeks  before  electricity  can  be  used  with  advantage  in  these  ease*^,  ' 
Again,  in  acute  cerebritis.  cerebral  or  spinal  meningitis^  and  myelitis^  the 
employment  of  galvanic  cmTonts  should  be  strictly  forbidden  until  a 
stage  is  reached  when  the  effects  of  the  inflammation,  and   not  the 
inflammation  itself,  are  to  bo  dealt  with* 

When  it  has  been  decided  to  commence  the  use  of  galvanism,  it  is 
next  to  be  determined  what  current  shall  be  employed.  It  iias  already 
been  shown  that  there  are  no  inherent  mysterious  differences  in  the 
various  currents;  yet  there  is  a  practical  difference,  and  the  clinical 
rule  of  choice  is,  Always  select  that  current  which  produces  the  greatest { 
number  r^f  muscular  contractions  with  the  least  amount  of  pain;  trying  I 
the  rapid  I}'- interrupted  faradic  or  the  rapid  ly-inteiTupted  chemical 
current  and  the  slowly-interrupted  faradic  or  the  slowly-interrupted 
cheniieal  eun'ont,  and  always,  when  these  fail  to  elicit  re'sponse,  the 
slowly-reversed  chemical  current,  which,  if  necessary,  may  be  ijicrcascd 
in  strength  until  the  patient  can  no  longer  bear  the  pain. 

The  cuiTent  having  been  selected,  the  individual  rnuscles  must  be 
galvanized  at  each  seance. 

After  what  has  been  said  previously,  it  is  not  necessary  to  speak 
at  this  point  as  to  the  best  methods  of  applying  the  currents  to  the 
muscles,  but  only  to  insist  upon  the  fact  that  it  is  not  so  much  the 
electricity  as  the  contrtictions  induced  by  it  that  benefit  the  palsied 
parts,  and  that  consequently  the  electro-motor  points  ^f  the  muscles  j 
should  always  be  sepamtely  reached.    The  diagrams  given  in  the  Ap-j 
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pendix  will  point  out  more  clearly  than  would  pages  oi^  description  the 
approximate  positions  of  the  motor  points,  which  vary  eomowhat  in 
their  location  in  various  individuals.  Some  deep-eeated  muscles  we 
are  not  able  to  reach  directly,  but  we  can  reach  them  indirectly  by 
galvanizing  the  nervea  w^hich  supply  them. 

There  are  certain  precautionary  rules  which  must  never  be  lost 
sight  of  in  the  galvanic  treatment  of  palsies.  Pain  is  an  evil,  and  its 
intlietion  is  always  to  be  avoided  as  Ikr  as  possible,  Hence  the  rule 
never  to  use  stronger  currents  than  is  necessary.  It  is  very  possible  to 
fatigue  a  healthy  mus^cle,  umch  more  a  diHieased  one,  A  weak  muscle 
may  be  greatly  injured  by  being  over*fatigued.  Hence  the  rule  that 
cun*ent«  are  not  to  be  applied  to  muscle!*  sufficiently  long  at  a  time  to 
induce  fatigue.  In  general,  an  electrical  seance  should  last  from  ten  to 
twenty  minutes,  no  one  muscle  being  subjected  to  the  cuiTents  for  more 
than  &re  minutea,  and  it  may  be  repeated  daily,  or  three  times  a  week. 

Sensory  System. — Affections  of  the  sensory  nerves  are  of  thi-ee  kinds, 
pain,  byperfcsthcfJiia,  and  amesthesia.  There  are,  of  course,  dit^tiuci 
it^s  or  disorders,  which  may  exist  separately  or  conjointly :  as  an 
instance  of  the  coexistence  of  pain  and  anaesthesia  may  be  mentioned 
the  anfBsthesia  dolorosa  of  Romberg,  The  use  of  electricity  for  the 
relief  of  these  disoi-dei-s  is  almost  entirely  empirical, — ^iudecd,  is  often 
purely  experimental  in  an  individuai  case,  as  no  clinical  laws  regulating 
the  use  or  enabling  us  to  decide  as  to  the  applicability  of  the  agency 
hftve  as  yet  been  worked  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  cm-- 
rent  ie  powerless  to  relieve  the  pain  of  phlegmonous  infiammations^  and 
that  its  use  should  be  restricted  chiefly  to  nervous  pain  or  neuralgia. 
It  is  alflo  true  that  the  currents  are  posi^essed  of  no  therapeutic  power 
over  neuralgia  dependent  upon  central  organic  lesions ;  this  is  also  prob- 
ably true  of  such  neuralgias  as  migraine^  malarial  hemicrania,  and  toxic 
neuralgiaSy  in  which,  although  there  is  no  perceptible  organic  lesion, 
there  is  some  deep-seated,  inherent  deficiency  either  in  the  central 
nervous  system  or  in  the  constitution  or  condition  of  the  patient. 

In  rheumatic  neuralgias,  such  h^b  sciaticd,  electricity  sometimes  does 
^reat  good,  but  perhaps  more  often  fails.  I  have  seen  it  effect  the 
eatest  good,  and  I  have  seen  it  aggravate  the  disorder.  My  experi- 
ence has  not  been  sufficient  to  allow  me  to  speak  authoritatively,  but 
it  appears  to  indicate  that  the  currents  are  most  successful  when  the 
Mage  of  acute  inflammation  is  past  and  when  the  pain  is  maintained 
by  some  persistent  condition  or  habit  of  the  nerve-trunk.  In  regard 
to  the  selection  of  the  current,  my  experience  is  that  it  must  be  purely 
«<?npincaL  The  most  usually  successful  is  a  very  mild  (four  to  eight 
cells)  chemical  cun'ent,  which  should  be  passed  steadily  for  ten  minutes 
down  the  nerves.  It  should  not  bo  so  strong  as  to  give  actual  pivin, 
utid  mast  not  be  inlerrupted.  As  in  the  great  majority  of  cases  this 
method  of  application  yields  the  best  results,  it  should  always  be  tried 
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tirst.  Whan  it  does  good,  it  nearly  always  atforde  relief  after»  at  tlie 
most,  two  or  three  sittings.     Some  eases  receive  most  benefit  from  a  | 

rapidlj-intermptcd  taradie  current,  which  should  therefoi^  be  tried  if 
the  continuous  ciirreQt  fails.  To  the  employment  of  electricity  should 
of  course  always  be  added  the  proper  constituiiuniil  treatment  of  the 
ease. 

Jn  hysteria^  in  some  cases  whose  nature  is  very  obscure,  and  rarely  j 
as  a  sequela  or  result  of  a  serious  cerebral  or  spinal  Ici^ion  which  may 
have  becQ  more  or  less  completely  recovered   from,  there  exist  loctil  ^ 
ancBMhesias  of  the  skin.     When  these  are  not  dependent  upon  a  too  , 
serious   organic   lesion,  they  ai-e   often  very  much  benefited,  or  even 
cured,  by  the  use  of  the  electric  brush.     This  should  be  large  and  com-  ^ 
posed  of  fine  wires,  while  the  other  electrode  should  consist  of  a  large, 
well' wetted  i^ponge,  placed  upon  a  distant  part  of  the  body.     Either  j 
the  faradic  or  the  chemical  current  may  be  employed  ;  in  either  case  it 
should  be  a  very  strong  one. 

Application  to  the  Xerve-Centres,  and  Use  as  a  Tonic, — Gal-1 
vanism  in  various  forms  has  been  applied  locally  to  the  nerve-centres  in 
various  diseases.     In  regard  to  the  bmio,  I  have  never  yet  met  with 
any  clear  clinical  evidence  of  good  having  been  accomph'^hed ;   and, 
with  our  present  physiological  knowledge,  it  is  diMeult  to  imagine  in 
what  way  or  under  what  circumstances  eerebml  gal  van  i /.at  ion  can  i 
produce  good  results.     On  the  other  band,  harm  certainly  has  been 
wrought  by  the  application  of  strong  currents  to  the  head.     Galvanic  j 
currents  passed  through  the  brain  can  act  only  as  Irritants,  and  I  agree  | 
entirely  with  the  dictiun  of  Cyon  (^Principes  (V Electrotherapies  Pari'^i  j 
1873),  that  galvanization  of  the  head  ought  to  be  abandoned- 

An  enormous  amount  of  influence  in  all  sorts  of  diseases  has  been  J 
claimed  for  the  i^o-ealled  (jalmm'zation  of  the  sym^hithetk,    lu  this  appli- 
cation an  olive-shaped  electrode  is  pi-essed  firmly  into  the  aurictilO'-| 
maxillary  fossa,  while  a  large  sponge  electrode  is  placed  over  or  by 
the  side  of  the  sixth  and  sever^th  cei*vical  vertebni\     For  anatomical 
reasons,  I  do  not  believe  it  possible  by  this  method  to  affect  the  upper 
cei-vical  sympathetic  ganglion;  and  the  physiological  and  clinical  evi-, 
dence  seemw  tu  me  to  point  to  the  same  conclusion.     The  ganglioo^ 
is  placed  deeply  beneath  the  carotid  artery,  and  so  situated  that  any 
current  tniversin<^  it  en  route  to  the  other  pole,  as  usually  applied,, 
would  have  to  pass  through  the  vertebrae.     The  laws  of  electrical  con-s 
diiction,  however,  show  that  the  cuiTents  would   seek  the   route.'i  of 
least  resistance,  so  that  it  is  a  priori  improbable  that  any  a]>preciable 
portion  of  the  gjilvanism  would  pass  through  the  ganglion. 

Leaving  all  this  asitle,  the  physiological  proof  that  the  currents  of  1 
appreciable  power  do  not  reach  the  ganglion  are,  to  my  mind,  abso*] 
lute.      When  the  slightest  galvanic  stimulus  is  applied  to  the  bared 
ganglion,  the   results  which  follow  are  imiform,  constant,  and  so  ap- ' 
parent  that  a  child  can  see  them;  they  are  dilatation  of  the  pupil,  and 
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atractioQ  of  the  vessels  of  the  eye,  ear,  etc.,  uud  twthing  more.  These 
reeults  do  not  follow  tho  application  of  the  ciirreiUg  in  laan,  at*  above 
deeeribcHl.  It  hits  been  asserted  that  the  vohsoIs  of  the  i*6tina  have 
beea  seen  to  contract;  but  Professor  William  i%  Korris,  one  of  the  best 
opUtbalmologiBts  in  the  country,  has  very  closely  observed  the  retinal 
vesseL*  under  these  circumstances,  and  has  never  been  able  to  detect 
the  slightest  change.  Moreover,  some  of  the  observ^ers  who  have  seen 
the  vessels  alter  state  that  they  dibte,  while  others  aftirrn  that  they 
contract,  or  that  they  sometimes  eoutnict  and  sometimes  dilate.  If  the 
vessels  change  under  the  influence  of  the  eurrent,  why  does  not  the 
pupil?  Any  unprejudiced  observer  can  be  convinced  at  once  that  it 
does  not  alter,  and  any  prejudiced  and  not  very  skilful  ophthalmologist 
may  tind  in  the  retinal  vessels  what  he  expects.  l>rb.  Beat^d  and  Eock- 
well  strongly  insist  upon  the  possibiUty  of  galvanizing  the  cervical 
sympathetic,  yet  they  acknowledge  (toe,  cit.,  p.  I2d)  *'  that  the  ordinary 
therapeutical  measures  for  electrizing  the  sympatheties  do  not  produce 
the  same  effects  as  electrizing  the  ganglia."  This  being  so,  it  would 
seem  unnecessary  to  discuss  the  subject  further;  yet  I  shall  analyze 
Bomewhat  the  evidence  upon  which  the  gentlemen  mentioned,  along 
with  other  electro-therapeutists,  rest  an  opinion  so  seemingly  opposed 
to  all  scientific  induction.  This  evidence*,  as  founded  on  the  large  series 
of  experiments  of  Brs.  Beard  and  Hockwell,  is  embraced  in  the  follow- 
ing paragraphs : 

First,  The  alleged  action  on  the  retinal  vessels, 

Second.  A  hypnotic  effect  was  sometimes  perceptible,  but  only  in 
the  very  nervous  and  impressionable. 

Third.  A  sensible  perspiration  was  caused  when  very  strong  cur- 
rents were  used. 

Fourth.  The  pulse  was  sometimes  accelerated,  sometimes  sluckencd. 

In  regard  to  the  evidence  contained  in  the  first  paragraph:  as 
already  stated,  the  results  of  observiitions  are  altoi^ether  contradictory, 
even  Beard  and  Eockwell  stating  that  "much  seemed  to  depend  on  the 
t6inp4?rament  and  condition  of  the  individual ;  what  would  cause  con- 
ta^ction  in  one  would  cause  dilatation  in  another/'  The  changes  in  the 
retinal  vessels  could  not,  under  these  circurost-anees,  have  been  due  to 
an  action  of  the  galvanism  upon  a  ganglion,  stimulation  of  which 
(Uwaifs  produces  contraction  of  the  vessels:  evident ly,  if  altemtions 
of  the  vessels  really  occurred^  they  were  the  results  of  physical  or 
other  intlueneeH,  and  not  difectly  due  to  the  galvanic  current. 

As  none  of  the  phenomena  mentioned  in  the  second,  third,  and 
fourth  propositions  are  produced  w^hen  the  bai'ed  ganglia  is  galvanized, 
ad  as  all  of  them  are  producible  by  paJn  or  nervous  excitement,  it 
sras  very  plain  that,  like  the  asserted  retinal  changes,  they  must  have 
bad  their  origin  in  the  psychical  disturbance  of  observer  or  patient. 

Very  great  thenipeutic  value  has  been  attached  by  various  writers 
to  the  effect  of  galvanizatiofi  of  the  sptnul  mrd.     As  in  the  case  of 
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the  sjmpathetie,  most  opposite  opinioTis  are  held  by  e^jimlly  high 
ftuthoritics ;  one  asserting  that  a  downward  spinal  current  diliitos 
ami  an  upward  one  contracts  the  vessels  of  the  coi-d,  while  another 
strenuously  insists  that  upward  currents  contract  the  vesaelg  and 
dov\Tiwurd  currents  dilate  them.  The  name  line  of  reasoning  that  has 
herf  been  given  in  regard  to  the  sympathetie  ner\re  applies  to  the  spinal 
eonl.  The  infinitely  weak  current  formed  between  a  silver  grooved 
director  and  a  pair  of  iron  forceps,  moistened  with  the  fluid  o^  the 
body^  will  induce  when  applied  to  the  bared  cord  very  distinct  evidences 
of  functional  excitement,  in  the  form  of  spasms ;  and  yet  no  cun*eut  I 
have  ever  been  able  to  apply  to  the  spine  in  patients  has  caused  a 
tremor  in  the  muscles  other  than  those  of  the  back.  If  spinal  cur- 
rents do  good  directly,  1  conceive  it  must  be  by  an  action  upon  the 
neiTe-perij>!icnes ;  for  it  is  entirely  possible  that  such  an  action  may 
aflcct  the  nutrition  of  the  cord.  Moreover,  in  some  of  the  diseaaea  in 
which  the  measure  has  been  practised  with  most  success,  the  very  great 
power  of  the  emotions  is  notorious;  and  I  conceive  electricity  often 
cures  by  acting  on  the  mental  or  the  moral  nature.  Of  course  the  cure 
may  be  no  less  real  and  important  on  this  account.  In  that  peculiar 
atlection  allied  to  hysteria,  variously  known  ai*  spimd  irritation^  spinal 
anaemia,  etc.,  I  have  seen  the  apjilication  of  electricity  to  the  back  of 
the  greatest  service.  Sometimes  a  rapidly-interrupted,  strong  furadic 
current  has  ajipeared  to  be  most  effectual ;  sometimes  a  moderate,  con- 
tinuous chemical  current  has  beet  etiited  the  case.  In  spinal  con0esiion, 
and  in  chronic  spinal  injlamjnations  of  all  forms,  I  have  used  downward 
chemical  currents  in  a  large  number  of  cases,  but  in  every  instance 
other  measures  were  at  the  same  time  employed,  and  only  in  a  very 
few  cases  has  there  been  any  detinite  evidence  of  the  galvanism  being 
of  any  service.  From  ten  to  twenty-five  cells  may  be  employed,  the 
positive  polo  being  applied  for  fifteen  to  twenty  minutes  upon  the  nape 
of  the  neck,  and  the  negative  over  the  coccyx  or  on  the  ceuti*e  uf  the 
lumbar  vertebne. 

It  has  recently  been  shown  that  galvanism  has  some  tonic  powef 
and  may  be  used  as  nuch  in  cases  of  simple  debility  or  nen'ous  exhaus- 
tion without  any  definite  lesions.  From  what  we  know  of  its  physio- 
logical action,  it  is  reasonable  to  suppose  that  the  force  must  be  able  to 
modily  the  circulation  of  every  part  that  has  muscular  fibres  in  itself 
or  in  its  blood-vessels;  and  such  parts  constitute  the  great  bulk  of  the 
body.  It  has  also  been  shown  by  Dr.  S.  Weir  Mitchell  that  it  is  capable 
of  temporarily  elevating  the  general  bodily  t-emperature.  Whether  it« 
action  is  solely  by  modifying  the  circulation  and  causing  mu^^cular 
contractions,  or  whether  it  has  also  a  more  direct  infiuence  upon  the 
nutritive  cell  actio  nn,  is  uncertain.     Beard  and  liockwell*  employ  two  1 
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methods  of  application,  which  they  denominato  general  faradization 
and  central  galvanization,  as  follo^va: 

General  Faradization. — ^In  praotiaing  thia,  the  patient  ehonld  put 
the  feet  upon  a  copper  plate,  which  serves  as  one  electrode,  or  should 
have  a  large,  moistened  epongc  pkiced  over  the  coccyx,  while  a  large 
Aponge  electrode  is  passed  over  the  aurfaco  of  the  body.  The  movable 
electrode  should  be  first  placed  upon  the  forehead,  then  back  of  the 
oars,  a  mild  current  being  used.  It  may  then  be  pressed  firmly  over 
the  sixth  and  seventh  cervical  vertobrro,  and  a  powerful  current  em- 
ployed J  then  it  sboiild  be  passed  to  the  posterior  cervical  triangle  just 
by  the  posterior  border  of  the  sterno-cleido-mastoid  muscle;  then  to 
the  middle  of  the  spine,  where  very  strong  currents  are  usually  well 
borne;  then  down  the  chest  to  the  pit  of  the  stomach,  and  finally  to 
the  extremities.  Board  and  Eockwell  give  the  following  as  the  usual 
length  and  proportion  of  the  seance :  head,  one  minute ;  neck  and 
cervical  spine,  four  minutes;  back,  three  minutes;  abdomen,  three 
minutes;  upper  and  lower  extremities,  four  minutes. 

In  employing  this  method^  at  first  the  currents  should  not  bo  too 
powerful,  afterwards  they  should  be  made  as  strong  as  can  be  borne 
without  pain.  The  seances  should  be  held  two  or  three  times  a  week. 
Central  Galvanization, — ^^The  object  in  central  galvanization  is  to 
bring  the  whole  central  nervous  system — the  brain j  sympathetic  and 
spinal  cord,  as  well  as  the  pneumogastric  and  depressor  nervei* — under 
the  influence  of  the  galvanic  current.  One  polo  (usually  the  negative) 
is  placed  at  the  epigastrium,  while  the  other  is  passed  over  the  foi*ehead 
and  top  of  the  bead,  by  the  inner  borders  of  the  stem  o-c  lei  do-mas  to  id 
muscles,  from  the  mastoid  fossa  to  the  sternum,  at  the  nape  of  the  neck, 
and  down  the  entire  length  of  the  spine/'  In  applying  the  pole  to  the 
head,  the  hair  should  be  wetted,  or,  if  this  be  objected  to,  the  applica- 
tion should  be  made  to  the  top  of  the  head,  locally  dampened,  and  over 
the  prominences  back  of  the  cars.  Care  should  be  taken  not  to  inter- 
rupt the  current,  and  in  increasing  it  to  use  the  rheostat  no  oftener  than 
is  absolutely  necessary.  The  seance  should  be  repeated  twice  or  three 
times  a  week,  and  should  bo  arranged  as  follows:  head,  one  to  two 
minutes  (six  to  eight  cells) ;  neck,  both  sides,  one  to  five  minutes  (ton 
to  fifteen  colls) ;  back,  three  to  six  minutes  (ten  to  thirty  cells). 

In  regard  to  the  choice  of  these  plans,  Beard  and  Rockwell  affirm 
that  general  faradization  is  to  be  preferred  where  great  muscular  debility 
exists ;  central  galvanization  where  there  is  rather  a  nervous  exhaustion, 
as  in  hysteria  and  chorea^  ht^pockondriasis,  etc.  In  many  eases  the  best 
etfects  am  to  be  obtained  by  alternating  the  modes  of  application,  either 
from  day  to  day  or  from  week  to  week. 

My  own  experience  loads  me  to  prefer  decidedly  the  fararlic  current 
aa  a  tonic.  I  believe  that  when  properly  used  it  does  increase  the 
activity  of  the  circulation,  probably  by  an  influence  upon  the  smaller 
vessels :  it  is  further  possible  that  it  has  a  direct  as  well  as  an  indirect 
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influence  upon  the  chemical  movements  of  the  general  tissues.  In 
order  to  get  the  best  results,  the  seance  should  last  from  forty  minutes 
to  an  hour,  and  should  be  divided  into  two  parts.  Thirty  to  forty 
minutes  should  be  occupied  in  the  first  part,  during  which  the  effort 
is  to  bring  into  contraction  all  the  muscles  of  the  body.  The  current 
used  should  be  a  slowly-interrupted  one,  of  such  strength  as  to  produce 
powerful  muscular  contractions.  Beginning  at  one  or  other  of  the  ex- 
tremities, and  bearing  constantly  in  mind  the  position  of  the  motor 
points,  the  operator  should  go  over  the  whole  body,  not  forgetting  the 
muscles  of  the  chest,  back,  and  abdomen.  When  the  muscular  system 
is  sluggish  the  poles  should  be  brought  near  enough  to  one  another  to 
bring  the  desired  response.  A  plan  which  I  have  sometimes  adopted 
with  good  results  is  to  affix  a  large  stationary  electrode  to  the  feet,  or 
during  part  of  the  stance  to  the  coccygeal  region,  and  then  to  apply 
slowly  and  successively  a  smaUer  electrode  to  the  motor  points  of  the 
various  muscles  of  the  upper  extremities,  neck,  trunk,  and  lower  ex- 
tremities ;  also  to  place  for  longer  periods  one  electrode  over  the  larger 
abdominal  viscera. 


PART     II. 


DRUGS. 


i  SKETCH  OF  THEIR  NATURAL  HISTORY  AND  PHARMACEUTICAL 

FREPAHATIONS.  WITH  AN  EXHAUSTIVE  STUDY  OF  THEIR 

PHYSIOLOGICAL,  THERAPEUTICAL,  AND  TOXICO- 

LOGICAL  ACTIONS. 


PRELIMINARY    CONSIDERATIONS. 


iLTOocoa  Ph  ARM  ACT,  OF  th©  science  of  prepuring  medicines,  is 
^tinct  Irom  Therapeutics,  or  the  ecieiice  of  the  application 
ic^  to  the  cure  of  diaeasCi  it  is  evident  that  gome  acquaint* 
•ooe  ritH  the  former  is  necessary  to  the  correct  appreciation  of  the 
hUer.  Further,  the  basis  of  each  of  these  studies  is  a  knowledge  of 
^TUitA  Medica,  or  the  substances  used  as  medicines.  Pharmacology 
14  Uie  general  term  employed  to  embrace  these  thi*ee  divisions. 

In  every  civilized  country  there  is  some  reeognixed  official  list  of 
^Ifu^  and  their  preparations,  known  as  the  Fharniacopcein.  In  mc)st 
I'Uecft.  thiA,  being  prepared  with  the  sanction  of  the  government,  par- 
Ukotof  the  nature  of  a  law,  but  in  the  United  States  conformity  to  it 
tiepencb  upon  the  voluntary  action  of  the  professions  of  Medicine  and 
Pbrmacy,  by  a  representative  convention  of  which  it  was  originally 
iw^fmrvd  and  is  decennially  i*e vised. 

The  preparations  made  from  crude  drugs  are  as  follows : 
AitvrRACTA. — Abstracts  are  powdered  extmets  so  diliite<l  with  milk 
«og»r  that  they  are  exactly  twice  the  strength  of  the  crude  drug, 

DvoocTA. — Decoctions  are  made  by  boiling  crude  drugs  for  a  greater 
riesi  time  in  water.  It  is  evident  that  this  method  of  preparing  is 
^blo  when  the  active  principle  is  volatile  or  is  easily  deeuni posed 
by  hcut,  or  when  the  drug  contains  much  starch,  whose  extmetion 
tmtld  tnnke  the  preparation  very  thick  and  predispose  it  to  rapid 
JccomjH>siiion.     The  method  is  especially  adapted  to  hard,  woody  sub- 
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staneea.  and  to  those  containing  much  albiimenj  which  is  coagulated  by 
the  boilin;^  water  and  left  in  the  oriiriiml  drug, 

Infusa. — Tnfusmis  are  made  with  water,  either  cold  or  hot,  without 
boiling.     Thej  are  prepared  by  maceration  or  by  displacement. 

LiQUOREs, — Solutions  are  preparations  in  which  an  active,  non-volattle 
principle  is  dissolved  in  water. 

Aqu^. —  Waters  are  solutions  of  volatile  principles  in  water. 

MiSTVRJE:.^-3fij:tiires  are  preparationi?  in  which  one  or  more  medici- 
nal substances  arc  held  in  Biispen^iou  in  water.  Of  such  nature  are 
erntilsions,  in  which  some  oily  material  is  suspended  by  a  gummy  or  an 
albuminous  body. 

MuciLAOiNES. — Mucilages  are  solutions  of  gummy  substances  in 
water. 

Stbupi. — Syrups  are  sugary  liquids,  the  menstruum  or  basis  of  which 
is  water,  with,  in  some  cases,  vinegar  or  alcohol. 

Mei.lita. — Honeys  are  preparations  whose  basis  is  honey. 

Aceta' — Vinegars  are  preparations  in  which  vinegar  or  dilute  acetic 
acid  is  used  as  the  menstruum. 

lii^QTVwM,— Tinctures  are  alcoholic  solutions  prepared  by  macera- 
tion or  displacement  from  the  crude  drug,  or  by  dissolving  non-volatile 
principles.     In  some  of  them  strong,  in  others  dilute,  alcohol  is  used. 

SniiiTUS. — Spirits  are  alcoholic  solutions  of  volatile  principles,  made 
by  direct  solution  or  by  distillutiori  from  the  ci-udo  drugs. 

Vina. —  Wines  are  prepamtions  whose  menstruum  is  wine. 

Gltcerita, — Glgcerites  ai'e  preparations  in  which  glycerin  is  the 
solvent. 

Olea  Destillata. —  VoldtiiCj  distUkdj  or  ethereal  oils  are  active  prin- 
ciples obtained  from  plants  by  distillation  or  by  other  processes.  They 
have  no  chemical  relations  with  fixed  oils,  and  are  readily  to  bo  distin- 
guished by  the  tact  that  the  stain  which  they  leave  upon  paper  dis- 
appears in  a  little  lime.  They  are  usually  composed  either  of  carbon 
and  hydrogen,  or  of  cjirbon,  hydrogen^  and  oxygen,  to  which,  in  the 
case  of  certain  bad-smelling  oils,  sulphur  is  added.  By  oxidation  they 
are  eon  verted  into  resinous  compounds.  They  are  all  inflanunablcj 
usually  of  powerful  odor,  commonly,  but  not  in  all  instances,  lighter 
than  water,  slightly  Bolubte  in  Tvatcr,  and  freely  soluble  in  petroleum 
benxin.  By  the  destructive  distillation  of  various  organic  substances 
are  obtained  products  resembling  somewhat  volatile  oils.  These  are 
the  BO-ealled  empyreumatic  oils, 

Oleata. —  Oleates  are  solutions  of  definite  pnneiples  in  oleic  acid. 

Oleoresin^. — Oleoresins  are  concentrated  preparations,  composed 
genera Hy  of  a  volatile  oil  and  a  resin.  They  are  really  ethereal  ex- 
tracts, made  by  the  action  of  ether  upon  the  crude  drugs ;  in  the  ease 
of  ginger,  a  mixture  of  alcohol  and  ether  is  used, 

Stjcct. — Fresh  jnices  are  obtained  by  expixjssion  of  the  green  plant, 
enough  alcohol  being  added  to  preserve  them. 
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Extra CTA. — SoUd  extracts  are  of  two  kinds;  one  being  propared  by 
the  evaporation  of  the  fresh  juice^  the  other  lining  made  in  vuHuns  ways 
from  the  crude  drug, 

EXTRACTA  Fluida. — Fluid  extracts  are  very  concentrated  fluid  prepa- 
rations, generally  so  made  that  one  minim  rcpi*esent8  one  griiin  of  the 
crude  drug. 

Besiiv^.^ — Eesins  are  peculiar  solid  vegetable  active  principles,  sol- 
uble in  alcoholand  insoluble  in  water,  most  of  which  arc  obtained  by 
Lthe  precipitation  of  gaturated  tinctures  with  water.  The  majority  of 
I  the  officinal  resins  are  purgatives. 

CoNFECTioNEs. — Confectiotis  are  medicinal  substances  beaten  up  with 
jur  into  a  pasty  mass. 

Trochisci. —  Troches^  or  lozenges^  are  gummy  pellets  or  disks,  so  made 
as  to  dissolve  slowly  in  the  mouth. 

SupposiTORiA. — Suppositories  are  conical  bodies,  prepared  for  intro- 
duction into  the  I'cctumj  where  they  raelt  with  the  heat  of  the  body. 
Their  basis  is  gencralh^  cacao  butter. 

UxanENTA  and  Cerata. — Ointments  and  Cerates  are  fatty  solid  prcp- 
si]*ations  for  external  use.  The  cerates  containing  wax  (cera)  are  the 
firmer  of  the  two. 

Ejiplastra. — Plasters  aw  solid  substances  spread  by  the  aid  of  heat 
upon  muslin,  skin,  or  other  similar  material,  and  of  such  nature  as  to 
bo  adhesive  at  the  tern  pent  tu  re  of  tho  body. 

Chajitje. — Papers  are  medicated  leaves  or  sheets  of  paper  for  ex- 
ternal use.  The  only  officinal  papers  are  those  of  mustanl,  of  nitrate 
of  potassium,  and  of  eantbarides. 

JjlHiuE^TX-^-Jjifiiments  are  liquid  preparations,  generally  soapy  or 
oily,  and  always  intended  to  be  applied  externally  by  rubbing. 

The  names  of  Pilul.«  (Pills)  and  Pulveres  (Powders)  sufficiently 
indicate  the  character  of  the  preparations. 

The  effects  of  medicitie  ai'e  commonly  divided  into  the  primary  and 
the  secondaryy  or  the  immediate  and  the  remote.  An  example  will  prob- 
ably show  the  difference  between  these  in  the  briefest  and  most  fui'eiblo 
manner.  Thus,  the  immediate  effect  of  a  diarettc  is  ijicreased  urina- 
tion ;  the  secondary  efleet  may  be  removal  of  serous  efl'usion  in  some 
part  of  the  body.  It  is  evident  that  the  latter  is  brought  about  not 
by  the  medicine  itMclf,  but  by  the  changes  it  induces;  the  iucreased  ex- 
cretion causing  a  diminution  of  the  amount  of  the  fluid  in  the  blood- 
^Tcssels,  which  in  turn  leads  to  absorption. 

The  term  or  expression  indication  for  a  given  remedy,  beinL^  in  con- 
stant use,  ought  to  be  dii?tinctly  undci-stood;  by  it  is  meant  the  point- 
ings of  nature,  or,  in  other  words,  the  evident  needs  of  the  system. 
Thus,  hard  fajces  collected  in  the  colon  are  an  indication  for  a  purgative 
of  such  character  as  %vill  produce  watery  secretions  to  soften  them. 
Kelaxation  in  a  part  indicates  a  remedy  that  will  awaken  into  new  life 
ih©  natural  contnictility  of  the  part, — i,e.j  an  astringent.     Again,  the 
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giippregsion  af  acn^retion  from  ovor^excitement,  or  from  irritution,  is  an 
indication  for  some  drug  which  will  ill  lay  iiTitation  ;  while  the  same 
suppression  J  when  dopeiideat  upon  torpor  or  loss  of  cell-activity,  will 
call  for  an  excitant, — an  irritant.  The  childish  absurdity  of  treating 
symptoms  by  any  mieh  law  as  *'eimilia  similibus  curantnr^  or  "dissi- 
inilia  dissimilibus  cnrantur '  is  at  once  apparent.  The  same  symptoms 
may  be  the  result  of  absolutely  antagonistic  conditions  and  require 
ahsolutcly  opposite  treatment.  Without  occupying  space  with  de- 
tails, one  example  will  Huflice,  Either  irritation  or  depression  of  tho 
stomach  may  cause  vomiting.  Therefore  in  one  case  of  vomiting  a 
stomachic  stimulant  such  as  ipecacuanha^  which  when  given  freely  in 
iieaUh  will  produce  voniiting,  may  relieve  the  nausea  because  the  de- 
pressed stomach  needs  a  stimulation  to  bring  it  to  the  normal  level;  in 
another  case  a  stomach  which  rejects  food  because  it  is  irritated  needs 
a  sedative  like  bismuth,  which  in  health  will  not  produce  vomiting. 
In  the  tirst  ease  tho  law  of  similars  seems  to  hold  good,  in  the  second 
tlie  law  of  diftsimiiurM  appears  to  be  dominant,  A  law  of  nature  has  no 
exceptions.  If  an  alleged  law  of  nature  has  exceptions  it  is  not  a  law. 
If  it  were  pmved  that  under  certain  circumstances  the  earth  without 
the  intervention  of  any  second  force  repels  bodies,  we  should  know 
that  the  alleged  law  of  gravity  is  not  a  law.  It  is  plain,  therefore,  that 
neither  of  the  alleged  therapeutic  laws  of  similars  or  of  dissimilars  is, 
in  iruth.  a  law.  They  are  the  results  of  coincidence,  the  expressions  of 
half  truths.  Symptoms  are,  indeed,  but  the  surface-play  of  disease, 
and  the  rational  therapeutLst  always  seeks  their  hidden  meaning*  The 
conscientious  physician  refuses  to  practise  upon  homa?opathiOj  alio* 
jiathicT  t>i*  ^^y  other  restricted  basis,  hut  gleans  therapeutic  knowledge 
from  all  aourceSt  guiding  himself  as  far  as  may  be  by  tho  light  of  reason 
and  science,  but  hesitating  not  to  go  beyond  into  the  region  of  the  un- 
known and  uncertain  when  distincth^  led  by  the  lantern  of  empiricisra. 

By  far  the  graater  number  of  remedies  are  absorbed  into  the  blood, 
and  thus  find  access  to  the  part  upon  which  they  act.  It  is  nceossaryf 
therefore,  fur  them  to  bo  so  placed  that  they  can  be  taken  into  th© 
blood-vessels. 

There  arc  five  paths  of  entrance  for  medicines  into  the  circulation, — 
the  stomach,  the  cellular  tissue,  the  rectum*  tho  skin,  and  the  lungs.  By 
far  the  most  frequently  employed  of  these  is  the  stomach.  It  is  evident 
that,  in  order  to  pass  rapidly  and  readily  into  the  absorbents,  medicines 
must  be  in  solution.  When  administered  by  the  stomach,  however,  it 
18  equally  plain  that  solubility  in  an  ordinaiy  menstruum,  such  as  water, 
is  not  a  sine  qud  non^  since  tho  varying  acidities,  alkalinities,  and  or- 
ganic contents  of  the  alimentary  juices  give  to  them  a  solvent  power 
far  above  that  of  less  complex  and  var3-ing  fluids.  Thus,  a  medicine 
insoluble  in  water  may  be  dissolved  by  tho  acids  of  the  gastric  juice, 
%vhile  another  drug  may  owe  its  activity  to  its  solution  by  the  alkalies 
or  by  the  fatty  matters  of  the  intestinal  fluids. 
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nng  power  of  tho  rectal  fluids  is  very  slight:  hence,  in 
order  to  act  efficiently,  medicines  when  given  by  the  rectum  mast  be  in 
lution  or  be  readily  soluble.  Absorption,  moreover,  does  not  occur  so 
|>idly  Trom  the  rectum  as  from  the  stomach,  and  a  longer  time  is  there- 
i  n^tded  to  impress  the  system  in  this  way.  In  the  great  majority 
1  medicines  are  thus  cxhibit^id  to  obtain  peculiar  effects  more  or 
1  toenl  in  character.  Thus,  an  opium  suppository  is  given  in  d^'^en- 
terr,  or  to  qaict  irritation  of  the  geni to-urinary  organs, 

Medicinefl  which  arc  thrown  into  the  subcutaneous  tissue  are  said  to 

be  mdminidtered  hypodei-micaliy,     Tho  syringe  emphiyed  is  provided 

s  alyurp  Beedle,  which  must  be  kept  scrupulously  clean  and  free 

mflt.    The  medicine  must  be  in  pertect  solution  and  not  too  irri- 

Milillp.    Tlie  advantages  of  this  method  of  exhibition  are  promptness 

lad  oorlainty  of  action.     If  twenty  minutes  be  required  for  the  ab- 

iOrpCiosi  of  a  certain  medicine  from  the  stomach,  forty  minutes  will  be 

iiinlljr  neoeisary  when  it  is  exhibited  by  the  rectuni,  and  five  minutes 

whio  it  is  thrown  into  tho  subcutaneous  tissue.     The  objections  to  the 

kjpodermlc  method  are,  first,  the  danger  of  producing  local  intlamma- 

tiiMi  and  abscesses;  second,  the  possibility  of  throwing  the  whole  mass 

directly  into  a  vein  and  having  it  swept  in  concentrated  fonn  into  the  heart 

w  fterre-eentrefl.    I  have  seen  the  injection  of  a  sixth  of  a  grain  of  mor- 

fihtne  followed  inside  of  a  minute  by  complete  unconsciousness,  collapse, 

vjrmt  of  respiration,  dropping  of  tho  jaw,  and  apparent  death.    The 

dniger  of  such  a  mischance  can  be  greatly  lessened  by  withdrawing  tho 

potnt  of  the  needle  an  eighth  of  an  inch,  at\er  it  has  been  plunged  into 

tlM  itflsuc.    The  local  irritation  produced  by  h}^odermic  injections  has 

mi  only  very  frequently  produced  abscesses,  but  in  not  a  few  cases 

I  caused  fatal  tetanus.     Excessive  irritation  can  be  largely  prevented 

'certain  precautions,  but  there  are  many  medicinal  substances  whose 

HTpodcrmic  cmplo^mient  might  be  advantageous  were  they  not  too  irri- 

tfttii  fur  such  use.     In  all  cases  solution  must  bo  complete,  and  if  tho 

medieitiftl  substance  be  of  such  nature  that  it  is  liable  to  be  precipitated 

hf  alkalies,  an  excess  of  acid  should  be  present  in  the  water  to  prevent 

precipitation  by  the  juices  of  the  cellular  tissue.     An  irritant  which  is 

mpidly  taken  up  from  the  part  may  produce  at  first  smarting  and  pain 

without  creating  any  permanent  irritation,  but  a  smnil  solid  particle 

lying  in  the  cellular  tissue  is  almost  sure  to  cause  inflammation  and 

ibeceoft.    All  hypodermic  injections  should,  therefore,  be  filtered  before 

bliag  used.     It  is  of  the  utmost  importance,  even  when  a  n  on -irritating 

mfcllaiicd  is  employed,  that  the  injection  should  be  absolutely  antiseptic. 

Xo  aoluiioi]  which  has  undergone  any  decomposition  or  contains  any 

growth  flhould  be  used  at  all.     Oi-dinarily  the  solution  should  be  freshly 

made.     It  should  always  l>e  prepared  with  boiled  or  distilled  water, 

wwl  should  usually  have  added  to  it  half  a  drop  of  carbolic  acid.    This 

aiaimiii  of  carbolic  acid  when  thrown  into  the  eelhdar  tissue,  so  far  fVom 

lacreftriiig  the  irritation,  has  a  distinct  power  of  relieving  pain  by 
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virtue  of  ite  local  anoaethetic  inflaence ;  it  also  tends  to  prevent  abseos^, 
and  has  no  perceptible  effect  upon  the  general  eystem.  When  loTpo- 
tlennic  solutions  are  intended  to  be  kept,  they  should  contain  ten  per  cent. 
of  carbolic  acid  with  a  drop  or  two  of  glycerin  to  eveiy  fifteen  minima, 
which  is  the  maximum  amount  that  should  bo  injected  at  one  time.  A 
considerable  proportion  of  glyceinn  wiU  throw  out  of  solution  most  of 
the  alkaloids,  but  when  solution  of  the  medicinal  substance  is  distinctly 
favored  by  glycerin,  as  is  the  case  with  extracts,  three  or  four  drops  of 
the  glycerin  should  be  added  to  the  hj^oderraic  solution.  Not  only  the 
hyj>odeniiic  needle  but  the  whole  syringe  should  be  carefully  disinfected 
before  use  with  a  strong  solution  of  carbolic  acid  or  other  similar  agent 
The  local  influence  of  the  injection  is  also  influenced  by  the  method 
in  which  it  is  given.  If  it  be  thrown  directly  under  the  skin,  it  may, 
by  raising  and  tearing  the  skin  from  its  attachment,  so  interfere  with 
the  supply  of  blood  as  to  cause  local  initation.  The  injection  should, 
thei'cfore,  always  be  thrown  deeply  into  the  tissues,  where  it  may  diffuse 
itself  The  arai,  leg,  or  any  other  fleshy  portion  of  the  body  may  be 
selected,  but  there  is  reason  for  believiag  that  the  best  place  of  injec- 
tion is  the  buttocks,  about  one  and  one-half  inches  behind  the  great 
trochanter. 

There  are  several  ways  in  which  medicinal  principles  are  introduced 
through  the  skin,  although  the  only  one  in  common  use  is  the  appli- 
cation of  medicated  fatty  preparations,  either  with  or  without  fric- 
tion. Absorption  takes  place,  of  course,  most  rapidly  at  those  places 
where  the  skin  is  thinnest, — the  inside  of  the  thighs,  the  surface  of 
the  abdomen,  and  especially  the  armpits.  Almost  the  only  remedy 
which  in  practical  medieine  is  introduced  into  the  system  in  this  way  is 
mercury.  Absorption  will  take  place  through  the  skin  from  baths,  but 
so  slowly  that  this  method  is  never  made  use  of  in  the  constitutional 
treatment  of  diseascj — unless  the  sulphur  baths,  sometimes  employed  in 
rheumatism,  impress  the  general  system  by  absorption,  which  seems  to 
me  doubtfuL  Formerly,  medicines  were  sometimes  exhibited  by  placing 
them  on  blistered  sm*faces,  beneath  the  raised  cuticle;  but,  except  in  the 
instance  of  morphia,  so  much  used  in  gastric  disturbance^  at  present  tho 
mdermic  method  is  very  rarely  employed. 

In  order  for  a  medicine  to  be  absorbed  through  the  lungs  in  sufficient 
quantity  to  affect  the  general  system  it  must  he  in  the  form  of  vapor 
or  gas. 

For  local  purposes  medicines  are  applied  to  various  parts, — to  the 
skin,  to  the  oar,  nares,  fauces,  stonmeh,  larynx,  lungs,  rectum,  vaginai 
urethra,  etc.  For  the  last  three,  liquid  preparations  known  as  injections^ 
or  solid  ones  known  as  suppositories^  or,  in  ease  of  the  urethra,  as  bougies^ 
or  sometimes  as  urethral  sitppositories^  are  employed. 

For  the  purpose  of  making  local  applications  to  the  respiratory 
organs,  atomization  is  very  commonly  practised.  Many  forms  of  appa- 
ratus arc  in  use,  but  the  principle  in  all  of  them  is  the  same.     A 
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rapid  current  of  air,  or  of  eteam,  is  forcibly  ejected  from  a  horizontal 
pipe,  through  a  capilhiry  orifico,  dimctly  across  a  similar  opening  in  a 
■Tertieal  tube.  The  ruBh  of  the  vapor  over  tliis  Recond  orirteo  forma  a 
iracuum;  the  fluid  into  which  the  bane  of  the  vertical  tube  is  set, 
rushing  up  to  fill  this,  is  sucked  or  drawn  out  through  the  orifice,  and 
as  it  emerges  is  broken  into  a  fine  ppray,  and  is  carried  along  by  the 
current  of  air  or  steam  into  a  mouth-piece,  at  which  sits  the  patient. 
It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  carry  medicinal 
I  ©ubstanees  not  merely  into  the  larj^nx,  but  into  the  lungs  themselves. 
Tolatile  medicines  vaporized  by  heat  are  also  sometimes  employed  in 
the  treatment  of  lung-atlections. 

There  are  various  classes  of  agencies  which  so  modify  the  action  of 
drags  as  to  necessitate  their  consideration.  Such  are  disease*  climate, 
habit)  temperament,  idiosyncrasies,  sex,  ago,  time  of  administration, 
and  emotions. 

Disease  often  fortifies  the  system  against  the  action  of  remedies^  so 
that  the  dose  has  to  be  greatly  increased  to  obtain  perceptible  effects. 
Thus,  pain  or  delirium  tremens  wil!  interfere  greatly  with  the  produc- 
tion of  narcotism  by  opium  ;  or  spinal  disease  with  purgation.  Disease 
may  altogether  prevent  the  action  of  a  remedy.  In  all  these  cases  two 
rules  should  never  be  lost  sight  of:  fii*st,  never  give  the  medicine  in 
such  doses  as  would  in  health  cause  death  ;  second,  always  be  sure, 
before  giving  large  amounts,  that  the  remedy  will  not  make  matters 
worse  (as  a  drastic  in  intussusception). 

Climate^  by  producing  physical  habits  or  tendencies  in  the  patient^ 
often  greatly  influences  the  proper  selection  and  dose  of  remedies.  It 
is  only  necessary  to  allude  to  the  great  consumption  of  quinine  in 
malarial  regions  as  an  example. 

Habit — inclnding  made  of  life — seems  to  alter,  as  it  were,  the  very 
constitution  of  man.  Not  only  does  it  give  typo  to  disease,  by  pro- 
ducing Ijabitual  plethora^  or  its  opposite,  but  it  also  fortifies  against  the 
action  of  single  remedies,  or  whole  classes  of  them.  Thus,  in  the 
opium-eator,  a  dose  sufficiently  largo  to  kill  an  ordinary  man  serves 
only  to  gratify  the  cravings  of  appetite.  Again,  a  man  accustomed  to 
one  narcotic,  as  alcohol  or  opium,  loses,  to  a  greater  or  less  deg!*ee,  his 
enseoptibility  to  all  narcotic  influence ;  and  the  patient  whose  bowels 
require  daily  to  be  moved  by  a  cathartic  finds  that  ho  reacts  more 
and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous  system 
blunted  by  exposure  and  toil  in  the  open  air  is  tar  loss  susceptible  to 
the  action  of  remedies,  and  requires  larger  doses  to  influence  it,  than 
doea  the  delicate  organization  of  a  woman  weakened  by  indolence  and 
luxury. 

Temperaments  are  peculiarities  of  organization  characterizing  classes 
of  individuals;  idiostjncrasieSy  peculiarities  belonging  to  single  individ- 
ils.  This  is  Bcarccly  the  place  to  discuss  the  subject  of  temperaments, 
^ut  it  is  allowable  to  state  that  while  the  phlegmatic  person  is  no  more 
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easily  moved  by  modieinal  than  by  other  agencioe,  the  nervous  indi- 
vidual answers  as  quiekl}^  to  the  one  as  to  the  otlier.  Idiosyncrasies 
seem  at  pi^cseiit  to  bo  beyond  law.  They  are  often  veiy  remarkable, 
and  a  knowledge  of  them  is  most  important  for  the  practitioner, 
TliuSf  a  relative  of  the  authors  is  thrown  into  the  most  alarming 
fainting-fits  by  eating  even  so  much  butter  as  would  be  oi*dinarily  used 
as  a  dressing  for  vegetables  at  dinner.  Some  persons  are  poisoned 
by  the  slightest  touch  of  tur|>entine,  others  are  fnghtfuily  salivated  by 
a  mere  particle  of  a  mercurial.  These  idiosyncrasies  are  numerous, 
cannot  be  foreseen,  and  are  often  very  important:  hence  the  necessity, 
in  prescribing  for  an  unfamiliar  patient,  of  always  asking  as  to  his  or 
her  peculiarities. 

iSex.modilies  all  diseases  connected  with  the  organs  or  the  pro- 
cess of  generation,  but  it  also  does  more.  Woman  is  more  impres- 
sible, less  robust,  with  less  power  of  resisting  external  agencies,  than 
is  man.  Consequently,  the  dose  for  her  should,  as  a  rule,  bo  less  than 
that  for  him.  It  is  needless  to  remark  here  at  length  on  the  necessity 
for  abstinence  from  strongly  perturbing  remedies  during  pregnancy  or 
at  menstrua!  periods. 

Agey  of  course,  modifies  materially  the  dose.  The  rule  of  Dr. 
Young,  the  one  which  is  the  most  practical  and  generally  useful,  is 
to  add  twelve  to  the  ago  and  divide  the  age  by  the  result.  Thus,  a 
child  one  year  old  would  require  onc4hirteeiith,  one  three  years  old 
three-fifteenths,  of  the  amount  necessary  for  an  adult  Other  rules 
have  been  invented,  but  the  only  one  which  is  at  all  practical  is  the 
following,  proposed  by  Dr  R.  O.  Cowling  (American  Practitioner^  vol.  i.): 

^'  The  proportionate  dose  for  any  age  under  adult  life  is  I'epresented 
by  the  nuniljor  of  the  following  birthday  divided  by  twenty-four:**  i.e., 
fur  one  year  it  is  ^  =  -j^;  for  two  years,  ^  =  J- ;  for  three  yeai's,  ^  =  -J ; 
for  ^vo  years,  ^  ^  ^ ;  for  eleven  years,  ^  :=  |^,  etc. 

Pi-ofessor  Clarke  (Boston  McfL  and  Surg.  Joum.^  1872)  has  proposed 
a  rule,  which,  although  probably  more  accurate  than  either  of  thoeo 
given,  seems  too  cumbersome  for  ordinary  purposes.  It  is  based  upon 
relativo  weights: 

"Assuming  the  average  %voight  of  an  adult  to  be  one  hundred  anci 
fifty  pounds,  for  whom  an  appropriate  dose  is  1,  or  one  drachm,  tho 
dose  of  most  medicines  must  bo  increased  or  diminished  in  the  propor- 
tion of  tho  weight  of  the  patient  to  that  number  of  pounds,  This  pro* 
portion  is  represented  by  a  fraction  whose  numerator  is  the  patient*s 
weight  and  whose  denominator  is  150.  If  a  child  at  birth  weighs  six 
pounds,  the  appropriate  dose  for  it  would  be  y|^,  or  ^;  if  it  weighs 
ten  pounds,  -j^^,  or  -j^.  A  child  two  years  old,  weighing  twenty  pounds, 
would  require  ^^,  or  about  ^  of  an  adult  dose;  or,  more  precisely,  f^. 
A  person  wljose  weight  is  two  hundred  pounds  should  have  fg^,  or  li 
of  an  average  adult  dose." 

It  must  never  be  lost  sight  of  that  children  boar  narcotics  very 
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badly,  and  that  the  doses  of  sueh  reraodies  for  them  should  always  be 
proportionally  smaller  than  for  the  adult. 

Time  of  Administraiion.—^ AhHor\^iion  takes  place  most  rapidly  in  an 
empty  stomach,  and  consequently,  when  mpidlty  of  action  ia  desired, 
the  medicine  should  be  given  under  such  circumstances.  Thus,  a  pur- 
gative acts  soonest  when  given  before  breakfast.  Substances  which 
are  irritating  to  the  stomach  should  always  be  administered  not  only 
properly  diluted,  but  also  when  the  viscus  is  filled  by  a  mass  of  food, 
which  may  serve  still  further  to  lessen  their  concentration.  Hence 
^uch  remedies  as  iiidine  and  arsenic  are  preferably  exhibited  after 
meals.  On  the  othur  hand,  wbenovor  a  remedy  is  especially  intended 
10  act  on  the  mucous  membrane  of  the  stomach,  it  should  be  given 
when  the  viscus  is  empty.  Again^  some  drugs,  such  as  iron,  are  best 
dinsolved  by  the  acid  gastric  juice,  and  it  is  a  matter  of  some  impor- 
tance to  place  them  in  the  stomach  at^er  eating,  when  the  procesj*  of 
digestion  is  most  vigorous. 

Mental  Emotion. — Space  is  wanting  to  discuss  at  any  length  the 
influence  of  the  imagination  upon  the  action  of  remedies;  and  the 
m?ader  must  be  referred  to  the  delightful  book  of  Dr.  Tuke  for  illustKi- 
tions.  Suffice  it  to  state  that  a  positive  announcement  that  a  remedy 
will  have  a  certain  effect  has  often  a  most  remarkable  influence  in  pro- 
dueing  that  effect,  especially  on  persona  of  nervous  organization  and 
of  not  too  great  culture  to  have  faith,  I  have  given  a  hypodermic 
injection  of  a  grain  of  raoiphino  to  a  man,  inducing  a  degree  of  hyp- 
notism^  and  the  next  day,  doubling  the  size  of  the  injection  but  with- 

iring  all  morphinCj  have  caused  a  much  more  intense  eti'ect» 


Ox  THE  Art  of  Prescribing  Medicines. — In  the  practical  use  of 

remedies,  very  much  depends  upon  the  methods  of  their  combination, 

and,  so  far  as  concerns  the  reputation  of  the  physician^  no  little  im- 

|»ortance  is  to   be  attached  to  the    mere  prescription-writing.      The 

recipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect  in 

the  grammar  or  spelling  of  his  English  or  Latin,  or  departs  without 

son  from  the  traditional  forms,  lays  himself  open  to  ridicule,  than 

rhich  nothing  is  more  damaging.     A  crooked,  bad  chirogriiphy  is  the 

traditional  mark  of  literary  fame ;  but  absolute  plainness  should  be  a 

sine  qua  non  in  the  writer  of  prescriptions.     This  should  also  apply  to 

abbreviations:  these  should  be  of  such  a  character  as  not  only  to  be 

readily  made  out,  but  also  to  be  so  evident  as  to  afford  no  shelter  to 

yth&  apothecary  whose   carelessness  has  led  to  serious  eiTor,     In  the 

\  of  alkaloids  and  other  powerful  remedies,  the  chief  name  at  least 

ihould  be  written  in  full.     In  writing  the  prescription,  all  the  ingre- 

lients  should  first  be  put  down,  tlien  the  number  of  doses  should  be 

decided  upon,  and  the  individual  amounts  of  each  substance  marked 

friatim.    It  is  a  very  good  custom  always  to  place  first  upon  the  list 

\i<d  Strongest  of  the  drugs  employed*     Without  further  comment,  the 
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following  recipes  are  appended,  simply  as  examples  of  the  method  of 
writing  prescriptions:  the  first  two  only  are  given  in  full,  with  date, 

sigoalui-o,  etc. : 


J  on  it  Smitb^  Esq, 
^  Tr.  catitharitjis,  f^WJ 

Tr,  ferri  cblor,,  fjes. 
M, 
S.^iFilteen  drop!  tlirce  timca  a  daj. 
Jttlj  1,  1888.  S.  W.  W. 

Jobs  Joa^n,  Esq. 
{t  Syr*  sell  las, 

Syr.  s«Degflp,  i>l  fSM 
Liq.  moriihiDOQ  9ulph.,  f^Bs; 
Syr.  ioluUn.,  rj-  s.  ad  f^iii. 
M. 
6. — Deftsertepoodfol  four  times  a  day* 
July  1,  1888.  R.  S.  T, 

£^  OL  morrbusc,  f^n; 

01.  amy^lale  amarflD,  gtt.  Ti ; 

HucIL  acacia,  t^W, 
M.  et  ft.  omuls. 
S.— Tablcspoonfal  three  times  a  day. 

Q:  Cerat.  cnnthnriijis,  q,  e. 
Ft.  eiDplai^tnicn  iii  X  i^  llQ9« 
6.^ — Use  as  directed. 

3:   Eitr.  chiratie,  gr.  uc  j 

Strycbainic,  gr.  i; 

Ferri  pulv,,  ^ij 

Oleorea.  pipcris,  gr.  tIH. 
M.  et  a.  m&§.  in  piK  xx  dir. 
S. — One  before  meala. 


Bt  QuminiB  fulph^r  gr.  jLSxrij 
Tr.  fprri  ohloridi,  f5iii| 
Glycerin  i. 
Syrup i,  S&  f^iss. 

6. — Dflftsertspoonfal  after  meali. 

Bl   llydrarg.  cbl,  mills,  gr.  vij 

Sacchftri,  q.  •. 

M.  et  ft,  pulv.  tL 

S> — Use  u  directed. 

E^  Acidi  tanoieif  S'^- 
Fu  pulr.  in  chart*  vi  din 
6. — Use  as  direoted. 

Jt  Extr.  colocynth.  eomp.,  gr,  xii ; 

Extr.  bclliiduDnic,  gr.  ii ; 

A1tie«,  gr.  xvUl; 

01.  caryophyl.,  gtt.  xii. 
M.  et  ft.  pti.  xik. 
S.— One  at  bedtime* 

Bt  Sennae,  3^^^ 

Magnesii  fmlphntlf, 
ManniCf  &&  ^as; 
Ftrniculi,  ^i ; 
AqQiD  bunientia^  Oi^s. 
Macora  per  horam  in  vase  leviter  olaitso  et 
cola. 

S^-^Blciek  DrunghL      Dose.— A  teacapfnl 
every  six  bours^  tin  til  it  operates.* 


The  art  of  combining  reraedics  is  not  a  difficult  one ;  but  in  prac- 
tice ccrUiin  principles  ehould  not  bo  lost  sight  of.  Chief  of  these  are, 
to  prescribe  as  few  remedies  as  possiblo,  and  to  use  no  powerful  drug 
without  a  very  distinct  idea  of  what  it  is  intended  to  do.  Whenever 
it  is  desired  to  give  a  powerful  reined}''  in  increasing  doses  until  its 
physiological  eiTeet  is  produced,  it  should  always  be  given  by  itself. 
Thus,  it  may  be  necessary  to  give  arsenic  so  as  to  impress  the  system, 
at  the  same  time  that  iron  is  indicated  ;  but  the  two  remedies  should 
be  given  separately,  so  that  the  dose  of  either  can  be  increased  or 
diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  long  ago 


*  These  presoriptions  are  printed  as  usually  written,  with  abbreriatlooe.  The  full  seo- 
tcncc3  of  direvtioni  to  the  apothecary  are: — Mlsce — Misoo  et  fiat  emul^io — ^Fmt  emplaftram 
iii  X  if  unciarutn — Mlace  et  fiat  masaa  in  ptlulas  vlgintt  dividendtts — Misce  et  fiat  pulreres 
sex^-Fiat  pulvis  in  chartulai  sex  dividendus — Mbce  et  fiat  pilaltc  daodeeim* 
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enunciated  by  Dr.  Paris,  but  are  to-day  as  imperative  as  ever* 
cines  are  combined : 

First,  To  augment,  correct,  or  modify  the  action  of  a  medicine. 
Thus,  purgatives  act  much  more  kindly  when  a  txumber  of  them  are 
united  together.  The  chief  reason  of  this  probably  is,  that  as  dif- 
ferent remedies  affect  different  portions  of  the  gut,  the  whole  intestine 
is  best  reached  by  a  union  of  the  divenje  substances.  It  may  take  an 
intense  irritation  of  the  mucous  membrane  to  purge  as  actively  as  does 
a  mild  imtation  of  both  the  mucous  membrane  and  the  muscular  coat. 
There  are  powerful  raediciues  which  act  similarly  upon  some  parts 
of  the  organism  but  dissimilarly  upon  other  parts.  By  combining  such 
remedies  powerful  effects  can  be  obtained  at  the  points  where  the  two 
hues  of  action  cross  each  other,  without  influencing  to  a  great  extent 
other  portions  of  the  system.  Thus,  chloral  produces  sleep  by  its 
action  upon  the  brain,  and  also  has  a  distinct  influence  upon  the  heart, 
but  none  upon  the  intestinal  tract.  Morphine  acts  upon  the  brain,  and 
does  not  influence  the  heart,  but  has  a  powerful  effect  upon  the  intes- 
tinal tract.  By  combining  chloral  and  morphine  we  get  an  overwhelm- 
ing conjoined  iuduence  upon  the  brain  in  producing  sleep  with  the  least 
possible  disturbance  of  the  heart  and  of  the  intestinal  tract. 

Secondli/,  To  obtain  the  joint  action  of  two  or  more  diverae  reme- 
dies. Thus,  in  a  cough  mixture,  moiphine  maybe  included  to  quiet  the 
c^ou^h,  while  ipeeacuunha  and  s<|uiU  (in  accordance  with  the  first  prin- 
oiplo)  are  added  to  affect  the  mucous  membrane.  The  application  of 
T.hi3  principle  requires  caution,  or  the  practitioner  will  be  led  into  that 
c^hief  abomination,  polypharmacy.  It  is  worse  than  futile  to  attempt 
to  prescribe  for  every  symptom.     It  is  the  underlying  cause  of  the  dis- 

Fler  or  the  undei-stratum  of  bodily  condition  which  must  be  sought 
t  and  proscribed  for  simply. 
Tkirdlif.  To  obtain  a  special  combination  which  is  really  a  new 
:x-eniedy,  or  which  experience  has  shown  acts  almost  as  a  new  remedy. 
Thus,  when  to  iodide  of  potassium  in  solution  corrosive  sublimate  is 
^^ddcd,  a  now  chemical  compound  is  formed,  which  experience  has 
^liown  to  be  of  great  value  in  s\^)hiHtic  diseases.  Griffith's  anti-hectic 
x^iixture  is  another  instance  of  the  use  of  chemical  changes,  the  proto- 
^rairbonate  of  iron  being  formed  out  of  the  sulphate  of  the  metal  and 
'tte  carbonate  of  potassium.  In  the  famous  Dover's  powder  no  chcm- 
idfal  change  occurs,  but  the  ordinary  action  of  opium  upon  the  skin  is 
^o  enhanced  that  the  combination  may  be  looked  upon  almost  as  a  new 
:x*emedy. 

Fourthly.    To  afford  a  suitable    form.      Thus,  acacia   is  added   to 

xnake  an  emulsion,  or  confection  of  rose  to  make  a  pill.     In  the  choice 

of  excipients,  care  should  be  exercised  to  select  a  substance  free  Ir om 

modical  properties,  having  no  chemical  incompatibility  with  the  medici- 

nal  agent,  and  of  suitable  phys^iieal  character.      Bread-crumbs  often 

miike  a  good  bxusis  for  pills;  but  with  nitrate  of  silver  they  are  chcmi- 
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cally  incompatible^  on  account  of  the  chlorides  in  thera.  When  writing 
a  prescription,  the  utmost  care  shotild  be  taken  to  UBe  such  excipients 
that  the  eombiiiaiion  shall  not  only  be  attractive  to  the  eye,  but  also 
as  little  repulsive  to  the  palate  as  may  be.  Whenever  possible,  the  pill 
form  &houlfi  be  employed  with  bitter  or  disagreeable  medicines.  The 
pill  may  be  readily  coated  with  silver-foil  j  tonic  pills  maybe  coated 
with  iron  by  shaking  or  rolling  them  in  ferri  pulvis  while  soft  and 
sticky.  Sugar-coated  pills  and  '•  compressed  pills"  arc  liable  to  get 
80  hard  and  insoluble  that  their  use  requires  caution.  In  regard 
to  mixtui'eSj  flavoring  oils  should  be  fV^ely  used,  and  the  power  of 
glycerin  to  conceal  the  disagreeable  taste  of  many  substances  should 
be  remembered.  The  recent  introduction  of  capsules  for  the  adminis- 
trillion  of  miuseoutJi  medicines  is  a  pharmaceutical  improvement  of  the 
first  rank.  These  capsules  occur  in  two  forms.  Mard  capsules  are 
prepared  to  be  filled  extemporaneously.  They  can  be  made  largo 
enough  to  liohl  ten  minims,  although  this  size  cannot  be  easily  swal- 
lowed by  every  pei-son  without  a  little  training.  The  soft,  flexible 
capsules  are  filled  by  the  manufacturing  chemiats.  They  can  be  readily 
swaHowed  by  most  persons  up  to  the  size  of  one  drachm.  Not  only 
may  solid  prcimnitions  bo  given  in  capsules,  hut  also  essential  oils, 
volatile  liquids,  fixed  oils,  and  Huid  extracts  j  indeed,  almost  any  liquid 
the  dose  of  which  is  not  too  large. 

Incompatibilities, — In  combining  remedies,  the  subject  of  incompati- 
bilities must  never  be  lost  sight  of.  The  kinds  of  incompatibilities  are 
two  in  number, — physiological  and  chemieaL  The  fii*st  of  the$e  it 
w^ould  require  large  space  to  discuses  fully,  and  atiy  one  familiar  with 
the  text  of  the  book,  if  possessed  of  the  slightest  reasoning  powers, 
can  readily  make  all  necessary  deductions. 

In  many  works  on  materia  me<lica  long  lists  of  chemical  incompati- 
bilities are  given  in  the  accounts  of  individual  drugs.  These  lists  have 
seemed  to  me  useless,  as  I  have  never  met  w^ith  a  student  who  could 
commit  and  retain  them*  Moreover,  they  contain  so  much  matter  of 
no  pnictical  use  that  the  voUmble  portion  is  hidden  out  of  sight.  A 
certain  amount  of  chemical  knowknlge  is  essential  to  the  student,  and 
18  not  to  be  taught  in  a  book  like  the  present.  He  who  would  igno- 
rantly  combine  sulphuric  acid  and  a  carbonate  needs  to  i*e-study  his 
chemical  text-book.  All  that  I  nhall  do  hei*e  is  to  point  out  certain 
priuciples  and  a  few  especial  tactions.  The  following  rules  may  serve 
for  a  guide : 

Soluble  satfs  which  can  by  mutual  decomposition  foi-ra  an  insoluble 
compound  w*ill  undergo  such  decomposition  w^hen  they  meet  in  solu- 
tion, and  w*ill  precipitate,  unless  iu  some  very  rare  instances,  in  which 
a  double  salt  is  formed. 

Soluble  salts  which  are  not  capable  of  forming  an  insoluble  salt 
never  precipitate,  and  rarely  undergo  decomposition,  when  they  meet 
in  solution. 
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Mineral  acids  decomj>ose  Baits  of  the  weaker  (carbonic,  acotic,  etc.) 

s»  and  form  cthors  with  alcohol  aod  alcoholic  preparations. 

Alkalies  procipitato  the  alkaloida  and  the  solubl©  non-alkaline  me- 
tallic 8^t0. 

CHucosides,  such  as  santonin  and  colocynthioj  should  not  be  pre- 
BCribed  with  free  acids  or  einiilsin. 

Tannic  acid  and  all  sub-Htances  containing  it  arc  incompatible  with 
alkaloids  and  drugg  containing  thorn,  with  albumen  and  geiatin^  and 
with  most  soluble  metallic  salts  used  in  medicine. 

Iodine  and  iodides  arc  incompatible  with  the  alkaloids  and  the  sub- 
stances containing  them,  as  well  as  with  most  soluble  metallic  saltM. 
The  i(Miidti  of  potassium^  should  aUv^ays  be  prescribed  alone,  or  only  in 
combination  with  corrot^ivo  sublimate  (with  which  it  tonus  a  double 
salt),  or  with  iodine  itself. 

Tinctures  and  other  alcoholic  preparations  containing  resin  preeipitato 
the  latter  when  water  is  added. 

titrate  of  silver  should  always  be  prescribed  alone,  or  in  combina- 
tion with  opium  or  extmct  of  hyoseyamus  only.  Most  vegetable  extracts 
decompose  it,  and  with  ereasote  it  is  said  to  make  an  exploitive  compound. 

Corrosive  subliniate  is  incompatible  with  almost  everything,  and 
should  be  given  in  simple  syrup :  even  the  compound  syrup  of  earsa- 
parilla  is  said  to  decompose  it. 

Syrup  of  sy«f7/, containing  acetic  acid, is  incompatible  with  carbonate 
of  ammonium,  but  not  with  the  chloride. 

Acetate  and  suhacetate  of  lead  are  incompatihle  with  almost  every- 
thing, but  are  novorthelese  ft'ecpiently  used  in  lotion  with  opiunij  the 
insoluble  compound  furmed  buiag  thempeutically  active. 

Vcijetalile  infusions  am  generally  incompatible  with  metallic  salts. 

Classification,^ — In  every  treatise  on  therapeutics  some  method  of 
arranging  the  individual  drugs  is  necessary.  In  earlier  editions  of  this 
-work  1  stated  that  no  satisfactoiy  classification  of  drugs  seemed  possi- 
ble with  the  then  existent  knowledge  of  the  subject.  Our  acquaintance 
with  therapeutic  agents  and  their  action  upon  the  organism  has  enor- 
mously increased  in  the  last  two  decades,  and  it  has  appeared  to  me 
that  at  present  we  can  approach  much  more  closely  to  a  really  scientific 
arrangement  than  was  before  possible,  I  have,  therefore^  arninged  the 
book  in  accordance  with  the  scheme  directly  hereatler  sot  forth.  Some 
of  the  families  as  here  defined  are  not  thoroughly  natural,  but  most  of 
the  groups  have  much  of  unity  in  tbt^mselves,  and  of  propriety  in  their 
slations.  Thus,  antispasmodics  are  little  better  than  a  heap  of  incon- 
rgruiries,  but  dclirifacients  are  singularly  united  together  and  opposed 
to  somnifacients,  while  antiperiodics,  ])erhaps^  ought  to  be  merged  in  the 
alteratives,  with  which  through  arsenic  they  are  closely  related* 


•  DealH  hM  resulted  from  a.  prescriptba  oontainiDg  strjelitiitie  iknd  iodide  of  {(Otassiamj  aJl 
I  ttlki^id  betag  t»kea  al  the  last  doau. 
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Division  I. — Systemic  Remedies,  substances  which  act  on  tho 
solid  or  fluid  tissues  of  tho  body. 

Division  I L— Extraneous  Remedies,  substances  which  aro  era- 
ployed  to  act  on  secretions,  excretions,  or  other  liquid  or  solid  bodies 
which  aro  not  human  tissues. 

SYSTEMIC   REMEDIES, 

Class  I,— General  Remedies,  drugs  which  affect  the  tissues  of 
the  body  gcacndly  or  such  orgtmizod  systcuis  as  reach  all  portionh  of 
the  body. 

Order  L — jWyiVies,  drugs  which  affect  the  nervous  system. 

Oeder  II. — Cardlants^  dru^  which  affect  the  circulation. 

Order  III. — Nutria nts^drng^  which  affect  the  nutritive  moveimients 
of  the  body. 

NERVINES. 

A,  Medicines  which  act  upon  the  cerebrum. 

B.  Medicines  which  act  on  tho  lower  or  nenro-muscular  apparatus. 

X 

Family  I.^ — Antispasmodks,  feeble  cerebral  stimulants  which  are  om- 
ployed  for  tho  relief  of  minor  spasms  aud  other  nervous  symptoms,  the 
result  uf  insufficient  nerve-power. 

Family  ll.—A7imstketit%  drugs  which  are  used  for  the  production 
of  antisthesia. 

Family  III. — Somnifacients,  drugs  which  when  in  sufficient  dose-s 
produce  deep  sleep  without  delirium. 

Family  iV ^—BElirifacientSf  drugs  which  when  in  sufficient  doses 
produce  deliriumj  followed  by  stupor. 


Family  Y. — Excito-motorSj  drugs  which  produce  violent  tetatiio 
Bpasms. 

Family  Yl. — Depresso-motors,  drugs  which  cause  paralysis. 

CARDIANTS. 

Family  I. — Cardiac  Stimulants,  drugs  which  increase  the  arterial 
pressure. 

Family  II, — Cardiac  DepressantSi  drugs  which  lower  the  arterial 
pressure. 

NUTRIANTS. 

Family  I. — Astringents,  drugs  which  call  into  exercise  the  vital  func- 
tion of  contractility. 

Family  IL— Tonics,  drugs  which  so  influence  nuti'ition  as  to  increase 
the  vital  power. 
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Family  III. — Alteratives^  drugs  which  so  modify  nutrition  as  to 
overcome  certain  chronic  pathological  processes. 

Family  17. — AtUiperiodics,  drugs  which  so  modify  nutrition  as  to 
orvercome  the  effects  of  malarial  poisoning. 

Family  V. — Antipyretics,  drugs  which  so  modify  nutrition  as  to 
overcome  febrile  movements. 

Class  n. — ^Logal  Bembdibs,  drugs  which  affect  one  organ  or  ap- 
paratus more  or  less  isolated  from  the  remainder  of  the  body. 

Family       I. — Stomachics.^ 

"  II.— Emetics. 

"  III.— Cathartics. 

«  lY.— Diuretics. 

"  V. — Diaphoretics. 

"  VI. — Expectorants. 

"  VII. — Emmenagogues. 

«  VIII.— Oxytocics. 

"  IX. — Sialagogues. 

«  X.—Errhines. 

"  XI. — Epispastics. 

"  XII.— Eubefacients. 

«  XIIl.—Escharotics. 

"  XIY.— Demulcents. 

"  XY.— Emollients. 

«  XYI.—Protectives. 

EXTEANEOUS  EBMEDIES. 

Family       I. — Antacids. 
"  II. — Anthelmintics. 

"  III.— Digestants. 

«  lY.— Absorbents. 
«  Y.— Disinfectants. 

*  The  definitions  are  not  giyen  in  these  families,  as  they  are  old  and  well  known  and 
tbeir  names  show  the  reader  to  what  organs  each  applies.  It  should  he  stated,  howeyer,  that 
the  Camilj  •tomacAte*  contains  drags  which  are  used  simply  as  stimulants  to  the  gastro- 
intestinal tract,  including,  therefore,  SimpU  Bittern,  so  called,  and  Aromatiet. 


DIVISION  I-SYSTEMIC  REMEDIES. 


CLASS  I -GENERAL  REMEDIES. 


ORDER   I.-NERVINES. 


FAMILT  I.-AJi^TISPASMODIOa 

Under  the  name  of  Antispasmodics  are  grouped  m  this  treatise  a 
number  of  medicines  geDerallj  of  very  feeble  powers,  but  of  frequent 
use.  In  certain  conditions  of  the  nervous  system — conditions  associated 
with  weakness  rather  than  with  simple  depression — the  nerve-centres 
appear  to  be  more  susceptible  than  is  normal  to  external  impressions, 
as  well  OS  to  those  impulses  which  originate  in  the  cerebral  centres 
themselves  and  aixi  connected  with  the  emotions.  As  a  result  of  this 
state,  various  symptoms  arise,  of  trifling  import,  but  often  apparently 
severe^  and  always  annoying.  Such  symptoms,  in  their  mildest  form, 
conBtitute  the  state  of  unrest  known  as  nervousness;  in  their  severer 
type  they  may  rise  in  intensity  up  to  the  wildest  convulsion  of  hysteria. 
It  is  in  this  class  of  affections  that  the  so-called  antispasmodics  are 
useful.  As  the  condition  which  they  relieve  is  always  associated  with 
weakness,  they  are  often  spoken  of  as  **  nerve-8timulant«/'  In  regard 
to  most  of  them  there  is  but  little  evidence  of  their  lucma^ing  power 
or  functional  activity  when  administered  to  healthy  individuals.  Some 
of  them  act  very  slightly  upon  the  circulation  whco  given  in  very 
large  doses,  and  a  few  when  administered  as  freely  as  possible  induce 
slight  cerebral  symptoms,  such  as  vertigo ;  hut,  except  camphor  and^_ 
Hoffman's  Anodyne,  none  are  capable  of  producing  serious  pot80ii4^| 
ing*  As  any  theory  of  the  method  in  which  the  hysterical  convulsion 
originates — of  its  immediate  causes  and  the  mechanism  of  its  produc- 
tion— would,  with  our  present  knowledge^  be  at  boat  hut  an  ingenloua^B 
speculation,  the  safest  plan  in  i-egai'd  to  the  action  of  drugs  belonging 
to  the  class  now  under  consideration  is  to  accept  the  teachings  of 
clinical  experience  as  to  facts,  and  to  avoid  theorizing  as  to  th©  way  in 
which  the  results  are  brought  about. 
lU 
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MOSCHUS-MUSK.    U.S. 

A  higbly  odorous,  unctuous  substance,  obtained  from  the  glands 
situated  just  in  front  of  the  preputial  onfiee  of  the  Moechus  moschif- 
enifi^  or  mask-deer  of  Thibet.  The  genuine  rauBk-sac  is  to  be  distin- 
guished from  imitations  of  it  by  the  hairs  being  arraiii^:ed  concentri- 
cally around  a  minute  orifice.  As  it  occurs  in  commerce,  musk  is  vi^ry 
greatly  adulterated. 

Physioloqioal  Action. — Musk  appears  to  act  upon  the  neixous 

system  simply  as  a  mild  stimulant  and  antispasmodic.     J  org  and  Son- 

deiin  have  experimented  with  it  upon  healthy  men  with  somewhat 

contradictory  results.     According  to  the  first-named  observer,  twenty 

j^raioB  of  it  induce  exhilaration  without  lassitude^  but^  according  to  the 

latter  autliority,  may  cause  giddiness^  drowsinosSt  and  lassitude.     Both 

observers  noted  a  flight  increase  in  the  frequency  of  the  pulse.     It  seems 

to  me  evident  that  the  action  oi'  mn^k  upon  the  healthy  organism  is 

a  very  feeble  and  uncertain  one.     Yet  there  m  conmderable  clinical 

evidence  that  when  the  nervous  system  is  exhausted  it  is  of  sei*vice  in 

c^alniiDg  restlessness  and  equalizing  the  disturbed  balance  of  nervous 

power. 

Thbrapeutics*^ — Musk  is  at  proeent  very  Kttle  used,  but  it  is  strongly 
T^jcom mended  by  some  of  the  older  writei's  in  various  spasmodic  aftec- 
tiona,  especially  in  hysttTical  convulmns.    In  hiccough  it  has  been  con- 

I^idered  a  specific.     In  my  experience,  in  the  crisis  of  low  fevers  when 
l^he  aytnptoms  of  nervous  exhaustion  are  extreme  and  threaten  death, 
<yTiusk  is  a  very  valuable  remedy.     Thus,  in  atlvaneed  typhoid  fever  a 
<^r<3nditiou  sometimes  develops  in  which  tlie  pulse  is  exceedingly  feeble, 
^xid   the  temperature  has  a  tendency  to  rise  to  a  great  height,  but 
-^— ields  almost   immediately  to  tlie  use  of  cold,  only,  however,  to  re- 
j-ai^ount  as  soon  as  the  cold  is  withdrawn.     I  have  seen  musk  at  such 
^iine  contiNDl  the  temperature,  steady  the  pulse,  and  apparently  save 
IJK'e*    In  other  cases  of  advanced  fevers  the  powers  of  the  system 
e>  «3tircly  give  out,  and  the  patient  passes  into  a  condition  of  collapse, 
^^^'ith  subnormal   temperature,  and   nmj^hap   eoma-vigil :    this   state  I 
b^ve  also  seen  relieved  by  musk.     Many  yeai-s  ago  Trousseau  rccom- 
mended  musk  very  highly  in  the  ataxic  pneumonia  of  drunkards.     In 
nW  cases  of  adynamic  pneumonia  with  wild  or  muttering  delirium  musk 
i«  a  very  useful  remedy.     From  ten  to  lifleen  grains  of  musk  (the  best 
attainable)  must  be  given  at  a  dose,  preferably  by  rectal  injection,  sus- 
pended in  mucilage.    The  efl'eot  of  the  single  dose  lasts  about  six  hours. 
Th*!  ilose  of  the  Tincture  of  Musk  (  Tinctura  Moschi^ — 1  to  10^  U.S.)  is 
flrom  one  to  two  fluidrachms. 


I 


Castoreum — Oistor. — The  preputial  follicles  of  the  beaver  are  pyri- 
form  sacs,  occurring  in  paire,  and  containing  an  unctuous  matcrial,^ — 
ilic  ca;itor.    This  is  a  substance  allied  to  musk  in  its  physical  properties, 
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and  apparently  also  m  its  medicinal  qualities.  It  is  certainly  less 
cffioieiit,  however,  than  musk,  and  Mr.  Alexander  (Pereira's  Materia 
Medica,  American  edition,  1866,  p.  949)  is  said  to  have  taken  a  quarter 
of  an  ounce  of  it  without  having  experienced  any  effect.  It  is  em- 
ployed in  the  same  affections  as  musk,  in  doses  of  fifteen  to  sixty  grains, 
auspended  in  mueikge.  The  tincture  of  tho  U.  S,  F*  1870  was  stronger 
in  alcohol  than  in  cantor. 

TALERIANA-VAI.BEIAN.    U.S. 

The  root  of  the  Valeriana  officinalis,  an  herbaceous  perennial  of 
Oi'eitt  Britain,  It  consists  of  a  short,  yellowish- white  rhizome,  with 
numerotis?  fibrous  roots,  of  a  bitter  taste  and  peculiar  odor.  The  active 
principle  of  valerian  appears  to  bo  the  oil  of  valerian,  which,  according 
to  Pierlot,  consists  of  a  mixture  of  valerian  camphene,  valerian  cam- 
phor, vitleriunic  acid,  resin,  and  water. 

Physiological  Propebties. — Upon  cats  valerian  has  a  very  ex- 
traordinary effect,  attracting  them  strongly,  and  greatly  exciting  their 
sexual  paHBions.  It  is  possible  that  this  action  is  suggestive,  due  rathei 
to  the  resemblance  of  the  odor  to  that  of  the  animals  during  sexual 
excitement,  than  to  a  direct  action  of  the  ding.  Yalerianic  acid  given 
to  rabbits  in  large  doses  produces,  at  first,  a  slight  acceleration  of  the 
pulse,  which,  with  the  renpi ration,  afterwards  becomes  leas  frequent 
than  normal,  and  at  the  same  time  lassitude  and  muscular  weakness 
are  developed.  Enormous  doses  kill  rabbits  somewhat  Buddenly,  or 
cause  fatal  gastro-enteritis* 

Upon  man,  large  doses  (3ii  to  3iv)  are  said  to  produce  a  feeling  of 
warmth  in  the  stomach,  and  sometimes  nausea,  vomiting,  and  colicky 
pains*  The  pulse  ifl  generally  slightly  quickened,  and  a  sense  of  ex- 
hilaration ia  induced,  ticcompanied,  however,  by  formication  in  the 
hands  and  feet.  Very  large  amounts  cause  a  feeling  of  heaviness,  and 
even  of  pain,  in  the  head. 

TaEaAPEUTics. — Clinical  experience  has  deraonBtrated  the  value  of 
valeriitn  as  a  means  of  relief  for  the  milder  forms  of  functional  dis- 
turbance dependent  upon  a  weak  and  over-excitable  or  an  exhausted 
nervous  system.  In  the  state  of  unrest  familiarly  known  as  **  nervous-  ! 
ness^**  by  soothing  and  quieting  the  patient,  it  will  often  indirectly 
procure  sleep. 

In  hysteria  it  has  been  the  most  frequently  used  of  medicines,  and 
its  action  is  otltimes  most  happy. 

It  ha»  also  been  employed,  but  with  more  doubtful  advantage,  in 
mania  apotu^  and  in  the  delirium  of  adynamic  fevers.  In  these  cases  it 
is  almost  in^'ariably  conjoined  with  more  powerful  remedies,  and  it  is 
very  difficult  to  decide  how  far  it  assists  in  procuring  the  beneficial 
result. 

Ai>Mi:*i8TRATiON.— The  best  preparations  of  valerian  are  the  fluid 
extract  {Extractum   Vulerianw  Fluidum,  U.S*),  dose,  one  fluidrachm; 
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and  the  ammoniated  tincture  (Tinctura  ValeriancB  Ammoniata — Jii  to 
Oj,  U.S.)i  <io8e,  one  to  three  fiuidrachras.  The  dose  of  tbe  infusion  is 
a  wineglassful ;  that  of  tbe  Bimple  tincture  (Tinctura  Yalerianm — gii  to 
Oj,  U*S»)  is  one  to  three  fluidrachms. 

AciDiTM  VjtLKRiANicuM, —  Valerianic  Acid  is  an  oily,  colorless  liquid^ 
of  a  caustic  taste,  and  a  strong  odor,  resembling,  but  differing  from, 
that  of  valerian.  It  ig  made  by  the  action  of  chromic  acid  upon  amylic 
alcohol,  hy  a  somewhat  complicated  process,  and  is  employed  for  the 
manufacture  of  Yakrianate  of  Ammonium  (Ammonii  Valerianas,  U.S,), 

i  white  salt  occurring  in  quadmngular  plates,  which  effloresce  in  a  dry 
rkiid  doHqueece  in  a  moist  atmospbere,  have  the  odor  of  valerianic  acid 
and  a  sharp  sweetish  taste,  and  are  very  soluble  in  water  and  in  alcohol. 
Therapeutics. — Dr.  W.  £.  Ptirke  (Therap.  Gaz,,  1887,  167)  in  some 
experiments  in  the  laboratory  of  the  Univei*sity  of  Pennsylvania  found 
that  the  valerianate  of  ammonium  produces  in  the  frog  convulsions 
followed  by  general  paralysis,  both  the  convulsions  and  the  palsy  being 

iue  to  an  action  upon  tbe  spinal  coril.  Brought  in  contact  in  a  con- 
centrated form  with  any  poi-tiou  of  the  nerve-tissue,  the  valerianate 

;>roduced  rapid  death  of  tbe  part.  It  ia  very  uncertain  how  far  these 
Its  were  due  to  the  ammonia,  and  how  far  to  the  valerianic  acid. 

They  throw  no  lijg^ht  upon  the  thempoutie  action  of  the  drui^,  which 
'was  originaOy  introduced  by  M.  Declat,  of  Paris,  as  a  remedy  for 
neuralgia*  It  has  since  been  used  very  largely  for  nervous  headache  and 
io  htfsteria.  It  appears  to  be  about  equivalent  to  valerian,  but,  unless  it 
be  in  nervous  headaches,  is  less  etKcicnt.  The  dose  of  it  is  ten  grains, 
^rhich  is  generally  administered  in  the  form  of  an  elixir. 


ASAFCETIDA-ASAFETIDA.    U,S. 

An  exudation  obtained  by  incising  the  living  root  of  tbe  Feiiila 

^arthex,  an  umbelliferous  plant  of  Afghanistan.     It  occurs  mostly  in 

irregular  opaque  masses  of  a  dull  yellowish-  or  pinkish-brown,  white 

i)rhcD  freshly  broken,  of  a  bitter  acrid  taat©  and  a  strong  garlicky 

ior.    Even  this  lump  asafetida  is  largely  composed  of  tears  aggiuti 

ited  together  J  sometimes  these  tears  are  distinct  and  separate,  when 

tlicy  constitute  the  variety  known  as  asafetida  in  tears,    Asafetida  is 

composed  chiefly  of  gum  and  resin,  but  its  properties  are  in  great  part 

due  to  the  volatile  oil,  of  which  it  contains  from  3,5  to  4,5  per  cent. 

Peysioloqical  Actiox. — When  taken  into  the  stomach,  asafetida 

cts  as  a  loc*al  stimulant  and  carminative,  and  on  this  account  is  in 

»me  parts  of  the  East  used  as  a  condiment     The  oil  ia  without  doubt 

'aboorbed.      The  evidence  as  to  its  action  upon  healthy  men  is  both 

acantj  and  contradictory.    Thus,  while  M.  Pidoux  took  half  an  ounce 

in  a  single  dose  without  perceptible  effects  other  than  to  render  his 

secretions  horribly  offensive  for  two  days,  Jorg  and  his  disciples  found 

that  in  twenty-grain  doses  it  produced  gastric  uneasiness  and  paiu  with 
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alvlne  dejectiond,  increadad  the  pulsc-frequeney  and  aaimal  warmth* 
quickened  the  respiration,  and  caused  headache,  giddiness,  and  erotic 
excitement. 

Ther^ipeutics.— Clinical  experience  has  abundantly  proved  thatasa- 
fotida  iis  one  of  the  most  efficient  of  the  so-called  antispasmodics,  and 
may  be  given  to  fnltil  the  same  indications  as  valerian  in  functional 
spcLSm^  in  hysteria,  and  in  nervousness.  It  diflfers  fVom  valerian  in  hav- 
ing a  much  more  decided  action  upon  the  mucous  membranes.  It  is 
an  excellent  carminative^  and  in  the  form  of  injection  is  constantly  used 
for  the  relief  of  tympanites.  It  also  in  Hmall  doses  increases  the  appe- 
tite, and  affords  relief  id  dyspepsia,  with  flatulent  colic  and  costivenesa, 
of  the  aged  or  hysterical.  As  a  stimulating  expectorant  and  antispas-^ 
modiCy  it  is  useful  in  whooping-cough  and  in  chronic  bronchial  catarrh.  It 
ifl  especially  efficient  in  palliating  the  latter  afl^ection  as  occurring  in 
old  people,  when  the  difficulty  of  breathing  is  paroxysmally  increased 
by  spasm  of  the  bronchial  tubes.  In  infantile  convulsions  and  in  severe 
infantile  colic ^  asafetida  enemata  (fSii  to  fjss  of  the  milk)  are  exceed- 
ingly useful  and  harmless, 

Administration. — The  Fills  of  Asafetida  (PiMce  Asafcstidm,  U.S.) 
each  contain  three  grains:  from  two  to  four  may  be  given  at  once. 

The  dose  of  the  mixture  or  milk  of  asafetida  (Mistura  Asafcetid^t — 
5ii  to  Oj,  U.S,)  is  half  to  one  fluidounce ;  for  injections,  one  to  throe 
fluidounces ;  that  of  the  tincture  {Tinctura  Asafwtidce  —  Jii  to  Oj, 
U.S.),  half  to  one  fluidrachm.  The  suppositories  contain  the  equivalent 
of  forty  minims  of  the  tincture.  Emplastrum  Asafatidm^  U.S.,  is  used 
externally. 

CAMPHORA-CAMPHOR.    U.S. 

Camphor  is  obtained  in  China,  Japan,  Cochin  China,  the  Sunda 
Islandsj  etc.,  by  boiling  the  comminuted  wood  of  the  root,  stem,  and 
branches  of  the  Laurus  Camphora,  and  skimming  off  the  camphor  as 
it  rises  to  the  surface  of  the  water  when  cooled.  This  camphor  is  then 
partially  puriticd  by  sublimation,  and  comes  into  commerce  as  crude 
camphor,  which  is  in  grains  of  a  whitish  or  pinkish  color,  and  is  finally 
purified  by  sublimation  with  lime.* 

Refined  camphor  (or,  as  it  is  commonly  called,  camphor)  occurs  in 
disks  or  hemispherical  bowl-like  ti^anslucent  masses,  of  a  fibrous  or 
granular  fracture.  Its  taste  is  hot  and  peculiar  j  its  odor  very  strong 
and  characteristic;  it  is  volatile,  inflammable,  tough,  but  readily  pul- 
verized on  the  addition  of  a  few  drops  of  alcohol ;  melts  at  347°  F. ; 
is  soluble  in  one  thousand  parts  of  cold  water, f  in  one  part  of  strong 


*  A  imriotj  of  rampbor,  ns  wpII  Ha  of  camphor  oil,,  jlelded  bjr  the  BrjobnlAtiQps  CAmpbom* 
ifl  Tery  highly  vaJued  in  tho  East,  bat  4ms  not  rcooh  thi»  country.  Fur  a  pfayaiobgioal  study 
of  it,  by  Paolo  Pcllacant,  see  Arch.  Ejtpcr.  Pttthoi,  und  Phfjrm,^  rTii.  376. 

t  By  rubbing  the  gum  up  frith  maj^neaia  in  wnter^  the  latter  can  be  made  la  tftktf  op  much 
more  tban  one  p«rt  in  one  thousand. 
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,  Alcohol,  and  still  more  soluble  in  chloroform ;  thrown  upon  water,  a 

^^gramild  of  camphor  floats,  and  exhibits  a  rotatory  movement 

By  slow  sublimation  at  ordinary  temperatures,  camphor  can  be  made 
to  crystallize  in  handsome  hexagonal  tables. 

Physiological  Action. — Locally  applied,  camphor  is  a  decided  irri- 
tant, although  when  it  is  taken  into  the  mouth  a  sense  of  coolness  after 
a  time  is  experienced,  due  no  doubt  to  the  volatility  of  the  drug  :  a  pre- 
cisely analogous  phenomenon  occurs  with  some  other  volatile  irritants, 
each  as  oil  of  peppermint  * 

Great  difterencoB  of  opinion  have  prevailed  in  regard  to  the  action 
of  camphor  upon  man,  and  it  is  scarcely  doubtful  that  it  acts  differ- 
ently upon  different  persons,  or  at  least  that  doses  which  in  some  cause 
only  exhilaration  produce  general  depression  in  others.  When  a  mod- 
erate dose  (five  to  ten  grains)  of  camphor  is  taken,  a  feeling  of  exhil- 

'fl^mtion  is  usually  induced,  a  sense  of  comfort  and  quietness,  especially 
marked  in  those  previously  suifering  from  **  nervousness ;"  the  pulse 
day  be  somewhat  accelerntod,  although  it  is  undoubtedly  not  mark- 

"edly  affected  in  the  majority  of  cases,  and  Trousseau  saw  it  fall  after 
the  ingestion  of  ten  grains  of  the  drug.     After  larger  doses  (twenty 

|to  thirty  grains)  the  pulse  is  usually  lowered  in  frequency,  and  giddi- 
ttess,  with  a  feeling  of  lassitude,  in  produced,  preceded,  it  may  be,  by  a 
short  period  of  exbilarative  excitement.     After  poisonous  doses  (thirty 

Lto  Bixty  grains)  the  symptoma,  which  are  tolerably  uniform,  are  as 

^follows:  faintness,  headache,  vertigo,  confu.sion  of  ideas,  burning  pain 
in  the  stomach,  delirium,  violent  convulsions,  insensibility,  general 
EilysiB;  a  pulse  generally  small,  but  sometimes  accelerated  and  some- 
Itmea  lowered  in  number;  a  skin  cool,  pale  or  livid,  generally  be- 
dewed with  sweat*  Sudden  unconsciousness,  with  or  without  convul- 
sions, has  been  in  some  instances  the  first  manifestation  of  the  action 
of  the  poison,  and,  of  course,  in  any  individual  case  raanj^  of  the  symp- 
toms detailed  above  may  be  wanting.f 

No  death  has  occurred  in  the  adult  directly  from  camphor.  A  sickly 
infant  was  killed  by  ten  grains,  and  a  child  two  years  old  by  an  unknown 

amount  of  strong  alcoholic  solution  (New  York  Med.  Mec,  March,  1887) ; 

a  woman  four  months  pregnant  died  during  an  abortion,  produced  by 
three  drachms. 

Much  contradictory  evidence  might  be  adduced  as  to  the  influence 

of  camphor  upon  the  genital  organs.  The  truth  evidently  is  that  its 
action  varies  according  to  the  dose  and  the  idiosyncrasies  of  the  patient. 
In  the  great  majority  of  instances,  1  think,  camphor  in  modemt^  doses 
has  no  decided  influence  upon  the  sexual  system  ;  at  least  I  have  seen 


•  Far  the  physiologic&l  motion  of  camphor-cymol,  t««  Arch,/,  Erper,  Path,  und  Thtrnp, 

un,  Bd.  1. 

t  Om«,  Edinhnrgh  Jf«rf.  Journal,  M»y,  IS 73;  The  Clime^  M»Toll.  1878;  Wttfttr  Mtdi- 
tittttele  Pre»»€t  1874,  p.  258  j  Bertin,  Klin,  H'tn-Afiw,,  Sept-  1873-74  J  Trrtw*.  tond,  Clin,  Sot.f 
I87i^  p.  27 ;  LoHdvn  Lamttt,  1876,  ii.  71 ;  Brit.  Mtd.  Joum,,  Feb.  1S75,  ftlao  1377,  i.  007. 
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many  hundred  auch  doses  taken  and  have  never  yet  seen  any  aphro- 
disiae  effect.  In  some  persona,  however,  ftill  therapeutic  doses  are  said 
to  cause  eexual  excitement.  In  regard  to  very  large  doses,  the  testi- 
mony is  quite  uniform  that  if  they  exert  any  action  it  is  to  lessen  the 
erotic  feelings. 

Camphor  acts  upon  articulates  as  a  violent  poison ;  in  birds,  accord- 
ing to  Menghini,  it  causes  stupor  or  delirium  with  epileptiform  seizures; 
in  mammals  it  produces  symptoms  similar  to  those  seen  in  man,  such 
as  vomiting,  violent  convulsions,  coma,  and  death,  apparently  from 
asphyxia.  The  convulsions  must  be  of  cerebral  origin,  as,  according  to 
the  experiments  of  C,  Weidemann  {Arch.  f.  Exper,  Path,  und  Therap,, 
vi.  216)  and  of  HoflFmann  (quoted  by  Weidemann),  they  do  not  occur 
after  section  of  the  cord  in  portions  of  the  body  below  the  point  of 
division.  Whether  they  are  the  result  of  a  direct  action  upon  the 
cerebrum  is  not  determined,  but  the  other  s^Tiiptonis  produced  by  cam- 
phor indicate  that  the  drug  has  a  decided  inHuenco  upon  that  organ. 
In  frogs,  Weidemann  found  that  the  convulsions  are  masked  by  a 
general  paralysis,  chiefly  due  to  a  depressant  action  upon  the  motor 
nerves, — the  spinal  cortJ^  however,  also  eutfering  in  its  functional  activ- 
ity, the  muscles  escaping.  The  action  of  toxic  doses  of  camphor  upon 
the  circulation  is  decided.  In  the  poisoned  frog  the  cardiac  beats  be- 
come slow  and  powerful^  and,  as  Heubner  found  (Arck.f.  Exper.  Path,  nnd 
Therap.y  v-  427)  that  the  camphor  was  able  to  excite  the  heart  when 
arrested  by  muscario,  it  in  pruhable  that  its  action  is  upon  the  heart 
itself  The  same  investigator  failed  to  get  any  rise  of  arterial  pressuro 
in  rabbits ;  but  in  the  more  extended  researches  of  Woidomann  it  was 
found  that  in  the  convulsive  stage  of  camphor-poisoning  there  is  a  very 
marked  rise  of  the  arterial  pressure,  which  is  largely  due  to  the  oon- 
vnlsions  and  disturbance  of  breathing,  as  it  is  in  a  measure  prevented 
by  eurarization  and  artificial  respii-ation*  Under  these  circumstances, 
however,  sudden  periodical  elevations  of  the  arterial  pressure  occur. 
The  cause  of  this  phenomenon  is  not  obvious,  as  Weidemann  affirms 
that  it  is  prevented  by  section  either  of  the  cord  or  of  the  vagi.  As, 
aitor  section  of  the  cord,  toxic  doses  of  camphor  lessen  the  arterial 
pressure,  it  would  seem  probable  that  it  is  directly  depressant  to  the 
heart. 

Camphor  is  undoubtedly  very  much  changed  in  the  organism ;  the 
most  important  of  its  derivatives  is  campho-gly curie  acid^  discovered  by 
Sehmiedeberg  and  Meyer  (ZeiUehrift  f,  PhysioL  Chem.y  1881),  which,  by 
warming  with  muriatic  or  sulphuric  acidj  is  changed  into  Campherol,^ 
a  crystal  I  iisable  substance  soluble  in  ether  and  also  in  water. 

Therapeutics, — Camphor  is  very  largely  used  internally  as  an  anti- 
spasmodic, to  quiet  restlesaness  and  ^^ nervousness*'  It  is  also  employed 
in  certain  painful  affections  seen  in  those  persons  who  are  especially 


*  For  ft  pbjsiologtoal  »lady  of  camphenil,  Bee  Archivf.  Ktjt§r,  Putk^f  xviu  972, 
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liable  to  the  condition  of  the  nervouB  system  just  mentioned ;  thus,  it 
13  often  useful  in  nervotts  headaches  and  dysmenorrhea.  Indeed,  in  the 
latter  disease,  either  alone  or  combined  with  opium  in  bad  eases,  it  is  a 
most  valuable  drug,  but  must  be  given  freely.  In  diarrhma  not  depend- 
ent upon  inflammation,  in  cholerine,  and  even  to  some  extent  in  cholera^ 
camphor  is  a  very  efficient  remedy,  allaying  intestinal  pain  and  spasm, 
and  also  cheeking  intestinal  secretion.  It  enters  into  a  large  proix>r- 
tion  of  the  popular  cholera-mixtures.  In  adynamic  fevers  it  has  been 
very  greatly  employed,  but  is  of  doubtful  advantage  ;  still,  a  good  deal 
of  testimony  could  be  adduced  in  favor  of  its  usefulness  in  sustaining 
the  system  in  the  low  stages  of  the  diseases ;  and  in  the  nervous  restless* 
ness  occurring  at  such  times  it  is  often  very  soothing.  In  abnormal 
sexual  exciiementy  and  in  chordee^  large  doses  of  camphor  veiy  often 
appear  to  act  most  happily.  The  drug  has  also  been  very  frequently 
exhibited  in  various  spasmodic  affections,  such  as  whooping -cough^  epi- 
lepsy, and  even  puerperal  and  strychnic  convulsions^  but  is,  I  believe,  at 
present  never  so  employed.  In  hysterical  convidsions,  as  in  other  phe- 
nomena of  the  same  origin,  camphor  is  a  useful  antispasmodic. 

Externally,  camphor  is  much  used  in  liniments  as  a  etimulant  appli- 
cation for  bruiseSy  sprains,  etc. 

Administration. — Large  dosea  (ten  to  fifteen  grains)  of  camphor 
are  best  administered  in  emulsion,  because  when  given  in  this  way, 
being  very  finely  subdivided,  they  create  as  littlo  irritation  as  possible, 
and  are  rapidly  absorbed ;  smaller  doses  may  bo  given  in  pill.  As  an 
antispasmodic,  the  Camphor  Water  {Aqua  Camphorm — 1  to  125,  U,S.) 
is  usually  preferred ;  its  dose  is  half  a  fluidounee  to  two  fluidounces, 
but,  when  a  decided  effect  is  desired,  the  Spirit  of  Camphor  (Spiritm 
Camphorce — 1  to  10,  U.S.)  is  preferable ;  its  dose  is  half  a  fluidraehm. 
For  external  tise,  the  Linimentum  Cnrnphorce  (camphor  one  part,  olivo 
oil  six  parts,  U.S,)  and  the  Linimentum  Saponis^  or  Soap  Liniment,  U.S., 
—-a  mild  liniment,  very  popular  either  by  itself  or  as  the  basis  of  more 
fitimulating  preparations. 


I 


OiErM  Camphor^.— 0^7  of  Camphor  is  the  volatile  oil  of  the  Cam- 
phora  officinanim.  As  it  occurs  in  our  market,  it  is  a  reddish  or  yellow- 
ieh-brown  liquid,  having  a  strong  odor  of  camphor,  and  a  hot,  cam- 
phoraceous  t^iste.  It  contains  campbor  in  solution,  and  is  probably 
equivalent  to  it  in  physiological  action,  except  that  it  is  locally  more 
stimulating,  and  therefore  preferable  in  intestinal  disorders.  The  dose 
19  five  to  ten  drops. 

Camphora  MoNOBROMATA.  U.S. — Monobromated  Camphor,  or  Bro- 
mated  Camphor, — ^With  iodine  and  bromine  camphor  unites  to  form  com- 
pounds. According  to  Laurent,  bromcamphor  occurs  in  red  orthorhom- 
bie  crystals.  These  when  ex]>of5ed  to  the  air  undergo  rapid  spontaneous 
docompoaition,  but  by  heating  in  a  closed  vessel  are  resolved  into  hy. 
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clrobroinic  acidj  and  a  coinpouod  in  wliich  one  atom  of  hydrogen  in  the 
camphor  has  been  replaced  by  bromine.  This  bromated  camphor  is  a 
erystalline  solid,  or  occurs  in  lar^e  acicular  crystals  several  inches  long. 

Our  present  knowledge  of  the  physiiological  properties  of  bromat^sd 
camphor  rests  upon  the  work  of  Bournevillo  (Le  Progres  Med.^  1874; 
also  Compt,'Eeiid.^  AoCit^  1875),  of  Lawson  {Practitioner^  1874,  1875), 
of  Pathault  (Bromure  de  Camphor,  Paris,  1875),  of  Kichard  Peter* 
(Schmidfs  Jahrb.,  Bd.  ci.  126),  and  of  Pellicani  (Ibid.),  In  fmgs  there 
is  progressive  loss  of  reflex  excitability  and  of  voluntary  movement 
(Peters),  which,  according  to  Pellicani,  is  due  to  paralysis  of  the  motor 
nerves.  Death  is  caused  by  arrest  of  respiration  (Pctei-s).  In  mam- 
mals it  produces  violent  convulsions,  m oscular  weakness  passing  almost 
into  paralysis,  reduction  of  temperature  (after  small  doses  preceded  by 
a  rise — Peters),  great  decrease  in  the  rate  of  the  respiration  and  of  the 
jiulse,  with  occasional  periods  of  hunted  respiration  (Peters),  profound 
sleep  or  stupor,  and  finally  death,  Boui*neviile  states  that  the  blood- 
vessels of  the  eyes  and  ears  are  diminished  in  calibre.  Upon  man  the 
drug  probably  acts  as  upon  other  warm-blooded  animals;  in  a  case  re- 
ported by  M.  Rosenthal  (Schmidfs  Jahrk^  Bd.  ci.  127),  forty-five  grains 
of  it  caused  tremblings,  marked  slowing  of  the  pulse,  and  coma  of  six 
hours'  duration. 

Therapedtics. — Bromated  camphor  was  first  introduced  by  Pro- 
fessor  DoncflTe  {Presse  Med,  Beige,  1871)  as  a  nervous  sedative,  and  as  an 
antispasmodic,  especially  in  delirium  tremens.  It  has  not,  however,  sus- 
tained  its  first  rapidly  acquired  reputation,  and  is  little  used.  I  have 
seen  it  do  good  in  spermatorrha'a^  and  it  may  be  tried  in  chordee,  but 
espeeially  in  hysteria  and  allied  convulsive  disorders.  It  is  taken  with 
difficulty,  and  is  apt  to  irritate  the  stomach.  Bonrneville  proposes  the 
following  formula  for  hypodermic  use:  Bromated  camphor,  gr.  xlv ;  Al- 
cohol, f5ix ;  Glycerin,  f3v8s;  but  Lawson  states?  that  bromated  camphor 
is  so  pungent  that  it  cannot  bo  employed  hj'podermically.  The  dose  of 
the  drug  is  five  to  ten  grains,  given  after  meals  in  capsule  or  coated  pill, 
and  repeated  as  necessary.  In  Bourneville's  experiments  twelve  grains 
injected  under  the  skin  of  a  cat  caused  death  in  seventy-two  hours. 

Caeboi,ateb  Camphor, — When  fifteen  grains  of  carholic  acid  dis- 
solved in  an  equal  quantity  of  alcohol  are  rubbed  up  with  thirty-five 
and  a  half  grains  of  camphor,  an  oily,  pale-yellow  liquid  with  a  feeble 
odor  of  camphor  results.  This  does  not  mix  with  water  or  glycerin, 
but  dues  with  almond  and  olive  oil  It  has  been  pniposed  by  Dr.  Soulez 
as  a  non-irritant,  antiseptic  dressing  for  wounds  (see  Amer,  Joum.  Med, 
Sci)  July,  1877,  or  London  Med.  E^cord,  May,  1877). 


SUCCINUM-^AMBEK. 
Amber  is  a  fossO  resin  foimd  on  the  southern  coasts  of  the  Baltio 
and  in  other  portions  of  the  woi'ld.     It  is  not  itself  ofiicinal  or  used  in 
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vbut  by  destructive  distillation  yields  an  empjroiuiiatic  oil  which 
li  liidttil#d  in  th«  Materia  Mediea  list  of  the  U.  S,  PharmacopoBia. 

OLEUM  SUCCINI— OIL  OP  AMBER.     U,S. 

Ot!  of  amber  is  an  amber-colored  liquid,  of  a  hot  taste,  and  a  very 
strtmg,  disagrceablo  odor.  As  kept  in  the  shop^  it  is  said  to  be  usitaily 
aophiBticated.  It  is  a  powerful  local  irritant^  &nd  has  been  used  as  a 
nibeflM^ient  in  chronic  rheumatism  and  similar  disorders.  It  is  also  an 
eflScieut  anti^a<tmodic,  and  as  such  is  used  in  h^steruiy  in  whooping-cough^ 
ai>d  in  infantile  convulsions.  In  the  bronchitis  of  infants,  with  severe 
nerrotis  symptomSf  as  well  as  in  the  two  affections  last  named,  it  is  very 
ttMlhl  fta  a  counter-irritant  and  ner\^e-8timulant  when  diluted  with  from 

I  to  lbre<»  parts  of  olive  oil  and  freely  applied  over  the  spine.  In 
inate  hiccough,  given  by  the  stomach,  it  is  probably,  next  to  musk, 
mo^t  effioient  remedy.  Dose,  ten  to  twenty  drops,  given  in  emul- 
.  One  tablespoon  fill  caused  violent  vomiting  and  diarrham,  with 
ked  fever  and  symptoms  of  general  intoxication  followed  by  re- 
•ly  notwithstanding  the  fact  that  the  woman  aborted  ( Viertel- 
jahncKf,  GerichtL  Mcd.^  xliii.). 

SPIRITUS  ^THERIS  COMPOSITUS— COMPOtTND  SPIRIT  OF  ETHER. 

U.S. 

Hoffmanns  Anodyne  consists  of  alcohol  a  pint^  ether  half  a  pint,  and 
iittMirBal  oil  ebc  fluidrachms.  It  is  a  colorless,  intlammable  liquid,  of 
ift  aromatic^  ethereal  odor,  and  a  burning,  slightly  sweetish  taste.  Its 
ipecti&c  gravity  is  0.815.  HofFmann's  anodyne  is  sometimes  oifered  ibr 
liie  without  the  ethereal  oil.  Forty  drops  of  the  genuine  pix^paratiun 
tin  rvndor  a  pint  of  water  diHtinctly  milky;  but  if  no  oil  of  wine  bo 
pfttent,  milkiness  will  not  occur.  Ethereal  Oil  {Oleum  yEthercam^  \J,S) 
ti  i  tmnnparent,  nearly  colorless,  volatile  liquid,  of  a  peculiar  aromatic 
odor,  and  a  sharp,  bitter  ta^te.  Its  specitic  gravity  is  0.9 L  It  is  heavy 
•il  vf  wine^  prepared  by  the  action  of  an  excess  of  sulphuric  acid  on 
ibobol,  and  diluted  with  an  equal  part  of  6tj*ong  ether. 

PSTSioLooicAL  AND  TfTERAPKUTic  AcTioif . — Dr.  K.  A.  Haro,  in  studies 

niAclo  in  the  laboratory  of  the  University  of  Pennsylvania,  found  that 

^ heavy  oil  of  wine  produces,  when  in  moderate  dose,  a  rise  in  the  pulse* 

liiiaild  in  the  arterial  pressure,  followed,  if  the  amount  of  the  palsjon 

hm  heeo  safllctent,  by  a  very  remarkable  fall  in  the  arterial  pressure, 

lad  also  in  the  pulse-rate.     The  rise  in  the  arterial  pressure  did  not  occur 

viMi  the  spinal  cord  had  been  severed  high  up,  and  must»  therefore, 

kitn  kige  part,  if  not  altogether,  due  to  a  stimulant  influence  upon  the 

>(or  centre.     In  the  period  of  lowering  of  pressure  the  individual 

wore  extremely  full  and  strong,  indicating  that  the  fall  of 

pfaMiini  ia  due  to  the  widening  out  of  the  blood-paths  by  a  vaso- motor 

pumifmm.    Br.  Hare  believes  that  this  paralysis  is  chiefly  peripheral, 

be  found  that  the  fall  was  not  so  great  in  the  dog  in  which  the 
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cord  was  intact  as  it  was  when  the  cord  had  been  divided.    The  rapidity 
of  the  beat  of  the  isolated  frfjg's  heart  was  at  first  inereaeed  by  th€ 
drug,  but  it  was  not  positively  determined  how  far  the  heavy  oil  of] 
wine  acta  in  small  doses  as  a  cardiac  fitimulatit :  that  very  large  dosesi 
paralyze  the  heart  by  a  direct  action  on  the  muscle,  was  indicated  byl 
the  final  diaatolic  arrest.     Careful  studies  upon  frogs  by  Dr.  Hare  failed! 
to  detect  any  indication  of  an  action  of  the  oil  upon  the  spinal  cord, 
nerves,  or  muscles*     The  toxic  properties  of  the  heavy  oil  of  wine  are 
very  feeble:  30  cubic  centimetres  given  by  tbo  mouth  to  a  small  dog 
weighing  twelve  pounds  failed  to  produce  marked  symptoms.     It  is 
evident  that  the  small  quantity  of  the  heavy  oil  of  wine  contained  in  , 
Hoffmann's  anod\^ne  can  exert  no  very  pronounced  influence  upon  tboj 
human  system.    But  it  probably  has  a  slight  stimulant,  eiilmative  effect|  | 
since  clinical  experience  indicates  that  HofTmann's  anodyne  is  more  per*i 
siatont  and  powerful  than  an  equivalent  amount  of  ether.     It  is  a  very| 
efficient  carminative,  and  h  also  a  useful  antispasmodic  in  all  the  dis- 
orders for  which  such  remedies  are  employed,  especially  when  there 
is  a  tendency  to  tailure  of  the  eirculatiOD,  as  in  V{ilvular  cardiac  disease. 
The  dose  is  one  or  two  fluidracbms,  repeated  in  half  an  hour  or  an  hour, 
if  re(iuired,  and  given  in  cold  water. 


HUMULUS-HOPS.    U.S. 

Th©  strobiles  of  Humulus  Lupulus,  or  the  hop-vine,  cultivated  h 
northern  and  middle  Europe  and  in  the  United  States,  Hops  ai^  soft, 
greenish  cones,  one  or  two  inches  in  length,  composed  of  tbin^  loaf-like, 
imbricated  scales,  having  a  bitter  taste  and  a  heavy  narcotic  odor.  Ai 
the  bases  of  the  scales  i»  a  yellowish  powder,  otflcinal  under  the  name 
of  Ltipulinum,  I/Upulin  is  in  minute  grains,  and  contains,  according  to 
Payen,  2  per  cent,  of  volatile  oil,  10.30  per  cent,  of  bitter  principle,  and 
50  to  55  per  cent*  of  resin,  Volatile  oil  of  hops  is  3^ellowisb,  and  has  a 
strong  odor  of  tho  drug,  and  an  acrid  taste.  The  bitter  principle  has 
been  obtained  by  Lermer  in  brilliant  rhombic  columns,  of  an  acid  re- 
action. 

ToERAPEUTics.— Hops  are  a  bitter  tonic,  and  a  very  feeble  narcotic, 
producing,  when  taken  very  freely,  some  heaviness,  and  perhaps  sleep. 
They  are  especially  useful  as  tonics  in  cases  of  nervous  irritability  re- 
quuMng  medicines  of  the  class.  In  dtimum  tremens  they  ai^e  very  largely 
used  to  quiet  nervous  irritability,  to  aid  more  powerful  remedies  in 
procuring  sleep,  and  at  the  same  time  to  strengthen  digestion.  I 
priapism,  m  irritation  of  the  bladder^  and  in  abnormal  sexual  excitement^ 
hops  have  been  exhibited  with  asserted  benctit.  They  may  be  tried  in 
largo  doses,  but  usually  will  fail. 

Extenially,  hops  are  employed  in  the  form  of  poultices,  and  when 
fresh  seem  to  aid  the  heat  and  moisture  in  allaying  pain. 

Administration. — The  dose  of  the  tincture  (Tinctura  Humuli — 1  to 
5,  U.S.)  is  half  a  fluidounce  to  thi'ee  fluidounces.    For  a  decided  narcotic 
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^floct  the  practitionor  may  use  either  the  oleoresin  of  LupuUn  (Oleoresina 
ItupuliruTf  U.S.),  doso,  ten  minims  to  a  fluidrachm,  in  capsules  if  desired, 
or  the  jiuid  ejctract  ( Ext r actum  LupuUnm  Fluidum^  U.S.),  dose,  half  a 
floidnchm  to  two  dutdraehms. 

A  hop  poultice  is  made  by  moidteniDg  with  hot  water  the  hops  con- 
filone  or  mixed  with  an  equal  i>art  of  Indian  meal,  in  a  gauze 
af  the  required  aize  and  shape, 

LACTUCAIIIUM.    U.S. 

The  concrete  juice  of  the  Lactuca  sativa,*  or  garden  lettuce,  occurs 
an  two  forms  in  our  markets.  The  Etiii:lish  variety  is  in  small  irregular 
pieooi  about  the  size  of  a  ima;  the  German,  in  maBsos  about  an  ini^h  in 
iMgtll  and  half  an  inch  in  thiekneds.  The  eolor  varies  from  a  dark 
re<kHsb-browo  to  a  light  yellowish-brown.  The  odor  is  faintly  narcotic, 
the  taste  bitter.  It  contains  a  bitter,  crj^staltizable  principle,  Lactucln, 
TBEftAP£t7Tics> — Lactucanum  is  certainly  a  very  feeble  drug.  Bou- 
diardmt  gave  half  an  ounce  to  a  dog,  with  merely  negative  insults ; 
and  in  m  number  of  trials  made  with  it  some  years  since  I  was  un- 
able  to  perceive  that  it  exerted  any  influence.  It  has  been  asserted 
ihftt  it  exerts  a  peculiar  soothing,  hypnotic  influence,  like  to,  but  much 
^Jm  iolense  than,  that  of  opium,  and  fVee  from  its  dtsagreeable  afler- 
^H|»eta.  It  may  be  that  the  drug  varies  according  to  age,  time  and 
^mode  of  preparation,  etc,  Lnctocin  has  boon  experimented  with  by 
FronmQller,  who  found  it  proportionately  less  hypnotic  than  the  crude 
drag  {Deutsche  Klinik,  1865)*  The  usually  assigned  dose  of  lactu- 
oirinm  is  thirty  grains,  that  of  the  flu  id  extract  (Extractum  Lactucam 
Fimdum^  U.S.)  half  a  fluidrachm.  Much  larger  quantities  may  be 
prwi  with  little  effect. 

CIMICIFUGA-BLACK   SKAKKROOT>    U.S. 

The  root  of  Cimicifuga  raeemosa,  an  indigenous  herbaceous  plants 
gnmin^  abundantly  in  rich,  shady  woods,  attaining  a  height  of  six  or 
iwren  feet,  and  readily  distinguit^hed  by  its  vt^ry  large  multi-compound 
l«vea  and  its  long-branched  spikes  of  whitiwh  polyandrous  flowers, 
taktA  when  open.  The  root  consists  of  a  knotted  head,  with  numenms 
fio6, brittle  rootlets;  the  odor  is  faint,  and  the  taste  bitterish,  somewhat 
'  and  acrid.  It  has  not  yet  been  determined  exactly  upon 
iictivity  of  cimicituga  depends.  Mr  Geo.  H.  Davis  has  found 
10  it  a  volatile  oil,  which  Professor  Geo.  B,  Wood  thinks  is  very  prob- 
•Mjr  active,  since  the  virtues  of  tho  drug  deteriorate  on  keeping. 
Tbere  »n5  also  two  resins  in  the  root. 

PflYsiOLOOiOAL  Action. — Cimicifuga  was  introduced  to  the  profes- 
iioa  by  Dr.  Yoimg  in  1831  {Amer.  Journ.  Med,  Sci.^  vol.  ix.),  and  Pro- 
fattor  Chapman,  in  his  Elements  of  Therapeutics^  aMrmed  that  in  full 


*  for  A  CAM  of  r«put4sd  poiioDiiig  bjr  LimjUca  Yir(Ma,8o«  Schmidt**  Jakrh^,  Bd.  olxxi.  p.  137. 
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dosos  it  causes  nauaoa,  more  or  less  general  relaxation,  vertigo,  tremors, 
and  decided  reduction  of  the  pube;  while  in  1848  Dr.  N.  S,  Davis 
{TYans.  Ajner,  Med.  Assoc.y  vol  i.  p.  351)  dwelt  very  strongly  upon  its 
Bedative  influence.  There  hiive  been  no  cases  of  human  poisoning  by 
it.  I  have  seen  it,  however,  when  given  in  large  dosoa  produce  giddi- 
ness with  intense  headache  and  general  prostration^  evidences  that  it 
has  some  iiifloence  upon  the  cerebrum.  It  also  occasionally  vomits, 
but  its  emetic  action  is  never  violent,  and  is  probably  simply  the  re- 
sult of  a  gentle  irritation  of  the  stomach.  Its  oifects  upon  the  lower 
animals  have  been  investigated  by  Dr,  Kandali  Hutchinson  (Therap, 
Gas, J  1887,  731),  who  finds  that  in  frogs  it  produces  general  and  com- 
plete ana'«the*iia  with  loss  of  reflex  aeiiviiy,  voluntary  movement  being 
preserved  at  a  time  when  burning  of  the  feet  elicits  no  pain  or  motion. 
As  tying  the  artery  of  the  leg  so  as  to  protect  the  linib  from  the  direct 
action  of  the  drug  on  the  nerve  and  muscicd  did  not  influence  the  de* 
velopment  of  the  anaesthesia,  this  symptom  must  be  due  to  a  paralysis 
of  the  sensory  side  o£  the  spinal  cord.  Both  motor  nerves  and  muscled 
were  found  after  death  functionally  active.  When  the  cimieifnga  was 
brought  tlirectly  in  contact  either  with  the  isolated  ll-ogs  heart  or  with 
the  exposed  heart  still  in  sttu^  the  movements  became  slow,  and  in  a  little 
while  the  muscle  was  entirely  paralyzed.  In  mammuls,  cimicifuga  pro- 
duced tall  in  the  arterial  pressure^  with  a  slowing  of  the  pulse,  which 
was  not  prevented  by  previous  section  of  the  vagi,  and  flually  diastolic 
arrest, — facts  which  prove  that  the  drug  is  a  dii*ect  depressant  to  the 
heart-muscle  or  ila  ganglia.  HutcbinHon  further  found  that  when  the 
arterial  presaui'e  is  low  asphyxia  pix>ducos  no  ri^e,  so  that  it  is  probable 
that  the  vaso-motor  centres  are  also  paralyzed.  The  respirations  are 
affected  by  cimicifuga,  becoming  slow,  altered  in  rhythm,  and  suflfering 
final  arrest. 

Therapeutics. — Cimicifbga  was  originally  proposed  by  Dr.  Young 
as  a  remedy  in  chorea^  and  in  the  simple  chorea  of  childhood  it^  value 
i«  unqueetionable.  It  must  be  given  freely^  and  in  most  cases  the  con* 
sentaneous  exhibition  of  hrm  and  laxatives  materially  aids  it.  In  acute 
inflammatory  rheumatism  cimicifuga  has  been  highly  I'ecommended  by 
I>r.  Davis  and  other  pnictilionei*8.  I  have  seen  it  do  good^  but  it  is  at 
present  very  inirely,  if  ever,  used.  In  chronic  bronchitis  it  is  sometimes 
employed  with  asserted  benefitj  especially  when  th«  expectoration  is 
free  and  hectic  fever  exists. 

AuMiNLsTRATiON.— -As  cimiclfuga  deteriorates  by  keeping,  the  fresh 
drug  should  always  be  used.  The  powder  (dose,  twenty  grains)  is  pre- 
ferred by  Bome  practitianers;  but  I  have  found  the  officinal /ta'^i  extract 
{Extractum  Oimicifugm  Fluidum^  U.S.)  very  active  in  doses  of  fVom 
twenty  minims  to  a  fluidrachm.  The  dose  of  the  tincture  (^Tinctura 
Cimicifugm — 1  to  5,  XJ.S,)  is  one  to  two  fluidraehma. 


FAIIILY  n.-AI^^STHETICa 


iTas  term  Anmsthetics  is  here  employed  as  the  name  of  a  group  of 
oubsiacioea,  whose  vapor  has  the  power  of  prodycing  loss  of 
ifl8i  preceded  by  or  aecoriipimied  with  loss  of  eeriHibility  and 
mu:^eular  action.  The  medical  properties  of  these  »ub- 
ate  largely  due  to  their  volatility,  by  virtue  of  which  they 
Tory  rapidly  absorbed  and  almost  m  rapidly  eliminated  by  the 
membraRe  of  the  Inniips.  As  a  conaequenee  of  thi8,  their 
id  eaaily  controlled.  That  they  are  taken  into  the  bkKid,  and 
iheivby  reach  all  portions  of  the  system,  has  been  abundantly  proved 
by  investigations  * 

!  ioQ  of  the  anaesthetics  certainly  is  upon  the  nerve-centred. 

ThoA,  Bernard  has  shown  (lae,  cit.)  that  a  ligature  so  placed  as  to  cut 

ition  from  the  posterior  part  of  the  fi-og  does  not  prevent 

tion  of  abolition  of  sensatioQ,  voluutary  motion,  and  reflex 

ttctioQ  in  the  hind  legs  when  an  anfc^thetio  is  injected  into  the  anterior 

pftTl  of  the  body, 

llaoy  of  the  theories  which  have  been  suggested  to  explain  the 
{^nxluction  of  anfiBsthesia  are  so  groundless  that  it  seems  unnecessary 
to  di»eu^  them  here.  All  that  ai^  worthy  of  consideration  may,  I 
think,  be  arranged  in  four  groups,  as  follows :  Ist^  those  which  assert 
rtftt  like  symptoms  are  pi*oiiuced  b^-  a  partial  arrest  of  oxidation ;  2d, 
Ibose  whioh  look  upon  ana?sthesia  as  duo  to  precedent  physical  changes 
iaibe  bloiKj;  3d,  those  which  assert  that  antesthesia,  lilie  sleep,  is  due 
toosn^bral  aniemia;  4th,  tliose  which  teach  that  the  various  agents 
•npleyed  act  directly  upon  the  various  organs  and  tissues  eonoemed, 
— including  iu  ibis  group  the  theory  of  Bernard  that  anesthesia  is 
(•n>Juoed  by  a  setni-coagulatiua  of  the  nervous  protopiasm^f 

As  the  tiieories  of  the  bust  group  are  the  most  natural,  the  burden 
^i  proof  rests  upon  the  supporters  of  the  other  theories.  AJl  the 
prcwfj*  of  the  first  two  groups  as  yet  brought  forward  amount  to  no 
morto  than  as  follows:  that  in  asphyxia  the  symptoms  are  similar  to 
those  of  aniesthesia ;  that  in  protbuud  anesthesia  there  is  an  evident 
ktiooin^  of  oxidation ;  and  that  some  anaesthetics  probably  produce 
dktiigee  in  the  blood. 


•  fit*  l»p«cfAlljr  0,  Sehmiedebcrg,  Inauffurttl  DtM^rttttiarif  DorpAt,  18fl7,  Artkio  d,  MtiU 
i4«p  vUL<  tSST  :  Cl*ud«  BernHrd,  £e^N*  mnr  U«  Aft€*th4*iqu€§t  V)uit,  IS7&. 
t  f«r  ft  rtoiljr  of  the  oo^atfttloti  theory,  fteo  CtntratUaU  Med*  Wi*;^  1S77,  p.  ttOtt. 
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The  objections  to  regarding  these  facts  as  proving  the  truth  of  the 
theories  alliidod  to  are  very  grave.  Thus,  it  is  very  well  ascertained 
that  the  syniptonis  of  asphyxia  are  only  analogous  to  those  of  aotes- 
thesia,  not  identical,*  and  indeed  that  anaesthesia  as  caused  by  different 
agents  offers  different  phenomena  ;  alHo,  there  is  no  proof  whatever  that 
the  lessened  oxidation  and  the  blood-changes  which  are  believed  to 
occur  when  anaesthetics  are  employed  am  causes  of  the  nen^ous  symp- 
toms, and  not  simply  coincident  phenomena.  It  must  be  insisted  on, 
therefore^  that  these  theories  have  never  been  proved.  Moreover,  posi- 
tive pmof  of  their  ineorrectnesa  is  not  wanting.  Thus,  in  regard  to  the 
theory  of  arrest  of  oxidation,  there  are  substances,  such  as  nitrite  of 
amyl,  which  lesson  oxidation,  but  are  not  afiicsthetics ;  and  an  excess  of 
oxygen  in  the  air  does  not  lessen  the  rapidity  with  which  antesthesia  is 
induced.f  The  Antesthetics  Committee  of  the  British  Medical  Association 
(Journ.  Anat.  and  P%s,  xiii.  224)  also  found  that  during  chio  1*0  form-nar- 
cosis there  was  an  actual  increase  in  the  elimination  of  carbonic  acid. 
In  regard  to  the  blood-theories,  Ludimar  Hermann  {Ueicherfs  ArcMVy 
1866,  p.  27)  caila  attention  to  the  fact  that  the  ancesthetics  produce  the 
same  general  aymptoms  in  the  infusoria,  which  have  no  red  blood,  as  in 
mammals ;  and  LewisaonJ  has  shown  that  they  influence  the  so-called 
"salt  frog,"  which  contains  little  or  no  blood,  precisely  as  they  do  the 
normal  frog,  from  which  the  conclusion  is  inevitable  that  they  do  not 
affect  the  frog  by  altering  the  nature  of  the  blood  or  by  inducing 
asphyxia.  In  regard  to  cerebral  anemia,  it  appears  to  be  established 
that  it  occurs  in  sleep;  and  Claude  Bernard  {he.  cit.,  p.  122)  has  8ho^vn 
that  during  the  period  of  excitement  preceding  anaesthesia  there  is 
cerebral  congestion,  but  during  the  anaesthesia  cerebml  antemia.  Ces- 
sation of  function  normally  results  in  anaemia  of  the  organ,  and  the 
ansemia  of  sleep  and  auffisthesia  is,  in  alt  probability,  an  effect,  not  a 
cause,  of  suspended  cerebration.  In  the  frog  it  has  been  abuodantly 
proved  that  absolute  anaemia  of  the  nerve-centres  does  not  suspend 
their  functions,  and  that  on  the  bloodless  cerebrum  chloroform  exerts 
its  usual  influence.  The  only  theory  at  all  compatible  with  our  present 
knowledge  is  that  anaesthesia  is  in  most  cases  due  to  a  direct  action 
of  the  agent  inducing  it  upon  the  cortex  cei*ebri  and  other  nerve-centres. 

The  action  of  the  aniesthetie  upon  the  ner^^e-structure  is  probably  a 
purely  vital  one.  But  by  no  means  all  authorities  acknowledge  this. 
Many,  if  not  all,  of  the  anaesthetics  have  the  power  of  dissolving  the 
red  corpuscles;  and  Ludimar  Hermann  (Eeicherfs  Archiv^  1866)  has 
l^ointed  out  a  possible  connection  between  this  and  antesthesia.  He 
states  that  protagon^  which  constitutes  the  stroma  of  the  red  blood- 
disks,  is  an  important  constituent  of  the  nerve-cent l^}S.  As  de4ith 
would  necessarily^  occur  before  the  protagon  could  be  dissolved  out  of 


♦  See  Report  of  Chbroform  CommUteo,  Mtdieo-Chimrg,  TraM*,,  vol.  xUi'tl,  p.  .'i2d, 
t  Ibid.j  p.  335.  {  See  Chturat  for  further  dvtftik. 
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the  nerve-c-entrea^ — i.e.,  before  it  could  be  dissolved  out  of  the  rod  cor- 
puscles,— it  is  evident  that  no  extensive  destruction  of  the  latter  bodies 
can  occur  fix)m  the  action  of  an  antesthetic  and  the  patient  survive. 
Bile-acids  also  diaeolve  prntagon^  and  Hermann  states  that  some  ex- 
periniente  he  has  made  seem  to  indicate  that  they  have  auBDsthetic 
proportion.  Before,  however^  tho  ingenious  theoiy  of  Hennann  can 
be  cons?idered  proved,  further  investigations  must  be  made.  The 
coagulation  theory  of  Bernard  rests  almost  solely  upon  the  doubtful 
allegation  that  anesthetics  appUed  in  sufficient  concentration  coagu- 
late albuminous  substances,  and  appeai*s  to  me  such  a  pure  assumption 
that  its  discussion  at  length  is  beyond  the  plan  of  the  present  work. 

In  1848  {Archives  Gen.y  2e  ser.,  t.  xvi.,  1848)  Dunieril  and  Bcmar- 
quay  showed  that  during  anflBsthesia  there  is  a  reduction  of  tempera- 
ture. This  has  been  confirmed  by  Bouisson  (Traite  theorique  et  pratique 
de  la  Methode  ane^thimque^  Paris,  1850)  and  by  Sulzynski  (Weber  die 
des  AUoholSy  etc.,  Inaug,  Diss.,  Dorpat,  1865) ;  and  Scheinaon  (Archiv 
der  Meilkunde^  1S69)  asserts  that  there  is  no  increase  in  the  giving 
out  of  heat  by  the  body  during  amesthesia^  and  consequently  that 
the  anesthetics  lessen  the  production  of  animal  heat,  no  doubt^  like 
alcohol,  by  checking  tissue-metamorphosis.  Albumen  is  not  rarely 
to  be  found  in  tho  urine  atler  amcsthesia,  and  G.  Guerrin  states  that 
after  ansesthesia  by  nitrous  oxide  on  the  addition  of  nitric  acid  an 
intense  rose  coloration  appears.    ( jTAcse,  No.  239,  Lyons,  1885.) 

The  action  of  anaesthetics  may  be  modiJied  by  the  inject  ion  of  nar- 
cotics. Morphine  given  hypodormicallv  about  half  an  hour  before  the 
exhibition  of  the  anoestbetic  is  said  to  have  a  decided  effect  in  pi-o- 
Jonging  the  aniesthesia.  Chloral  administered  shortly  before  etheriza- 
t,ion  certainly  causes  the  first  stages  of  tho  latter  to  bo  much  quieter 
t,ban  usual,  and  also  prolongs  the  narcosis.* 

The  chief  purposes  for  which  antesthotics  are  used  are  to  relieve 

^>nin  and  to  relaj:  spa^m.     To  meet  the  first  indication  they  are  era 

-ploved  by  surgeons  especially;  but  they  are  also  exceedingly  valuable 

in  (!aaes  of  suffering  from  disease.    It  must  be  borne  in  mind  that  their 

miction  is  very  transitory  and  is  aceompanieil  by  more  or  less  disturbance 

of  the  general  system,  and  that  consequently  they  are  to  be  employed 

only  when  the  pain  is  exceedingly  severe  and  transient.     To  relieve 

pain,  amesthetics  are  used  with  great  propriety  during  childMrth.f     In 

Mturai  labor  it  is  not  commonly  necessary  to  produce  complete  anies* 


< 


*  Mr.  Boniria  has  proposred  mpi<l  bre&thing  ws  &  means  of  ftrcKlmotng  alight  ftDoeBtbetia  ia 
<**«t  of  mttior  flargcry.  The  patient  ia  required  to  hreathe  very  rapidly  for  from  three  to  flro 
BiiaiiUB^  when  a  cxiadilion  of  partial  Ion  of  consciousncfls,  probably  dependent  upon  diiturh- 
•fifeof  tho  cer©br»l  circnlatiou,  is  indawnL     (See  Phita,  Mtd,  Tiwet,  vu  205.) 

1 1  ftcpe  no  reojon  for  believing  that  anoBslbesia  of  the  mother  seriously  influences  the 
«fclR  and  d«  not  think  much  weight  caii  be  attached  to  the  usertifma  of  Dr.  Ilofmeier  ( Ber. 
^0.  KUn^  WocktHM^h.,  1883,  XX.  250)  that  there  is  prodaced  an  increwed  elitnlaation  of 
&iUo{cn  in  the  new-boro  babe. 
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thesia.  When  the  full  effect  of  either  ether  or  ehloroform  is  induced, 
there  is  alraoat  always  a  weakening,  and  very  often  an  abolition,  of  the 
uterine  contractions.  The  anaastbctic  shouid  be  administered  in  such 
quantities  as  to  relievo  the  pain  witiiout  decidedly  interfering  with  ihc 
muscular  Bpasm.  In  certain  cases  this  can  be  done,  in  others  ii  is  im- 
practicable. I  have  obtained  very  advantageous  results  in  some  cases 
by  suspending  the  pains  for  about  half  an  hour  by  means  of  ether, 
and  then  entirely  withdi-awing  the  ansesthetic.  By  this  treatment  the 
weak,  painful,  inetiectual  eiforts  of  a  worn-out,  nervous  patient  may 
often  bo  converted  into  regular,  successful  pains.  I  think  that  the 
risk  of  post-pa rtum  hemorrhage  is  materially  increased  by  anaesthetics, 
and  therefore  habitually  give  after  their  use  two  drachnis  of  the  fluid 
extract  of  ergot,  as  soon  as  the  perineum  is  well  distended  by  the 
child's  head,  Anassthetlcs  are  frequently  used  in  surgery  for  the  pur- 
pose  of  relaxing  spasm,  as  in  cases  of  dislocation^  hernia,  etc.  In  medi- 
cinoj  they  have  been  employed  in  various  forms  of  convulsions^  and  are 
especially  valuable  in  severe  hysterical  convulsions,  in  puerperal  eclampsia, 
and  in  spinal  convulsions ;  in  epilepsy  they  are  very  rarely  called  for ; 
in  ififantik  conDulsious  they  may  be  sparingly  used  when  the  convul- 
sion itself  threatens  life.  In  various  spasms  of  the  excretory  ducts  or 
canals f  and  especially  during  the  passage  of  calculi y  they  act  very 
favorably^  both  by  relieving  pain  and  by  producing  i^elaxation.  In 
asthma,  and  in  spasmodic  stricture  of  the  cesophagus^  as  in  all  other 
cases  of  ofi-repeated  spasm,  they  should  be  administeiHid  only  to  meet 
temporaj-y  indications,  as  tbeir  habitual  use  is  deleterious. 

The  question  as  to  the  propnoty  of  the  administration  of  anffisthotica 
to  persons  suffering  from  organic  disease  is  of  the  gi*avest  importance, 
and  in  individual  eases  must  often  be  answered  with  much  hesitation. 
By  some  praetitionei^  heart-dieieaso  is  thought  to  be  a  positi%'e  contra- 
indication to  ana&sthetic  agents  ;  when,  however,  the  organic  disease  does 
not  produce  any  obvious  functional  deningement  of  the  heart,  and  wlien 
the  heart-muscle  is  in  a  titir  condition  of  health,  ether  may  be  used  to 
the  point.of  aniesthesia,  provided  the  circumstances  of  the  ease  are  such 
as  to  justify  the  surgeon's  taking  a  little  risk.  When,  however,  it  is 
possible  to  avoid  the  amcsthetic  by  the  use  of  cocaine  or  other  device, 
this  should  be  done.  It  must  be  remembered  that  pain  or  great  emo- 
tional excitement  may  arrest  at  once  the  movement  of  a  diseased  heart 
The  shock  and  nerve-strain  which  attend  a  major  surgical  operation 
without  anflBsthetics  would  probably  endanger  cardiac  arrest  more  than 
would  the  anaesthetic  used  to  avoid  them.  ^Vhen  in  caniiac  disease 
angesthesia  is  to  be  Lnducedj  nitrous  oxide  or  ether  should  be  employed. 
It  seems  probable,  from  our  present  experience,  that  of  these  two  agents 
the  nitrous  oxide  is  attended  with  the  less  danger;  and  when  prolonged 
anaesthesia  is  desirable  it  is  probably  best  to  produce  the  first  loss  of 
sensibility  with  nitrous  oxide  and  then  to  maintain  the  unconsciousness 
by  means  of  ether. 
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It  appears  from  the  recorded  aeeidontB  of  anfl^sthesia  that  tho  ex- 
of  brain-tumors  or  of  other  organic  bniin-dieease  is  of  more 
importaoee  aa  contra-iudieatinn^  the  use  of  aniegthetk'B  than  is  diaeaBe 
of  the  heart  itself.     When  the  brain-artcrics  are  believed  to  be  athoro- 
itooa,  although  no  positive  Bigns  of  organic  brain-digease  are  present, 
fthotild  be  induced  by  the  surgeon  with  the  gi-eatest  relue- 
Indeed,  in  eases  of  general  atheroma  ether  mugt  be  administered 
with  caatton^  on  account  of  the  marked  tendency  which  it  has  to  in- 
thc  blood-pressiu^.     In  such  a  case  in  the  pmctice  of  Profetjaor 
AgfieWf  of  Philadelphia,  rupture  of  a  cerebral  veseel  and  immediate 
death  fVom  apoplexy  occurred.     Dr.  Mo?ton  (Lancet,^  1886,  vol.  i.)  re- 
i  a  case  in  which  he  believes  (probably  ineorrectly)  that  thronabus 
ia  the  coronary  artery  during  io sensibility  from  ether. 
Attention  has  recently  been  called  (New  York  Med.  Record^  vol. 
xxzi.  p*  1^)  to  the  danger  which  attends  the  use  of  ether  in  Brij^ht's 
dfiesae.     Both  Dr,  Emmet  and  Br,  Millard  report  eases  in  which  col- 
bpoe  with  unemic  poisoning  rapidly  followed  the  administration  of  the 
ilMetUietic.     The  clinical  evidence  which  I  have  been  able  to  gather 
U^getlier  indicates  that  in  patients  suftering  from  renal  disease  chlo- 
it  preferable  to  ether  unless  the  heart-muscle  has  undergone 
'  degeneration.     This  is  probably  because  the  amount  of  chlo- 
roform required  to  produce  anaesthesia  is  so  much  smaller  than  that  of 
i'tbcr  tliat  less  etraia  is  thrown  upon  the  eiccreting  orgaus  for  its  elimi- 
tittion. 

NITROaEN  MONOXIDE-NTTROUS  OXTOE.    (NO-N^O.) 

Nitrous  oxido  is  a  colorless^  almost  inodorous  gas,  of  a  sweetish  taste. 
U  18  a  %'ery  active  supporter  of  combustion.  Water  absorbs  nearly  its 
own  bulk  of  it*  It  is  made  b}^  the  distillation  of  the  nitnite  of  ammo- 
nium, which  reaokes  itself  into  the  gas  and  water.  Thus,  NO^NII^  ^:2 
N,0+21I,O.  The  wood^^ut  on  the  following  page  repivi^Mits  the  best 
ipparatua,*  and  the  rules  appended  thereto  embody  all  the  necessary 
tii8tnicUoQ8  for  the  production  of  the  gas.  As  they  are  very  concise, 
dwjr  fthottld  be  followed  to  the  letter. 

Tbe  various  effects  of  increasing  heat  upon  nitrate  of  ammonium 

«PI  as  follows:  at  226^  F.  it  fuses  perfectly;  at  302°  F,  it  emits  white 

f^mm,  condensing  in  drops ;  at  347°  F,  it  effervesces  slightly ;  at  35G° 

I^Ji  bolts  without  decomposition;  at  437°  F,  it  elFervesees  rapidly;  at 

•IftP  F.  it  logins  to  evolve  gas;  at  482°  F.  it  evolves  gas  in  abundance; 

"^tbove  5(^0**  F,  nitric  oxide  is  given  off. 

To  determine  the  temperature,  thermometei's  have  been  prepared 
tvf  v  be  passed  through  the  cork  and  into  the  retort,  marking 

n.  iig  degrees:  226°^356^  460°,  482^  500°  F. 

To  obtain  the  largest  amoimt  of  gas,  the  nitrate  should  first  bo  melted 

*TMf  mpptnCttS  u  lanilfhed  bj  the  S*  S.  Wbito  BeiiUl  Mauufactitritig  Com^i&pjr,  of 


F.,  for  beyond  that  noxious  products  arc  generated.    After  the  gas  has 
begun  to  €ome  over  briskly,  the  ap]>eurance  of  copious  white  fumes  iUjM 
the  retort  is  an  indication  tliat  the  hcnt  is  too  great.     The  nearer  the" 
heat  can  bo  kept  at  llie  point  necessary  to  generate  nitrous  oxide,  tho 
purer  will  be  the  gas. — (Dr.  Jas,  W.  White,  Dental  Materia  Medu 
Philadelphia,  18C8.) 
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After  the  g«9  has  commenced  to  come  over  freely,  it  is  generally 
best  to  lessen  the  amount  of  heat  applied  to  the  sand-bath.  The  gaa 
should  be  allowed  to  stand  over  water  for  a  few  hours  before  using.  U 
impnyres  nither  than  deteriorates  by  age,  and  in  a  properly  ^constructed 
gm90inet4M'  may  be  kept  for  many  weeks,  especially  if  the  water  between 
Uie  holder  and  the  receiver  of  the  gasometer  be  covered  with  a  thin  filtii 
of  oil,  80  as  to  prevent  iU  yielding  to  the  air  the  gas  which  it  ahHorb^, 
mitil  saturated.  In  manufacturing  the  gas,  whenever  the  alkalinity 
of  the  potaah  aolution  in  the  jar  Ko.  2  is  lessened,  all  the  waehing-jai*s 
ahotild  be  emptied  and  refilled. 

•  lilt  hoider  in  &  ler«l  position, and  flU  it  irith  water  to  within  an  mch  or  Ivro  of  the 
0dg«  of  ib«  taper  rim.  Open  alt  ih«  ipigotJ,  t?jpc«ial]y  the  one  \n  the  top  of  the  r» 
Wf  sad  K*oUjp  iink  U  into  the  water;  then  close  the  Kpigut  In  Lhi»  top  uf  the  receiver  anil 
t^atOB  tJbe  upper  tA^  of  the  hoUteri  and  arrange  the  woigbti  that  are  attAohcd  to  the  ri?. 
aiivtr.  Kczl  put  pure  water  into  the  jars, — No.  1  iwo-thirda  full;  Nos.  2  and  ^i  within  one 
awl  a  Iwtf  laebes  of  the  top.     Into  jar  No.  3  put  a  stiok  of  caustic  poLajib^ 

Arrav^  Uie  jara  in  line,  and  cooneot  thetn  hy  tubi&g  as  showti  in  the  oiit^  The  tub« 
tmm  tiM  rctofi  aioft  cunnet^t  with  the  lonrf  pipe  of  jar  No,  t,  and  so  on.  Always  he  sure  tbiit 
lira  ftfiajf  ptpa  of  iA«h  jar  ii  next  the  retort.  When  properly  armngwl,  a  current  of  air  blown 
laia  Lba  tulba  intended  to  connect  with  the  retort  will  caase  the  water  to  hubb^e  in  jani  No«. 
Ia»4  Sy  aady  ihm  tpigot  to  which  No,  3  if  attached  beings  openj  the  rccuivor  will  begin  to  riiif. 
PMi  iaio  ibe  retort  the  quantity  of  ammonia  inti^nded  t^  be  nscd  (1  pound  will  make 
tliMl  JO  ipUloBi  of  ga«K  Connect  the  long  pipii  of  the  firiit  jar  to  the  retort  by  rubber  tubing, 
»ihai  ika  eaflflattied  eioaio  may  ma  into  it,  Now  apply  the  ht^tgt'miH^kUy^  and  tonick  tb« 
yfM«%k«tag  flftrefbl  not  to  overheat  theatnmonia,  which  will  be  known  hy  it«  violent  boil ingp 
tMli^  9li  tiUi  gMlIt*  bttbbiiag  which  indicate  the  proper  temperature.  Do  not  make  gai 
fafltar  tksA  80  gallom  per  hour. 

TIm  beat  flhootd  be  that  off  before  the  ammonia  n  quite  all  deoomposed,  in  order  to  avoid 
brqaklnf  Ui«  retort;  and  when  the  ga«  has  ceased  to  come  orer,  the  retort  should  be  dtsoon- 
MiUd  trvm  lli«  tabiag,  and  the  reoekring  spigot  eloaed. 

ll  will  be  nnderstood  that  the  fLrsi  jar  is  merely  to  receire  the  drip  :  the  uie  of  the  water 
»  tmCDply  to  keep  the  jar  cool.    Some  reeoaimend  placing  this  jar  into  a  bucket  of  cold  water. 
Hm  laluJi&s-iabe  Is  attached  to  the  rpignt  at  (be  top  of  the  holder. 
tk«  mgifltar  iadleates  the  number  of  galltms  of  gaa  tu  the  holder,  as  well  as  the  quantity 
tekaleC 

Xba  vatar  in  jars  Not.  1  and  3  should  be  changed  every  time  the  gas  U  made ;  that  in 
lK«t  I  abmti  onee  a  months  when  fresh  eaostio  potash  should  be  added.  The  water  in  the 
Wdsr  wiU  kacp  iwael  a  year  or  longer  if  gas  is  made  frequently. 

PorsioLooiGAL   AcnoN.^ — Although   nitrous  oxide   has  been  used 

tnormousiy  as  an  anesthetic,  and  many  papers  have  been  written  upon 

I  otir  knowledge  of  its  physiological  action  is  duo  to  three  or  four 

t*rs.     When  pure  nitrous  oxide  gas  is  inhaled  for  from  half  a 

iniattt4>  to  three  minutes,  insensibility  is  produced,  preceded  in  many 

Wkm  by  decided  e%"idenees  of  excitement,      Some  persons  under  its 

mioonce  will  sink  quietly  away  into  uneonsciouwnes^,  but  others  wiil 

koomo  hilarious,  erotic,  or  pugnacious,  and  be  restrained  only  by  force. 

Bttring  the  dtage  of  anaesthesia  the  patient  presenta  the  appearances  of 

iiphyxta. 

It  is  probable  that  the  paral^^sia  of  function  invades  the  different 
portiofis  of  the  nervous  system  in  the  same  order  as  does  that  caused 
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by  ether;  but  we  have  bo  positive  knowledge  upon  the  ©ubject. 
single  experiment  of  Dr.  Amory  (^N,  Y,  Med.  Journ.,  Aug.  1870)  indi- 
cates that  upon  the  cood acting  power  of  the  motor  nerves  nitroua 
oride  exerts  very  little  or  no  influence.  Dr.  Amorj%  by  means  of  a 
cerebrometer  set  into  the  skull  of  the  dog,  found  that  during  the  periodH 
of  unconsciousnesa  the  cerebral  pulsations  are  very  decidedly  lessened^B 
and  finally  abolished,  although  the  cerebml  pressui*e  is  increased.  This 
would  seem  to  prove  tliat  the  capillary  cerebml  ch-eulation  is  cheeked 
and  finally  arrested,  but  that  the  amount  of  blood  in  the  cerebrum  19 
not  lessened. 

It  is  weU  established  that  the  gas  is  not  capable  of  yielding  i 
oxygen  so  as  to  support  life.     A  taper  will  burn  in  it,  it  is  true,  but  th 
decomposition  of  the  nitrous  oxide  is  due  to  the  high  heat,  and  at  the 
temperature  of  the  body  it  is  a  stable  compound.    MM,  Jolyet  and  T. 
Blunehe  have  found  {Archived  de  Phi/siologie^  July)  1873)  that  seeds  will 
not  germinate  in  it,  and  that  animals  (frogs,  sparrows,  guinea-pigs,  rab- 
bits) live  no  longer  in  an  atmosphere  of  pure  niti-ous  oxide  than  in  one 
of  nitrogen.    Even  Br.  CoUon,  who  maintains  the  absurdity  that  nitroua 
oxide  produces  hyperoxygenation  of  the  blood,  states  (  The  Phymologkal 
Action  of  Nitrous  Oxid^  Ga$^  Philadelphia^  1871)  that  in  an  atmosphere 
of  the  gas  a  mouse  will  live  only  from  thirty  to  sixty  seconds,  a  pigeoi 
from  one  to  two  minutes,  a  kitten  from  one  to  two  minutes,  a  frog  from 
thirty  to  sixty  minutes, — ^all  dying  of  asphyxia. 

The  French  observers  above  name^l  affirm  that  nitrous  oxide  has  no 
effect  upon  the  system, — that  the  phenomena  induced  are  simply  due 
to  deprivation  of  oxygen.  The  series  of  fiicts  which  they  have  experi- 
mentally  proved,  and  upon  which  their  conclusions  are  based,  are: 
1.  An  animal  lives  no  longer  in  nitrous  oxide  than  in  nitrogen ;  2. 
Anient hesia  occurs  at  the  time  that  the  blood  of  an  animal  becomes 
black  \  3.  Animals  breathing  an  air  containing  sixty  to  eighty  per  cent, 
of  nitroua  oxide  and  twenty  to  forty  per  cent,  of  oxygen  ai^  unaf- 
fected J  4.  The  analysis  of  the  blood  of  two  dogs  yielded  the  following 

results : 

No.  1.    Conteious.  Ko.  3.    Unooaaoiotas. 


Carbonic  acid 
Nitrous  oxide 
Oxygen     .     , 


,  46  per  cent, 
.  29  per  cent. 
.  19.7  per  cent. 


Carbonic  acid 
Nitrous  oxide 
Ox^'gen     ♦     , 


.  3(5.6  per  cen 
,  34.6  per  cen 
,     3.3  per  cen 


and  other  analyses  showed  that  the  coma  was  not  developed  until 
the  oxygen  in  the  blood  was  reduced  to  three  or  four  per  cent.*  It  is 
evident  that  if  the  above  analyses  are,  as  from  their  reports  they  appear 
to  bo,  reliable,  the  anaisthesia  is  not  due  to  the  presence  of  carbonic 
acid  in  the  liquor  sanguinis,  since  nearly  ten  per  cent,  more  of  that  gas 


*  TheM  r«salU  are  aIomIj  akin  lo  tho««  obtained  by  Gr€liftiit,  wbo  foond  thst  in  aniniAli 
narootiKed  with  n  mixture  of  carbonie  acid  and  mtf  the  gas  of  ibe  blood  eontiiintid  95.4  per 
cent,  of  carbonic  ancid  {C9mpt,-Ucnd,  Soc,  Biolotj.^  1S87). 
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w»B  proaent  in  the  blood  of  tbe  conscious  (No*  1)  than  in  that  of  the 
itneoiiflcdoiis  dog  (No,  2),  and  also  that  it  is  mor6  rational  to  believe  the 
jJecTeftte  in  tbe  oxygen,  rather  than  the  slight  inereaso  in  the  amount 
of  tlM>  nitrous  oxide,  made  the  difference  between  consciousness  and 
oneonaeioasneBa. 

In  this  connection  the  very  careful  experimenta  of  Dr.  Amory  are 
lAOAt  interesting.  He  found  that  during  nitrous  oxide  narcosis  the 
aniaant  of  carbonic  acid  exhaled  from  the  \\in^  is  only  two-thii-ds  of 
tbmt  etiminated  before  the  inhalation,  and  that  imraediai^lj^  after  the 
reooTery  of  consciousness  less  than  one-third  the  normal  amount  of 
carbonic  acid  is  given  off. 

This  certainly  is  corroborative  of  the  conclusions  of  the  French 
obnerrers,  which  have  also  received  confimiation  fVom  the  experiments 
of  Mr,  Eliha  Thomson  {Phila,  Med,  Times,  November  15,  1873),  who 
found  that  animals  in  an  atmosphere  of  hydrogen  and  nitrogen^  and 
also  in  Tacuo,  suffered  symptoms  precisely  similar  to  those  caused  by 
ih%  inhalation  of  pure  nitrous  oxide;  also,  that  in  man  tbe  inlmlation 
rf  pons  nitix>gen  causes  the  symptoms  of  nitrous  oxide  narcosis,  except 
tibal  tlie  001186  of  exhilaration  is  ab^nt ;  tinatly,  that  nitrogen,  hydro- 
giOi  and  nitrous  oxide,  as  well  as  a  vacuum,  are  rendered  capable  of 
iupporting  life  by  the  introduction  of  a  proportion  of  oxygen  approach- 
ing that  e3dsting  in  common  air,  Dr,  C.  A,  MacMunn  (The  Spectro- 
jcope  in  Mediein^^  London,  1880,  pp,  73-75)  finds  that  when  an  animal 
ia  killed  by  nitrous  oxide  the  arterial  blood  gives  only  spectrum  lines  of 
rediMsed  h^moglobin^  while  al^r  chlorotorm  those  of  oxyhaamoglobin 
an  rery  apparent. 

An  long  ago  as  1858,  T)r,  Oranam,  in  a  communication  to  the  French 
Academy,  stated  that  he  had  found  in  rabbits  a  mixture  of  carbonic 
add  and  air  to  be  a  safe  anit^sthetic,  and  that  he  had  used  it  success- 
fiilly  in  the  human  being.  31,  Grehant  (Compt.'Eend,  Soc,  Biot,j  1887), 
following  after  the  experiments  of  Paul  Bert,  found  that  a  mixture 
of  oxygen,  air»  and  carbonic  acid,  so  made  as  to  contain  50  parts  of  air 
to  100  ports  of  carbonic  acid  and  20,8  parts  of  oxygen^  will  produce  in 
■  the  rabbit  in  two  minutes  a  complete  anfcsthesia  which  may  be  main- 
I  taiQed  for  hours,  and  which  disappears  in  the  course  of  two  or  three 
I     minat^^  if  the  animal  be  allowed  to  breathe  air. 

^^r  The  evidence  so  far  cited  would  seem  to  prove  that  nitrous  oxide 
^H^RKiaces  anesthesia  by  causing  asphyxia;  but  the  phenomena  of  me- 
ebanical  asphyxia  are  asserted  to  be  different  from  those  caused  by  the 
gia.  In  the  experiments  of  Kriahaber  (Lyman,  Artificial  AmT.sthesla^ 
New  York,  1881,  p.  315)  the  circulation  was  found  to  be  very  differ- 
•ntly  affoct<!<d  by  mechanical  asphyxia  and  by  the  inhalation  of  nitrous 
o^dde.  Professor  Paul  Bert,  of  Paris,  believing  that  the  production  or 
non-production  of  anaesthesia  by  nitrous  oxide  depends  upon  its  tension 
m  the  blood,  devised  an  apparatus  by  means  of  which  the  patient  could 
mliale  nitrous  oxide  gas,  mixed  with  an  equal  amount  of  oxygen,  under 
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a  pressure  of  at  least  two  atmospheres.  The  result  is  said  to  be  very 
satisfactory,  and  the  method  to  be  at  present  extensively  used  in  Paris. 
The  objections  to  it  are  the  expeneivoness  and  cumbroueness  of  the 
apparatus.  It  is  plain  tliat  the  manner  in  which  nitrouB  oxide  acts 
cannot  as  yet  be  considered  as  positively  determined,  and  that  the 
subject  still  offers  a  good  field  for  research. 

Therapkutics. — As  an  antESthetie,  nitrous  oxide  is  chiefly  valuable 
when  short,  minor  operations  are  to  be  performed.  The  rapidity  with 
which  io^ensibiiity  is  induced^  and  with  which  it  dimippeai*9,  combines 
with  the  general  absence  of  after-effects  to  enhance  the  popularity  of 
the  gas.  When,  however,  an  oporatton  requiring  some  Mttle  time  for 
its  performance  is  intended,  ether  is  far  preferable.  Nitrous  oxide  has 
been  administered  to  many  thousands  of  persons,  and  there  have  been 
only  four  deaths  attributable  to  it  with  any  plausibility.  In  one  of 
these  {Dental  Cosmos^  editorial,  Juno,  1872)  it  is  doubtful  whether  the 
gas  had  anything  to  do  with  the  fatal  result,  or,  indeed,  whether  it  was 
really  administered.  In  the  second  case  (Brit,  Joxtnu  Bent.  Sci.y  Feb- 
ruary, 1873),  death  from  asphyxia,  apparently  induced  by  nitrous  oxide, 
occurred  in  a  hcaltlry  man.  In  the  third,  death  is  asserted  to  have 
been  produced  by  syncope  {Brit.  Med.  Journ.^  1877,  i.  4t!0).  For  the 
fourth  case,  see  Ibid.t  1883,  ii.  729.  The  opinion  of  Dr.  Cartwright 
{Lancet,  1876,  G8D)  and  of  Dr.  W.  Ottley  {Md,,  1883,  1.  95),  that  in 
case  of  heart-disease  permanent  inci*ease  of  the  cardiac  weakness  is 
caused  by  nitrous  gas  inhalation,  is  certainly  not  established. 

Nitrous  oxide  is  best  administered  from  an  india-rubber  bag,  which 
should  contain  at  least  eight  gallons.  The  mouth-piece  should  always 
be  made  with  two  valves,  so  that  the  expired  gas  will  be  thrown  out 
into  the  air,  and  not  back  into  the  bug. 

Br,  Lafont  (Xa  France  Med.^  vol.  i.,  1886)  has  called  attention  to  the 
possible  after-results  produced  by  the  asphyxia  of  nitrous  oxide,  and 
gives  an  account  of  a  number  of  mishaps,  among  which  may  be  men- 
tioned miscarriage,  chlorosis,  epileptic  symptoms,  and  albuminuria.  He 
especially  warns  against  the  possible  production  of  diabetes  mellitus, 
and  reports  a  ease  in  which  sugar  appeared  in  the  urine  twice  in  th© 
same  patient  after  the  use  of  the  gas.  He  also  found,  in  an  experiment 
on  himself,  sugar  in  large  quantities  after  an  experimental  inhalation, 
and  ho  was  successful  in  producing  glycosuria  in  the  dog.  I  have  seen 
one  case  of  diabetes  mellitus  which  ended  fatally,  and  in  which  the 

*  M.  LftJfoot  stated  ttLiit  la  the  rabbit  d tiring  che  inbuliLtion  of  nitrous  oxide  the  rfsrpira- 
tioi)«  become  moro  frequent  and  dlee[j»er,  and  then  gradually  stibtftde  to  tbe  tnciiuciDt  of  an»s* 
tki««i&  witbnut  iiuddeD  arrmt,  the  iirteri»l  prestnns  citbur  not  obftt)g:ins  or  gmdiinll j  sab^iding. 
In  the  dog  tbe  roepiratorj  moTemcnta  increase  in  frequency  and  fulness  nntil  ib«  moment  of 
ADttitbetia,  when  reapinition  \a  jmntlng ;  direutly  anerwatdi}  tbero  is  brotque  arreet  of  rospi- 
ration,  which  maj  prove  fatal.  Daring  the  inhfilAtlon  there  ia  an  incretaae  In  tbe  arteriiU 
pre^Hure  and!  of  the  frequency  of  the  put#e  until  just  bi.-'ftjre  iiniDi<tbeoiat  when  the  heart  may 
beat  more  slowly,  with  extremely  itrong  eystolefl.  The  heart  may  now  aaffer  momentary 
irreet.    The  alow  pulse  with  a  high  pressure  peraiats  a  long  lime. 
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e^>Tnptoms  wer©  first  detected  shortly  after  the  inhalation  of  the  gae, 
to  which  the  patiiant,  a  physician,  persistently  attributed  his  disease, 

ETHBB-ETHYX.   OXIDE.    (C,H5O-C,H,„O0 

Ether  is  a  colarlcsH,  very  volatile  Liquid,  obtained  by  the  dehydration 
of  alcohol  by  sulphuric  acid.  It  is  very  inflammable,  aa  is  also  its  vapor, 
which  is  two  and  a  half  times  heavier  than  air.  It  is  freely  sohd^lo  in 
alcohol,  and  is  itself  a  powerful  solvent.  Its  odor  is  strong  and  pccu* 
liar;  its  t^iste  is  hot.  Its  specific  gravity,  when  pure,  is  0J13,  and  its 
boiling-point  95°  F.     It  is  officinal  in  two  furms. 

^THEit — Ether.  U.S. — ^This  ether  contains  a  large  percentage  of 
alcohol,  and  has  a  specific  gravity  of  0J50;  When  shaken  with  an 
equal  bulk  of  water,  it  loses  from  one*fifth  to  one-fourth  of  its  volume. 
A  test-tube  fbll  of  it  held  in  the  closed  hand  should  begm  to  boil  on  the 
addition  of  a  piece  of  broken  glass.  Any  specimen  which  does  not 
conform  to  these  requirements  probably  contains  an  overplus  of  alcohol 
or  of  water* 

yETHEft  FoRTiOR — Stronoer  Ether.     U.S. — This  ether  should  hav« 
\  specific  gravity  of  0J2B,  should  not  lose  more  than  one-eighth  of  its 
^volujne  when  shaken  with  an  equal  bulk  of  water,  and  in  a  test-tube 
beld  in  the  closed  hand  should  boil  vigorously  on  the  addition  of  broken 
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Phtsiological  Action. — ^The  first  effects  of  ether  when  inhaled  are 
burning  in  the  fauces  and  a  feeling  of  strangulation,  both  due  to  the 
Si>cal  impression  of  the  irritant  va|>or.  The  primary  indications  of  its  sys- 
"*emic  action  are  a  sense  of  exhilamtion  and  a  lightness  in  the  head,  asso- 
vi^iated  with  a  roaring  or  buzzing  in  the  ears.  These  are  soon  succeeded 
^y  a  feeling  of  the  immediate  surroundings  being  afar  off,  which  soon 
fades  into  semi-unconsciousness,  with  visions  and  illusions.  These  are 
if  Tarious  characters,  and  ai-e  often  accompanied  by  a  species  of  de- 
irium.  S<3me  patients  weep,  others  laugh ;  some  shout,  some  pnxy 
^ome  rave,  and  some  become  exceedingly  pugnacious.  In  rare  in 
tances  the  dreams  become  erotic ;  and  cases  are  on  record  in  which 
liere  were  distinct  evidences  of  the  occurrence  of  a  complete  venereal 
z^  rgasm.  In  this  stage  the  patient  in  most  cases  may  be  more  or  less 
l^orfectly  aroused.  There  is  rarely  sufiicient  amesthesia  for  practical 
1^  arposes  before  the  period  of  complete  unconsciousness. 

The   second   stage  of  ether-narcosis  may  be  considered  to  begin 
^«^th  the  complete  loss  of  consciousness.     In  most  eases  some  degree 
<of  muscular  rigidity  is  at  first  still  present,  but  soon  passes  off,  and  the 
patient  lies  relaxed  and  quiet,  with  slow,  regular,  automatic  respiration. 
T^he  occurrence  of  stertorous  respiration,  due  to  a  paresis  of  the  mus- 
cles of  the  palate,  shows  that  the  stage  of  muscular  paralysis  is  being 
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reachecL     It  sbould^  except  in  rare  casos,  be  the  signal  for  the  imme- 
diate withdrawal  of  the  anaesthetic. 

The  faee  during  etherization  is  reddish;  marked  pallor  and  liTridity 
are  respectively  important  indications  of  failure  of  the  heart's  action 
and  fill  hi  1*0  of  respiration.  The  stage  of  excitement  generally  lasti 
only  a  few  minotes,  but  in  some  cases  is  prolonged,  and  in  nervou 
women  may  pa«8  into  a  violent  fit  of  hysterics^  which  soon  yields,  howj 
ever,  to  a  pei'si.stent  use  of  the  anaesthetic.  The  pulse  is  qniekened  and 
increased  in  force  hy  ether,  and  it  will  often  maintain  itself  during  a 
prolonged  narcosis.  If  the  Ta|>or  of  ether  be  taken  in  a  concentrated 
form,  there  is  usually  in  the  beginning  a  momentary  arrest  of  respira- 
tion, accompanied  by  a  decided  sense  of  sull'ocation,  evidently  the  result 
of  the  irritant  action  of  the  vapor  upon  the  upper  air-pai^sages, 
soon  as  this  has  passed  oflf,  the  respirations  are  usually  accelerated 
well  as  deepened  j  hut  as  the  stage  of  aniesthcsia  is  reached  they  bo*l 
come  slower,  and,  if  the  inhalation  of  the  ether  be  persisted  in,  they 
grow  not  only  more  and  more  distant,  but  also  more  and  more  shallow, 
until  they  are  gradually  extinguished.  The  respiratory  phenomena 
seem  to  bo  the  same  in  the  lower  mammalia  as  in  man.  It  was  noticed^ 
by  Kratschraer  (^Sitzun^b.  Wiener  Akad.^  1870,  Abtb.  ii.)  that  in  theV 
rabbit  ether,  when  inhaled  through  the  nose,  produces  at  first  a  mo- 
mentary arrest  of  respiration  in  expiration.  lie  also  found  that  sec- 
tion of  the  vagi  did  not  prevent  this  arrest,  but  that  section  of  the 
trigemlni  did;  also  that  the  arrest  never  occun'^d  when  the  ether  was 
given  through  a  tracheal  fistula.  This  would  appear  to  show  tliat  the 
phenomenon  was  a  retlex  one,  due  to  the  irritation  of  the  peripbeml 
ends  of  the  trigemini.  Its  importance  is  much  increased  by  the  con 
eentaneous  spasm  of  the  glottis,  noticed  by  Kratschiner.  It  is  possiblfl 
that  some  of  the  accidents  happening  earl}^  in  human  ana*sthcsia  ar 
the  result  of  such  spasm.  As  stated  by  Dr,  R  Knoll  {Sitzungk  Wiener 
Akad.^  Oct.  1876),  the  alterations  of  respiration  am  sometimes  replaced 
by  very  irregular  broathirvg.  In  either  case,  if  the  inhalation  of  ether 
be  persisted  in,  the  respirations,  at  first  quickened,  grow  slower  and 
slower,  and  less  and  less  deep,  until  they  ai'e  gmduaily  extinguished* ^ 
I)r,  Knoll  experimentally  determined  that  these  later  respirator 
changes  are  not  interfered  with  by  previous  section  of  the  vagi,  thal| 
they  follow  the  injection  of  the  narcotic  into  the  blood,  and  that  the 
are  not  due  to  disturbances  of  circulation,  or  to  a  deprivation  of  thf 
respiratory  centres  of  their  oxygen ;  and  he  logically  concludes  that 
they  are  produced  by  a  direct  action  of  the  drug  upon  the  centres,  at 
first  stimulant  in  its  character,  but  subsequently  depressant. 

According  to  Professor  Eulenberg,  in  the  beginning  of  anp&sthcsifl 
produced  either  by  ether  or  by  chloroform,  the  knee-jerk  in  man 
increased  j  but,  while  this  increase  soon  disappears  when  chloroform  ; 
employed,  with  ether  it  endures  even  into  the  narcosis  {Hoffmann  un 
Schwalhe  Jahresb.,  1883,  p,  117). 
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Upon  the  lower  animals  ethor  acts  as  upon  man,  and  it  has  beeB 
fihown  hy  Claude  Bernard  that  the  most  primitive  infusoria  are  suscep- 
tible to  its  mfluence  (Le  Progres  Med,,  1876,  p,  77). 

As  the  functions  of  the  cerebrum  are  affected  before  those  of  the 
other  portions  of  the  nervous  system,  it  is  very  apparent  that  the  brain 
is  especially  sensitive  to  the  narcotic.  Flourens  {Comptes-Mendus,  vol. 
xxiv.,  1847,  pp.  161,  242j  253^  340)  found  that,  at  a  certain  stage  of 
etherization,  pricking  of  the  anterior  or  motor  nerve-roots  caused 
motor  disturbance,  although  the  posterior  or  sensory  portions  of  the 
spinal  centres  were  completely  insensible.  After  a  more  prolonged 
mhalation,  the  anterior  or  motor  centres  also  failed  to  respond  to 
mechanical  irritation,  although  the  functions  of  the  medulla  oblongata 
were  regularly  performed,  and  stimulation  of  its  anterior  centres  gave 
rise  to  motor  disturbance,  and  pricking  of  its  sensory  portions  even 
caused  manifestations  of  pain.  When  the  inhalation  of  ether  was 
maintained  for  a  sufficient  time,  the  sensory  and  finally  the  motor  func- 
tions of  the  medulla  oblongata  were  compromised,  and  death  from 
paralysis  of  the  respiratory  centres  ensued, 

Longet  (Archives  Gin,^  46  ser.,  tome  xiii»  p,  374)  in  part  confirms 
and  in  part  questions  the  results  of  Flourens.  Ho  states  that  he  has 
found  the  sensory  functions  abolished  very  early,  but  has  never  failed 
in  any  stage  of  the  narcosis  to  get  a  response  from  the  anterior  part 
of  the  cord.  These  apparently  different  results  are  simply  due  to  the 
fact  that,  while  Flourens  used  only  mechanical  stimuli,  Longet  em- 
ployed powerful  galvanic  currents. 

Flourens  was  substantially  connect,  and  the  order  of  the  in\'olvcment 
of  the  nerve-centres  in  man  and  animals  Ls- — first  the  cerebrum,  next 
the  sensory  centres  of  the  cord,  next  the  motor  centres  of  the  cord, 
next  the  sensory  centres  of  the  medulla  oblongata,  and  finally  the 
motor  centres  of  the  medulla  oblongata. 

Til  at  ether  is  capable  of  impressing  the  nerves  seems  established  by 
i,ho  experiments  of  Longet  {loc.  cit.^  p.  382)  and  of  Senses  {Archives 
Gen,,  4e  ser.,  tome  xiii.  p.  433).    These  observers  found  that  the  direct 
.application  of  ether  to  a  nerve  produced  a  paralysis  of  the  sensoiy 
::^bres  of  that  nerve;  so  that  pinching  the  nerve  below  the  point  of 
-application  caused  no  pain,  although  voluntary  movement  was  pre- 
^ierved,  and  galvani station  of  the  nerve-tinink  above  the  point  of  appli- 
'^catioQ  induced  spasms  in  the  tributary  muscles:  i.e.,  the  power  of  con- 
ducting an  impulse  downwards  was  preserved,  that  of  conducting  it 
"«ip wards  was  lost.      By  a  longer  application  of  the  anaesthetic  the 
:tfunction  of  the  efferent  as  well  as  of  the  afferent  fibres  was  abolished, 
"Eemporarily  at  first,  but,  if  the  application  were  persisted  in,  perma- 
Tienlly,     Practically,  however,  inhaled  ether  has  no  influence  upon  the 
iierve*trunks,  because  the  nerve-centres  are  so  much  more  sensitive  to 
its  influence  that  their  functional  power  is  abolished  before  the  nerves 
are  affected.    Indeed,  Conly  {Soc.  de  Bhlogie,  Fobruaiy  13,  1870)  found 
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that  in  animals  killed  by  ether,  chloroform,  or  chloral  the  motor  nerves 
and  muscles  preserve  their  I'uQCtion  longer  than  in  animals  killed  by 
sudden  violence  * 

Upon  the  motor  system  of  organic  life  ether  certainly  acta,  but 
much  less  energetically  than  upon  the  voluntary  system.  Thus,  ailer 
death  from  ether  the  vermicular  movements  of  the  intestine^  although 
less  active  than  normal,  are  very  rarely,  if  ever,  entii-oly  absent. 

It  has  been  shown  by  the  English  Chloroform  Committee  and  other 
invostigatom  that  ether  increases  veiy  markedly  the  arterial  pressure, 
and  that  even  in  a  prolonged  other-narcosis  there  is  usually  no  material 
diminution  of  this  pressuj-o  until  manifest  failm-o  of  respiration  has 
taken  place.  The  rise  of  the  pressure  is  probably  due  to  an  increase 
of  the  power  of  the  heart  and  to  a  siinmiation  of  the  vaso-motor 
nerves, t  Stinsom  {Chloroforniy  p.  92,  Phila.^  1806)  states  that  the  vessels 
of  the  frog's  web  can  be  seen  to  contract  during  the  inhalation  of  ether, 
and  that  this  vaso-motor  spasm  is  very  permanent,  and  does  not  yield 
to  paralysis  and  passive  dilatation  until  the  ana^sihesia  has  almost 
deepened  into  death.  Dr.  Bowditch  and  Mr.  Miuot  also  found  (^Bo^&n 
Med,  and  Surg,  Jonrn.^  May,  1874)  that  the  vaso-motor  centres  are  at 
fii^at  stimulated  and  afterwards  depressed. 

Injected,  unless  in  too  large  amount,  directly  into  the  jugular  vein 
of  the  mammal,  or  applied  directly  to  the  frog's  heart,  ether  does  nol 
seriously  depress  the  heart.  When  artificial  respiration  is  maintained, 
animals  bear  an  enormous  amount  of  this  drug  without  cardiac  failure. 
When  death  is  produced  by  ether,  the  heart  generally  continues  to  pul- 
sate for  a  long  time  after  the  aji*est  of  respiration.  It  is  evident  that 
ether  is  as  little  of  a  cardiac  depressant  as  is  alcohol. 

It  is  fi'cquently  asaeited  that  ether  when  added  to  blood  coagulates 
it.  A.  Schmidt,  however,  states  that  the  coagulation  is  due  to  ozone 
which  has  heen  generated  by  the  ether  and  is  contained  in  it,  since 
fresh ly^distil led  other  does  not  coagulate  albuminous  substances. 

The  researches  of  Wittich  {Schmidt's  Jiihrbucker,  BtL  cxlii.  p.  212) 
and  A.  Schmidt  {Virchow's  Arehk\  vol.  xxix.,  1864^  p,  19)  have  shown 
that  when  ether  is  added  to  the  blood  of  horse8,J  cats,  or  rats,  the  red 
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*  Br.  Fi  H.  Hooper  wu,  I  bdiere^  the  flrat  to  note  tliAt  etimulaimti  of  the  T«carrtBt 
1iLr3rtigf».l  nervo  tamaes  o-  dilatAlSon  of  the  gluUis  in  the  thorough]/  cthcriiipft  doj^,  although 
in  the  norniFil  animiil  it  *lir»ji  producer  a  ooDitrtotion.  This  remarkablo  observation  b«i 
gireo  rijM)  to  BevemL  inrestigatioiKi,  ibc  uiopt  recent  oml  extended  of  irhich  i&  thut  of  Prof.  H.  P. 
Bowdiioh  {Amer,  J&urn,  Med,  Sci,f  Aprils  1S87),  to  wlik'h  the  reader  is  referred  fur  a  faU  lam* 
UkMTy  aod  di«!ieut^sioa  at  the  uiattvr.  Dr*  Boirditch  aorroborutc>«  the  obaervfttion  of  Hooper,  uid 
»lio  flode  that  during  pnrtiiLt  etherimtioa  weak  LrritAtJou  of  the  recttrrent  nerves  eiLUiM  dU»- 
tmliou  mod  frtrong  irriutioa  oonitriotioti  of  the  glottb.  Aa  ^et  no  Bati«ftM?tory  expUn&tioa  of 
tbeie  eurioui  phenomena  hoj  been  offered. 

f  I  l>elieve  thero  Is  a  paipct"  "  On  the  Action  of  Ether  on  the  Cirealation'^  in  the  Zhmt»ekt» 
Z^itMchrift  f'iir  Chtntrffh,  187*(»  Bd.  iv. ;  but  I  have  nut  had  ftcce«»  to  the  volume. 

I  Sehmidt  {loc,  cit,,  p.  23)  siijri  that  »ometitnet  crirstnllix&tioti  faila  m  the  blood  of  lb« 
1iors«, 
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6i>rpi^Klea  diaappcar  in  a  very  short  time,  and^  as  their  stroma  cannot 
be  detnoQstratcd  by  the  aid  of  reagents,  this  disappoaranco  is  due  to 

•alulion.     The  haemoglobin  thus  set  free  is  dissolved  in  the  scrum, 

:t  the  presence  of  the  ether  80ori  causes  it  to  crj^stallize.     There  is  no 

fioof  thttt  these  changes  occur  to  any  extent  when  ether  is  inhaled ; 

and  the  usual  rapid  recovery  from  the  effects  of  the  anoisthotic  indicates 

tliat  there  i:^  no  profound  alteration  of  the  blood. 

An  imperfect  study  by  Hariey  of  the  eifoct  of  ether  on  the  gases 

tatned  in  drawn  blood  indicates  that  ether  does  not  exert  much  in- 
upon  their  proportional  amounta.  It  is,  however,  quite  possible 
that  a  more  thorough  investigation  would  give  a  different  result, 

Thkrapeutics. — As  an  anicsthctic,  ether  does  not  act  with  the 
rapidity  and  pleasantness  of  chloroform,  but  it  has  the  advantage  of 
tafety.  So  dangerous  is  chloroform,  and  so  safe  is  ethor,  that  there 
is  no  excuse  for  the  use  of  the  former  agent  under  ordinary  circum- 
fltaneos,* 

RTho  reason  of  the  safety  of  ethor  is  that,  unlike  chloroform,  it  does 
i  suddenly  paralyze  tlie  normal  hcurt.f  It  may  kill  by  inducing 
^hjnda  (eases,  British  Med.  Journ.,  vol  ii,,  1873;  Chicago  Med.  Journ., 
77,  p.  410;  Le  Progres  Med,,  1877,  p,  677;  K  Y.  Med,  Journ,^  xxiii., 
pu  I79),J  but  it  does  so  slowly,  and  in  the  great  majority  of  cases  after 
wamtfiga  which  can  be  overlooked  only  through  the  most  reckless  carc- 
imnqis.  Many  of  the  inconveniences  which  attend  the  use  of  ether 
«u  b©  obviated.  Thus,  in  order  to  prevent  the  nausea  which  often 
follows  the  anaasthesia,  the  patient  should  avoid  eating  for  at  least  six 
l^rars  before  the  inhalation,  and  should  take  from  one  to  two  ounces  of 
brandy  just  before  commencing  the  latter  process. 

Unlike  the  vapor  of  chloroform^  the  vapor  of  ether  should  be  adminis- 
tared  in  a  concentrated  form.  When  so  inhaled,  in  most  persons  it  will 
produce  complete  insensibility  in  from  three  to  eight  minutes,  provided 
that  no  uncharged  air  be  admitted  during  the  time  named.§  Acconliog 
in  Dr.  Snow,  air  at  80°  F.  saturated  with  ethor  contains  seventy-one 
per  cent,  of  the  vapor.    This  point  is  probably  never  reached  in  the 

*  Tvctttj-«eireD  ttMei  of  fuddon  death  from  other  ore  oolleoted  hy  Dr.  11.  M.  Lrmnn 
{Artijltini  Aiutmiketia,  New  York,  1881).  In  movt  i»B9B  tho  r«s|>ir*tory  eentrca  were  already 
taf««t»lod,  BraLn-tamorij  obstnictionf  of  the  bow  oil,  e&ooerouM  tumors,  and  renal  dhnuo 
«fi  mort  inif»ortiuit  cootm-indictttions  thati  oardino  diteue.  In  di9ea«e  of  the  heart  ether 
ii  pmb^Uj  the  mI^  of  the  atifrtthettes  -  but  when  there  U  ezcewve  exhaustion  of  tho 
MTTVai  iy«tota  its  uto  requires  great  caution.  Sudden  pulm<[»nlo  ODdema,  outpouring  of 
btftpchial  iBticiu,  and  fatal  cerebral  hcmorrbago  have  occurred  during,  or  directly  aJ^er,  the 
tMHilbHiia« 

f  For  a  oMe  in  which  a  fattj  heart  appftrently  suffered  f  adden  ftrr«it,  tott  Brit,  Jfcil.  Journ.^ 

mr,  iL  eot. 

1 8t«  ftl»  <7<u.  ff^kdom,,  187S,  p.  583. 

I  T^ooi  ifihalera  bare  been  tnreotod  for  fbeiUtating  the  mo  of  ethor,  hot  thej  are 
fWfnftljr  M«d*  For  information  on  thoM  poiots,  >eo  N.  Y,  Mtd,  Record,  May  1, 1866,  and 
|r»  1^  JM,  Jtrmm^f  April^  IStl.  The  inhaler  of  Dr.  Mltd  ii  probably  of  real  tervioe.  See 
PhiU,  M*d,  Tim*»f  toL  ir* 
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practical  uso  of  ether,  but  the  more  nearly  it  is  approached  the  more 
rapid  will  be  the  induction  of  anesthesia. 

The  ordinary  method  of  the  administration  of  ether  in  Philadelphia 
is  as  follows : 

Out  of  stiff  paper  a  cone  is  made  of  such  si^  and  shape  that  ita  ba»o 
will  fit  closely  over  the  nose  and  mouth  of  the  patient.  In  this  cone 
a  napkiDj  a  email  towel^  or  a  conicalj  hollowod-otit  sponge  is  to  be  placed* 
About  an  ounce  and  a  half  of  ether  having  boon  poured  on  the  napkin, 
the  cone  is  to  be  closely  applied  to  the  face  of  the  patient,  and  kept 
there.  If  anj^sthesia  be  not  complete  in  four  or  tivo  minutes,  a  second 
dose  of  ether  should  be  put  on  the  napkin,  care  being  taken  that  the 
removal  of  the  cone  from  the  face  is  only  momcntaiy.  When  patients 
are  fastidious  and  a  few  moments  are  of  no  importance,  the  gradual 
commencement  of  the  inhalation  is  much  more  pleasant,  as  the  first 
choking  sensation  is  thereby  to  a  great  extent  avoided. 

In  using  other  at  night,  its  inflammable  nature  must  not  be  forgotten. 
I  have  seen  fire  flash  from  a  candle  thmtigh  some  four  or  five  feet  of 
diffused  vapor  to  the  sponge.  Tho  light  should  ahvays  be  above  the 
patient,  as  the  high  specific  gravity  of  the  vapor  of  ether  causes  it  to 
fall  towards  the  floor. 

Administered  by  the  mouth,  ether  has  been  used  with  advantage 
in  various  forms  of  colic^  but  is  generally  inferior  to  chloroform.  When, 
however^  as  in  some  eases  of  rctrocedent  or  internal  gouty  there  is  with 
the  paintul  gastric  and  intestinal  spasm  a  condition  boixlering  on  col- 
lapse, the  stimulant  properties  of  ether  mako  it  very  valuable. 

In  sudden  sinking'SpeUs,  either  from  poison  or  from  natural  causeSi 
ether,  as  a  powerful  ami  very  quickK^  acting  stimulant,  is  often  indi- 
cated. In  some  cases  of  this  description  it  may  even  be  adminiBtcred 
by  inhalation.  Of  course,  under  these  circumstances  its  influence 
should  not  be  carried  nearly  to  the  point  of  producing  anaesthesia. 

As  an  anthelmintic^  ether  has  been  used  by  MM.  Bounlicr  and  Lortet 
with  success  against  the  tape-worm.  For  this  purpose,  an  ounce  and  a 
half  may  be  administered  at  once,  followed  in  two  hours  by  a  full  dose 
of  castor  oil. 

In  ht/steriay  neuralgia^  nervmis  headache,  and  spasmodic  neuroses^  such 
as  hiecoiifjh  and  asthma,  ether  is  occasionally  employed  with  benefit. 

When  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and 
choking,  which  seriously  interferes  with  its  use.  For  this  reason,  it  is 
best  given  in  capsules,  or  in  ice-cold  water.  Probably  large  doses  are 
best  administered  by  putting  them,  mixed  with  an  equal  amount  of 
brandy,  on  finely-cracked  ice  before  drinking.  The  dose  is  from  one 
fluid rachm  to  half  a  fluidouncc. 

Etherization  by  tlie  rectum  has  been  tried,  but  has  been  discarded 
on  account  of  the  severe  irritation  of  the  rectum  and  lower  bowel 
which  it  causes,  as  well  as  because  of  the  slowness  of  the  production 
of  insensibility. 
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CHLOROFOEliCUM^CHLOROFORM. 

IkfETHENYL  COLORIDE — ^TeRCHLOKIDE  OP  FORMYL  (C^HCl, — CHCl,). 

This  substance,  which  was  discovered  in  1831  by  Mr.  Sumuel  Guthrie, 
of  Sackeit's  llarborj  New  York,  is  produced  by  the  action  of  chlorine 
upon  alcohol.  It  is  a  colorlcaSj  limpid,  and  neutral  fluid,  which  is  for 
practical  purposes  non-inflammable,  although  it  can  be  made  to  burn 
with  a  gi'cenish  flame  (Fownes's  Chemistry ^  Am.  ed.,  1869,  p.  566).  Its 
taste  is  hot  and  sweetish,  its  odor  fragrant  and  peculiar.  It  is  sol- 
uble in  alcohol  and  in  ether^  but  when  dropped  into  water  it  sinks,  if 
pure,  as  transparent  globules  without  milkiness.  The  alcoholic  solu- 
tion, when  moderately  diluted  with  water,  forms  an  aromatic,  sweetish 
liquid.     It  is  antiseptic,  and  does  not  coagulate  albumen. 

In  the  U.S.  Pharmacopoeia  it  is  officinal  in  two  forms. 


Chloroformum  Yenale — Commercial  Chloroform.  US, — ^Tha 
crude  chloroform  of  commerce.  Sulphorie  acid,  when  shaken  with  it, 
after  a  time  separates  as  a  stratum  of  a  dark-brownish  color.  This 
color  is  due  to  a  carbonization  by  the  acid  of  the  impurities  in  the 
chloroform. 


I 


CflLOROFORMUM    PUKiriCATUM— PURIFIED    CHLOROFORM.      U.S. — llltj 

_U.8.  Pharmacopoeia  directs  that  the  commercial  chloroform  shall  be 
rifled  by  the  action  on  it  of  sulphuric  acid  and  by  subsequent  neu- 
tralization with  carbonate  of  sodium,  and  distillation  in  a  rotort  con- 
taining quick-lime,  Puriiied  chloroform  should  respond  to  the  following 
tester  Sulphuric  acid  shaken  with  it  should  not  be  colored;  it  should 
not  alter  litmus  blue,  even  after  it  has  been  exposed  in  a  white  glass 
bottle  to  direct  sunlight  for  ten  hours. 

Physiological  Action. — Although  somewhat  of  an  anieethetic^  chlo- 
Tpoform  applied  locally  is  a  powerful  irritant.  On  the  skin  it  produces 
Tiredness  and  burning;  if  the  evaporation  be  restrained,  vesication  will 
l>e  induced  by  it.  Taken  into  the  mouth,  it  causes  a  burning  sensation, 
.^nd,  when  swallowed,  a  sense  of  warmth  in  the  stomach. 

The  vapor  of  chloroform,  when  inhaled,  produces  symptoms  seem- 
singly  similar  to  those  induced  by  ether,  except  that  the  choking  sensa- 
^•ions  are  absent,  and  that  the  stage  of  excitement  is  genemlly,  but  not 
^^Iways.  shorter  and  less  violent  than  is  that  of  etherization. 

Br.  8now  (On  AncestheticSj  London,  1858)  divides  the  chloroform 
"Miarcosis  into  four  degrees  or  stag08)  but  the  division  adopted  by  Sabarth 
^Ba^  Chloroform,  Wurzburg,  1866)  and  most  writers  seems  more  useful. 
T^his  classification  recognizes  three  stages.  In  the  first  of  these,  the 
^tnptoras  are  similar  to  those  of  alcoholic,  intoxication.  This  stage  is 
^nemlly  very  short,  but  in  athletic  persons,  and  especially  in  those 
"^'ho  have  been  intemperate,  it  may  be  very  long  and  very  violent,  and 
may  persist  after  loss  of  consciousness.     In  drunkards,  this  excitement 


144 


GENERAL  REMEDIES. 


\3. 

[11,  . 

utfl 


at  times  cannot  bo  overcome  without  grave  danger  to  life.  During  tbifl 
fii-st  stage,  although  consciousness  is  not  lost,  the  sensibility  is  gciier- 
ally  blunted,  but  very  rarely  is  it  altogether  annulled.  Dr.  Coleman 
(SaoBom,  Chloroform^  p.  55,  Philadelphia,  1866)  states,  however,  that  ho 
has  extracted  his  own  teeth  without  pain ;  and  Dr.  Snow  relates  thoJ 
anecdote  of  a  child  who  played  with  his  toys  during  the  operation  of] 
hthotomy* 

During  the  second  stage,  which  is  that  of  anjcsthesia,  the  conscioua-l 
neaa  and  sensibility  ai-e  abolished,  the  muscles  are  relaxed,  and  thdj 
patient  lies  perfectly  quiet.  This  is  the  surgical  stage,  during  whieKj 
ordinary  operations  are  performed.  As  already  inttmatedj  in  some  easetJ 
the  fii-st  and  second  stages  are  united,  so  that  violent  excitement,  mus-| 
cular  spasm,  and  rigidity  may  coexist  with  loss  of  consciousness  and  of 
sensibihty. 

The  third  stage  is  one  of  profound  narcosis,  with  stertorous  breathing, 
intense  muscular  relaxation,  and  abolition  of  ordinary  reflex  actions. 
This  is  always  a  condition  of  danger,  and  its  induction  by  ehloi-ofomi,  ^ 
except  under  very  peculiar  eircurastances,  is  absolutely  unjusti liable. 

The  pulse  in  the  first  stage  of  chloroform-narcosis  may  be  quickened, 
even  apparently  strengthened  ;  in  the  second  stage  it  is  gencnilly  aboutj 
normal  in  frequency,  but  is  more  or  less  weakened ;  in  the  third  stage 
it  may  be  rapid  and  weak.     Dr,  Noel  (London  Med.  Eecordf  1877,  p,  457)^ 
calls  attention  to  a  cervical  venous  pulse,  most  marked  in  the  external 
jugulars,  which  he  assorts  frequently  occum  during  the  waking  up  from 
chlomformization.     He  believes  it  to  he  a  symptom  of  serious  cardiac^ 
emban*as3ment,     E.  Simouin  found  that  the  temperature  usually  risoi^^ 
during  the  fii'st  stage  (.1°- 8^  C),  falls  shghtly  during  the  second  or  re- 
mains above  Dormal,  and  falls  decidedly  during  the  third  stage  (CentraWL^^- 
/.  Chirurgie,  1877,  p.  234).  fl 

In  man  the  first  arrest  of  ret^piration,  so  obvious  in  etherization,  rarely 
if  ever  oeetirs.  This  is  pmbably  in  great  measure  owing  to  the  chloro- 
form vapor,  as  employed,  being  much  more  dilute  than  the  ether  vapor. 
The  experiments  of  llolmgreii,  KnUschmer,  and  others  have  shown 
that  upon  the  lower  animals  the  respiratory  action  of  chloroform  is 
similar  to  that  of  ether  (see  p.  138),  except  that  it  is  much  moro 
intense. 

Dr.  Baudin  {Le  Progris  Med,^  Sept.  1874)  called  attention  to  tho 
pupil  as  a  guide  in  chloroformization,  stating  that,  although  at  first  it 
is  uniformly  dilated,  aftei-wards  it  is  uniformly  immovably  contracted,^^ 
and  that  this  is  the  period  for  operating.    Schliigcr  is  in  accoixi  withj^^ 
Dr.  Baudin;    in  one  hundred   and  twenty  out  of  one  hundred  and 
twenty-two  cases  observed,  the  pupil  was  dilated  during  the  stage  of 
excitement,  and  during  complete  anaesthesia  narrowly  contracted.     Hi 
also  states  that  if  during  anaesthesia  tho  pupil  retm'ns  to  normal,  tnor©! 
chloroform  is  required,  but  if  it  suddenly  dilates,  danger  is  imminent.! 
At  present^  however,  the  condition  of  the  pupil  cannot  be  considered  a 
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fe  guide  in  ancBsthetization.  Boglel  (Meichert*s  Archivfur  Anat,  1866) 
affirms  that  in  rabbits,  cl tiring  the  stage  of  excitemeDt,  the  pupil  is  con- 
tracted, during  ancestheHiti  dilated.  Professor  Sehitf  has  strenuoasly 
combated  the  concluftions  of  Bandin  ;  and  in  a  very  earefu!  series  of 
experiments  on  animals  Br.  W.  H.  Winslow  found  that  the  state  of  the 
pupil  varies  greatly  in  the  same  stage  of  anjesthesia.  Thus,  in  com- 
plete anaesthesia,  sometimes  the  pupil  was  widely  dilated,  sometimes 
contracted ;  and  death  sometimes  occurred  with  a  dilated,  sometimes 
with  a  contracted  pupil,^in  the  former  case  probably  being  syncopal, 
in  the  latter  asphyxial  (Phita.  Med.  Times^  vi.  275). 

The  action  of  chlorotbrm  on  the  nervous  system,  like  that  of  ether, 
is  chiefly  upon  the  brain  and  the  spinal  centres.     Carter  {^Brit,  Med. 
Journ.,  Feb.  1867)  found  that  very  decided  aniemia  of  the  brain  can  be 
seen  in  animals  subjected  to  its  influence  after  the  cerebrum  hani  been 
laid  bare ;  and  accident  in  man  (.4?7i^r.  Journ.  Med,  Sci.^  1860)  has  fur- 
nished the  corroboration  of  his  experiments.      Bernstein  {Schmidfs 
^rbucher,  Bd.  cxiii,  p.  227)  has  demoni^tratcd  that  its  action  on  the 
ipbcral  nerves  Is  very  slight.     He  found  that  there  was  no  percepti- 
ble difference  in  the  conducting  power  of  the  two  ischiatic  nerves  of  a 
frog  chloroformed  after  one  of  its  iliac  arteries  had  been  tied.     It  is 
doubtful  how  far  the  muscular  excitement  of  the  second  stage  is  due 
to  real  spinal  exaltation  and  how  far  it  arises  from  other  causes.     Bert 
jissert^  {CompteS'Bendus^  t.  Ixiv.,  1867)  that  it  is  purely  psychical,  and 
^hat  there  is  during  the  production  of  anresthesia  a  steady  lowering  of 
iredex  activity.     He  rests  this  assertion  upon  the  fact  that  in  animals 
chloroformed  after  section  of  the  cord  there  is  no  motor  disturbance 
Ijclow  the  point  of  section,— a  fact  which  certainly  demonstrates  at 
Heast  that  the  muscular  excitement  and  the  convulsions  are  cerebral. 
In  some  animals  the  first  effect  of  the  inhalation  of  chloroform  upon 
e  circulation  is  a  decrease  in  the  frequency  of  the  heart's  action. 
IDogiel  believes  that  this  is  due  to  a  stimulation  of  the  inhibitory  centres, 
'fceeause  ho  has  found  that  it  does  not  occur  after  section  of  the  vagi, 
nrhe  after^ncrease  in  the  rapidity  of  the  pulse  appears  to  be  duo,  at 
J.^Mi5t  in  part,  to  paralysis  of  the  inhibitory  centres,  upon  which  chloro- 
^\^rm  seems  to  act  as  upon  the  oculo-motor  centres,  producing  in  them 
^t  first  excessive  functional  activity,  but  afterwards  functional  paralysis. 
ZBoth  Kratschmer  and  Knoll  (see  p.  138)  have  noticed  in  rabbits,  when 
oither  ether  or  chloroform  is  inhaled  through  the  nose,  a  momentary 
x-ise  of  arterial  pressure  corresponding  to  the  arrest  of  respiration,  and, 
like  %  evidently  produced  by  irritation  of  the  peripheral  trigeminal 
l^ranches. 

The  very  careful  experiments  of  the  English  Chloroform  Committee 
{Med.'Chirurg.  Trans.,  vol.  xlviii.  p.  326)  proved  that  after  the  first  half- 
miaute  of  the  inhalation  of  chloroform  there  is  a  progressive  lowering 
f>f  the  arterial  pressure.  It  would,  a  priori,  appear  probable  that  this 
ia  to  some  extent  duo  to  a  va-so-motor  pandysis ;  but  8ansom  and  Harley 
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etate  that  there  is  a  Bpaam  of  the  small  vessols,  which  can  be  readily:] 
seen  to  oeeur  in  the  web  of  the  frog  during  chlorofomiization.     l^otl 
until  the  third  stage  is  reached ,  aceoixiing  to  these  authors,  do  the  ves-l 
Bela  relax  into  dihitation.     If  these  obsei'vatioDs  are  correct,  chlorofona  j 
first  stimnlfttes  atid  afterwards  depresses  the  vaso-motor  centimes.     £kd«| 
where  in  the  present  work  I  bave  dwelt  upon  the  fallacies  of  obser* 
vations  like  those  just  quoted,  and  the  experiments  upon   arterial 
pressure  of  Professor  II,  P,  Bowditch  and  C,  S,  Minot  {Boston  Med,  and 
Surg.  Journ,^  May,  1874)  appear  to  prove  that  the  tall  of  pressure  is  in 
part  due  to  a  parulysis  of  the  vaso-motor  centre.    They  ft)und  that  after  | 
the  exhibition  of  the  drag  in  curaristed  animals  galvanization  of  a  »en- 
sitive  nerve  is  followed  by  no  rise  of  presaure,  or  a  very  slight  one, 
and  that  compression  of  the  carotids  did  not  cause  the  customary  vaso- 
motor spasm  and  rise  of  arterial  pressure. 

On  the  heart  itself  chloroform  undoubtedly  exerts  a  steady,  power- ^ 
ful  depressing  influence*  Injected  into  the  jugular  vein,  it  instantly 
arrests  the  heart's  action  and  destroys  its  rauacidar  irritability.*  Even 
the  vapor  of  chloroform,  when  locally  applied  to  the  exposed  heart, 
paralyzes  it  {Edink  Med,  Journ.^  1842).  When  artificial  resph-ation  is 
maintainedj  the  effect  of  chloroform  upon  the  heart  is  very  apparent 
(Joum.  Anat  and  Fh^siol^  xiii.  226),  It  is,  therefore,  demoDstrated  j 
that  chloroform  applied  in  a  sufficiently  concentrated  form  destroys  the 
contractile  power  of  the  heart-miisde. 

The  respirations  may  at  first  be  rendered  slower  by  chloroform,  but 
after  a  time  are  generally  quickened,  and  as  the  inhalation  is  persisted  , 
in  they  become  more  and  moi^e  shallow,  irregular,  and  distantj  and  tuially  J 
ceaee. 

In  animals,  without  doubt,  chloroform,  when  inhaled,  usually  pro- 
duces death  by  nholmhing  the  functional  power  of  the  medulla  oblon- 
gata and  thereby  arrcftting  respimtion.  It  has  been  denied  that  chloro- 
form-vapor e%"er  kills  animals  in  any  other  way.f  This  is,  however,  a 
mistake. J  If  the  chloroform-vapor  be  administered  in  a  very  dilute 
form,  the  heart  generally  will  continue  to  beat  for  a  long  time  after  the  i 
ceeeation  of  respiration.  If  the  vapor  has  been  loss  diluted,  cardiac 
and  Inspiratory  action  may  cease  almost  simultaneously.  If  the  vapor 
has  been  administered  in  a  concentrated  form,  arrest  of  the  heart'aj 
beat  may  precede  arrest  of  re8piration.§ 

When  death  is  produced  by  chloroform  in  man,  it  is  generally  by 
cardiac  arrest,  eometimea  by  asphyxia.     That  syncope  occurs  propor- 

•  aiorer  (Edmh,  Med,  Joum,,  1842),  GoMelin  (Arch,  Gin,,  1848),  Anstie,  II.  C.  Wood. 

f  See,  espfloially,  rvport  of  ibo  French  Ch1ori)fortD  CoEnmisaiozi.    8iLbArthr  Da§  'Ckloro- 
form^  p.  44. 

^  C'Otisult  BnoWj  On  ArtKMthettrs,  p.  Ill  ;  AnBtie,  Stimulant*  and  Narcotic*  ,*  Rich&rd«u)n, 
Med,  Timet  and  Gnz.y  ]87(>;  Cblorofomi  Committee,  Medico^Ohirvrgtcal  TrantactionWf  toI,  j 
rlvii. ;  Vulpiniit  Le^onw  »Hr  V Appnrcil  vn*o-moteitr,  rol.  ii,  p.  157. 

2  Oomptire  Joum*  Anat,  nud  Ph^iioLf  xiii.  226. 
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tionately  more  frequently  in  man  than  in  animala,  is  simply  because 
tlim  form  of  death  i^  sudden  and  unexpected.  Asphyxia  comes  on 
gradually,  so  that  in  man  the  threatening  eymptoms  arc  perceived^  and 
death  is  averted  by  prompt  measures.  In  animals,  however,  the  object 
being  to  kill,  nature  is  allowed  to  take  its  course,* 

The  evidence  is  not  at  present  euflficient  to  enable  a  positive  deter- 
mination as  to  whether  the  action  of  the  anaesthetic  upon  the  heart, 
when  a  sudden  fatal  syncope  is  produced,  is  a  direct  one,  or  whether  it 
is  a  reflex  one  (T.  D.  Lente,  PsychfAogkal  and  Medico- LegaiJonrnal^  Feb. 
1875)^  due  to  an  irritation  of  the  peripheral  filaments  of  the  pulmonic 
nerves. 

The  recent  experiments  of  Yulpian  upon  chloral  lend  credibility  to  the 
theory  that  at  least  in  some  cases  of  chlorutorm-death  the  fatnl  rewult  is 
produced  by  reflex  cardiac  inhibition.  (See  Chloral.)  »en  if  this  he 
correct,  however,  it  dues  not  follow  that  the  original  wui*ce  of  the  im- 
pulse has  been  in  the  pulmonic  nerves.  It  is  notorious  that  in  many 
eased  syncopal  death  has  occurred  immcdiutely  after  the  ^rsX  inciHion 
of  the  knife.  Any  such  incision  must  of  necessity  give  rise  to  a  traixliac 
iuhibitory  impulse  unless  the  inhibitory  centre  be  completely  pwrulyzed  j 
and  it  has  been  shown  by  Yulpian  that  the  heart  under  the  inBiicnce 
of  chloral,  a  substance  closely  allied  to  chloroform  in  its  cardiac  rela- 
tions, is  extraordinarily  sensitive  to  slight  inhibitory  impulses.  It  is 
BOt  probable,  however^  that  reflex  inhibition  is  the  sole  or  even  the 
chief  cause  of  heart-failuro  during  chloroformixation.  Chloroform  is  a 
powerful  cardiac  depressant,  and  it  is  extremely  probable  that  in  many 
the  syncope  is  the  result  of  its  direct  inftucnco  upon  the  heart- 
buscle.  The  more  ni])idity  of  the  occurrence  of  the  syncope  atYcr  the 
first  whiff  of  the  chloroform  is  of  little  importance  as  an  argument  for 
the  theory  that  death  is  caused  by  irritation  of  the  peripheral  nerves 
in  the  lungs,  since  the  pulmonic  absorption  of  chloroform  is  practically 
instantaneous  and  the  hlood  goes  directly  from  the  lungs  to  the  heart. 
The  various  other  theories  which  have  been  brought  forward  to  ac- 
count for  chloroform  deaths  have  not  as  much  plausibility  in  them  as 
has  the  theory  of  reflex  syncope.  I  think  they  are  unnecessary  and 
unproved,  though  some  are  ingenious,  and  it  is  possible  that  death 
may  take  place  at  times  in  the  way  they  suggest.  The  want  of  space 
prevents  m}'  further  discussing  the  subject:  references  to  the  more 
important  papei^s  are  given  in  the  foot-note.f 

According  to  Harley  {Physiological   Transactions^  London^   1865), 


*  Far  proof  tbAt  cardial:  de&tb  do«s  occur  unonj^  aoimalaj  ee«  JaHm.  AnaL  ^nd  PhynoLf 
XUL  224. 

t  Klclmrd^a,  Medical  Timet  and  Oasetfe,  1870.  Andrew  II,  Smith,  KtwTork  Mtdieal 
Jnuri$al^  1871,  p.  46.  ConsuJi  ftho  J.  C.  Roove»  Amerimn  Journnl  of  ike  Med  teal  Sctcnceit^ 
Oat.  184IT;  Bevry  H.  Gibbanvr  Jf.f  Faeijie  Ahdicai  aHd  Surtfical  Jt/umat^  June,  1860  ;  Snow, 
(ht  AmntheticM  ;  S&niom,  On  Ckloro/orm  ;  mnd  0.  W,  Cupelaod,  PkUadtlpkia  Mtdieat  TtJiMt, 
p.  660.  1874. 
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blood  to  which  as  little  as  five  per  cent,  of  chloroform  has  been  added 
becomes  very  liquid  and  of  a  bright  arterial  hue.  After  a  time  crystals 
form  in  it.  Boetteher  {Virchow's  Archiv,  vol  xxxii,  p.  126)  was,  I  be- 
lieve, the  first  to  study  thewe  chann^es  clo&ely.  The  first  alteration 
noticeable  in  the  red  blood-drnks  is  a  diminution  of  their  size,  which  A. 
Schmidt  and  F.  Schwoiger-Soidel  {Berichte  d.  konigL  sacks.  Gesellsck,  d, 
WissenscLy  Tnath.-phys.  KL^  1867,  p.  190)  assert  to  be  due  to  contrac- 
tion, because  wh on  blood  is  treated  with  water  until  the  red  cjlobules 
disappear,  and  carbonic  acid  gas  is  passed  through  the  liquid  until  they 
reappear,  on  the  addition  of  chloroform  the  sharply-contoured  bodies 
will  be  seen  to  undergo  marked  contraction.  As  was  first  shown  by 
Boetteher  (loc.  cit.^  p.  127)  and  confirmed  by  Schmidt  and  Sehweiger- 
Seidel,  chloi'oform  alone  produces  no  other  alteration  than  contraction 
in  the  red  blood-disks.  If^  however,  air  be  admitted  to  blood  containing 
chloroform,  the  corpuscles  rapidly  disappear,  dissolving  in  the  serum, 
out  of  which T  after  a  time,  hgematoidin  crystallizes.  Both  of  the  authori- 
ties quoted  believe  that  the  latter  changes  are  due  to  oxidation. 

Boetteher  states  {loc.  cit.^  p.  129)  that  chloroform-vapor  mixed  with 
air  converts  enough  of  the  oxygen  of  the  latter  into  ozone  to  react 
with  iodinized-starch  paper;  and  Schmidt  and  Schweiger-Seidel  have 
ibund  that  an  excess  of  carbonic  acid  in  the  blood  interferes  with  the 
changes  caused  by  chloroform.  From  these  facts  it  seems  probable 
that  their  opinion  as  to  the  nature  of  the  blood-changes  is  correct. 
Harley  (lac,  cit)  has  studied  the  effect  of  chloroform  on  the  absorption 
of  gBse&  in  the  blood.  He  states  that  when  chloroform  is  added  to 
fr&sh  blood,  and  the  mixture  allowed  to  stand  for  twenty- four  hours,  a 
marked  increase  takes  place  in  the  proportion  of  oxygen  and  a  lessen- 
ing in  that  of  carbonic  acid.  This  is  in  accord  with  the  theory  just 
mentioned ;  for,  after  the  complete  oxidation  of  the  hajmato-globidiu 
brought  about  by  the  cblon>form,  further  consumption  of  oxygen  could 
not  occur,  and,  as  it  continued  to  be  absorbed  from  the  air,  it  must 
accumulate  instead  of  being  converted  into  carbonic  acid. 

JIow  far,  during  ordinary  narcosis,  chlorofonn  produces  the  changes 
just  described  in  the  blood  is  somewhat  uncertain ;  but  it  would  seem 
very  improbable  that  they  occur  to  any  great  extent,  A  very  sensi- 
tive test  of  the  destruction  of  the  red  disks  in  the  body  is  found  in  the 
production  of  icterus;  and  icterus  never  follows  anaesthesia.  On  the 
otiier  hand,  Ilusomann  {Sckmidfs  Jahrhiicher^  Bd.  cli,  p.  84)  intimates, 
on  what  authority  I  do  not  know,  that  after  aniesthesia  bi!e-acids  (the 
precursors  of  icterus)  appear  in  the  urine  ;  and  Bert  (Journal  of  Anatomtf 
and  Phi/molo^yf  May,  1870)  has  determined  that  the  oxygen  of  the  blood 
undergoes  during  anesthesia  an  increase,  such  as  Harley  has  found  to 
happen  when  chloroform  is  added  to  blood  outside  of  the  body.  Noth- 
nagel  (Berlin.  Klin,  Wochenschnft,  1866)  found  in  rabbits,  af\or  sub* 
cutaneous  injections  of  chloroform  or  ether,  bile  coloring-matter  in  the 
uinne;  but  Kappeler  (D/e  Anaesthetica,  Stuttgart,  1880),  in  twenty-five 
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cases  of  efaloroform-narcosis^  was  not  able  to  oLtaiii  a  trace  of  biliary 
coloring-matter  {Zeitschrift  f\  Fhysiolog.  Chem,^  viii,). 

Chloroform  is  undoubtedly,  at  least  in  part,  eltminated  as  chloroform 
escaping  with  the  breath,  also  witli  the  urino.  Fubini  (Moleschott's 
UntersuchvLfigen  zur  Naturlekre^  Ed.  xiii.,  1882)  discovered  it  iu  the  uinnc 
five  hours  af^r  ita  inhalation.  Dr.  A.  Zelkr  believes  tbat  it  is  in  part 
decomposed,  because  ho  has  found  the  chlorides  in  the  urlae  nearly 
doubled  by  its  inhalation  (Zeitsch*/.  Fhysiolog,  Chemie^  Bd.  viii.  p.  74). 

Albuminuria  has  been  noticed  both  in  animals  and  in  man  after  chlo- 
roform-narcosis (Gaz.  Hebdom.y  Fev,  1884,  104;  abo  Brit,  Med,  Journ., 
1883,  ii.  623).  It  is  affirmed,  also,  that  astigmatism  has  been  produced 
by  chloroform  inhalations  {Brit,  Med,  Journ.,  1883,  ii.  476). 

In  autopsies  on  persons  who  have  died  during  cbloix>form-an[esthesia 
the  presence  of  gas  in  the  vessels  and  in  the  heart  has  been  frequently 
noted.  The  sources  of  this  gas  have  been  much  discussed,  and  various 
authoi-s  have  arrived  at  the  conclusion  that  the  gas  was  the  cause  of 
the  fatal  issue.  The  subject  has  recently  been  elaborately  studied  by 
Dr.  Kappeler  {Archiv  f,  Klin,  Chirurg.,  1887,  Bd.  xxxi.  p.  373),  who 
appears  to  prove  that  in  most  cases  the  gas  has  been  produced  by  putre- 
factive changes  occurring  after  death,  Pirogoff,  however,  asserts  that 
he  has  witnessed  the  throwing  out  of  gaa  in  the  blood  during  life,  but 
this  observation  stands  alone.  It  is  possible  that  the  chloroform  has 
some  influence  upon  the  capacity  of  the  blood  for  holding  gas. 

Therapeutics. — As  an  auiBBihetic,  chloroform  possesses  the  advan- 
tages of  quickness  and  pleasantness  of  operation,  smallness  of  dose, 
and  cheapness.  These  advantages  are,  however,  so  outbalanced  by  the 
dangers  which  attend  its  use,  that  its  employment  under  ordinary  eir- 

Icurastances  is  unjustifiable.  It  kills  without  warning,  so  suddenly  that 
no  forethought  or  skill  or  care  can  guard  agains^t  the  fatal  result.  It 
kills  alike  the  robust  and  the  weak,  the  well  and  the  diseased ;  even  the 
Mvious  safe  passage  through  one  or  more  inhalations  is  no  guarantee 
•gainst  ita  lethal  action.  Statistics  seem  to  indicate  a  mortality  of 
about  one  in  three  thousand  inhalations  ;*  and  hundreds  of  utterly  un- 
aecessary  deaths  have  been  produced  by  the  extraordinary  persistence 
in  ita  use  by  a  portion  of  the  profession.  It  ought  never  to  be  em* 
ployed  except  under  especial  circumstances,  as  when  a  speedy  action 
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^See  RichmrdAoti,  Mitdfeat  Tim^  and  GoMttt*^  1870;  Henr^'  M.  Gibbons,  Jr.,  Paci/T^ 
M(4i«al  JtfH.rnatt  Juno,  IS09 ;  Squibb,  On  AHmvtketic^^  Nmw  York  Medieai  Journal^  April, 
Ifln«  LymAn  hu  collected  'M2  ciL»ctf  of  de&tb  from  obloroform  i^mioflt  27  from  eCber,  and 
fivti  tb«  r»lio  of  dcfltb  in  azivsihesia  w  folEowa  :  obloroform,  1  :  &S60  ;  ethor,  1  :  10,542. 
KitroiK  oitde  appeftrs  to  be  tbe  tfrfeat  of  atl  the  ftaiestbetictf,  ita  rmtio,  aooordiog  to  Kotteoitein, 
i»c%  I  :  100,000. 

Tbe  mixture  of  tiker  aud  eklorofurm  UH»d  bj  tome  iurgeons  ia  opflo  to  tbe  rery  Beriotit 
objection  ihat  owing  totbo  diO'crent  volatility  of  tbe  two  agents  tbe  pero«ot«g«  of  e^ob  in 
l^e  lahnlod  vnpor  varies  condauaMj.  The  mixture  baa  in  several  cases  producod  daatb, 
ud  U  prob<tbly  do  safer  tban  pure  ehlorofonu.    Fur  fatal  ca«e,  see  OompU'Rtnd,  Si»o,  Bioloij^ 
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is  desired  in  puerperal  eclampsia,  or  whon  tho  more  bulky  anKSthetics 
cannot  be  transported,  as  in  the  field  during  war4imo. 

In  obstetric  eases,  chloroform  has  been  used  even  by  those  who  give 
the  preference  to  ether  in  surgery.  So  far  as  I  know,  no  death  has  as 
yet  occurred  from  chloroform  during  parturition,  although  alarming 
effects  have  been  induced.  The  excitement  of  child-birth  seems  to 
fortify  the  system  against  the  deleterious  influence  of  chloi^oform.  But 
even  in  these  cases  1  think  ether  is  just  as  uaefol  as,  and  much  safer 
than^  its  sister-anaBstheuc. 

Yarious  mechanical  inventions  have  been  made  for  the  admintstra 
tion  of  chloroform ;  l>ut  these  inhalers  do  not  appear  to  otlbr  any 
advantages  over  the  simple  napkin,  and,  at  least  in  this  country,  are 
rarely,  if  ever,  used.*  A  handkerchief  or  towel  may  be  folded  into  a 
bird's-nest  shape,  and  twenty  or  thirty  drops  of  the  ana}sthetic  be  put 
upon  this  and  then  held  close  to  the  mouth.  Dr.  Simpson  advises  that 
a  towel  be  laid  over  the  mouth  and  nose,  and  the  chloroform  slowly 
dropped  upon  this  until  anaesthesia  is  induced.  Whatever  plan  be  em- 
ployed, it  is  of  vital  moment  that  the  vapor  be  well  diluted  ;  not  more 
than  three  and  one-half  per  cent  of  it  should  be  contained  in  the  inspired 
air. 

When  administered  by  the  mouth  in  sufficient  quantity,  chloroforra 
produces  symptoms  similar  tOj  but  much  more  permanent  than,  those 
which  it  causes  when  inhaled.  It  is,  howcverj  very  mrely,  if  ever, 
used  in  this  way  for  its  constitutional  effect,  but  is  sometimes  of  ad- 
vantage in  severe  neurahjia.  When  quinine  for  any  reason  cannot  be 
administered  in  an  ague^  a  sufficient  doso  of  chloroform  (f3j4S  to  f3i) 
to  produce  a  mild  narcosis,  given  just  before  the  expected  time  for  the 
recuiTenco  of  the  chill,  will  iisually  abort  it. 

Chloroform  by  the  mouth  has  been  also  highly  recommended  as  a 
vermifuge  in  cases  of  tape-worm,  but  is  of  very  doubtful  value. 

When  chloroform  is  taken  into  the  stomach,  a  considcnible  portion 
of  it  is,  without  doubt,  evaporated,  so  that  the  intestinal  c^oal  becomes 
filled  with  the  vapor.  Chloroform,  therefore,  when  so  placed  exerts 
both  a  local  anodyne  and  a  stimulant  carminative  action.  For  this 
roason  it  is  extremely  valuable  in  all  cases  of  colic,  and  it  will  often 
even  assuage  the  pain  of  colica  pietonum. 

Externally,  as  a  rubctaeient  and  anodyne^  chloroform  is  voiy  largely 
combined  with  other  substaneefl  into  liniments,  which  are  especially 
useful  in  cases  of  chronic  neuralgic  or  rheumatic  paim. 

ToxicoLOUY.' — Death  may  occur  at  any  time  during  the  inhalation 
of  chloroform.  In  some  cases  it  has  seemed  to  be  instantaneous,  but 
generally  it  is  preceded  by  symptoms  &ueh  as  a  change  in  the  expres- 
sion of  the  face,  which  becomes  very  pale  or  livid,  evident  irTOgularity 

*  For  ft  descripiioa  of  ioBmlors,  sec  thci  worka  of  S&ntoto  and  Snow;  also  Allia,  Pkila, 
Med^  Timet t  voK  iv. 
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of  the  respinition,  and  failure  of  tho  pulse:  a  shudder,  or  a  violent 
coDTulsioD,  or  even  a  sudden  acceas  of  maniacal  excitement,  has  been 
oot^cl  in  some  cases.  After  death  the  heart  is  almost  always  found 
lelaxed,  distended,  and  its  right  side  tilled  with  blood. 

When  death  ia  threatened  through  asphyxia,  the  alternate  daah 
very  cold  and  very  hot  water  upon  the  face  and  upper  chest 
very  efficacious,  Artitieial  resjpii-ation  should  bo  commenced 
at  one©.  Faradization  of  the  diaphragm,  by  pressing  ono  pole  firmly 
against  the  pit  of  the  stomach  and  placing  the  other  over  tho  hirynx 
mod  the  root  of  the  neck,  has  acted  very  favorably  in  some  cases.  Dr. 
Hieharddon  haa  shown  {he,  cit.)  that  there  is  a  danger  of  the  excita- 
bility of  the  muscle  being  exhausted  by  a  prolonged  use  of  the  galvanic 
ftimulus.  The  application  should  not  therefore,  be  long  continued,  hot 
should  be  alternated  with  artitieial  respiration.  Whenever  there  is  any 
fiulure  of  the  heart's  action,  as  is  nearly  always  tho  case,  the  body 
dioiikl  be  laid  at  an  angle  of  40°,  with  the  head  downwards,  so  as  to 

^1116  passage  of  arterialixed  blood  to  tho  brain  (Dr.  E,  L.  HolmeSj 
jra  Medical  Journal^  Sept*  1868)** 
In  artificial  respiration,  act  with  the  patient^  and  not  against  him. 
B»  will  usually  not  cease  to  breathe  at  once,  and  wholly.  Enjoin 
deiioe;  watch  the  first  attempt  at  inspiration,  and  at  the  expiration 
ootaprene  the  thorax,  aiding  its  elaj^ttic  reaction^  if  absolutely  necessary, 
by  Silveeter'a  or  some  other  quiet  method.  See  that  the  tongue  is  well 
forward.  Dry  external  heat  must  be  vigorously  used,  and  the  ini^pired 
air  should  be  at  firom  SO*^'  to  85**  F.,  or  even  higher.  Frictions  and 
paa^ive  motion,  to  aid  in  the  circulation,  must  not  be  forgotten.  Efforts 
at  reauscitation  should  be  kept  up  for  at  least  two  hours.  Nitrite  of 
amyl  has  been  used  as  a  means  of  restoring  the  heart's  action,  and 
should  be  tried  (see  AT.  Y.  3fed.  Jourji.,  xxiv.  467).  Ammonia  injected 
iato  a  vein,  and  digitalis  hypodermieally  given,  may  be  used  to  slimu^ 
late  the  circulation,  but  alcohol,  if  employed  at  all,  must  be  given  very 
caatiousily  and  with  the  utmost  reserve.f  Its  action  upon  the  heart 
when  in  excess  ia  precisely  that  of  chlorofoim,  and  the  experiments  of 
R,  Dubois  (Frogres  Med.,  1883,  xi.951)  show  that  when  alcohol  is  given 
freely  to  the  lower  animals  it  intensifies  tho  influence  of  chlorotorm 
tnd  lessens  the  minimum  fatal  dose.  In  syncope  during  ether-narcosis, 
ftleohol  should  never  be  used. 

•  I  h^Yt  aJIowimJ  Ibifl  «BOt«oeo  to  reouiiti  ft*  U  wu  in  the  firvt  «liliua,  Sinco  the  book 
•an  ir«t  publUti«Ml«  th«  lueiboU  has  beeo  broagbt  forw&ni  u  Dew.  and  aa  b&viDg  originttlisd 
villi  N£l»t«n  {Phiiadetffkia  Mttltcat  Timett  vol*,  ir.  mnd  r.)  The  positmo  qI  th«  pntieot  is 
vl  extrome  im{K»riaoee,     In  severe  casei  the  heiid  ihoutd  hfi  placed  vertical tj  downward^. 

f  A  Btlhod  of  treftting  dioAtolIc  nireit  of  the  heart  iti  chlordfonn-ftneMthenta,  which  on  the 
lhMt«f  HappiMV  of  excfHKliDgljr  doubtful  ftdYftiita^e,  baa  been  proposed  by  Dr  B.  A.  Wataon 
{i09mn,  Amt€r^  Mmd*  A^toa,,  ISBT)  upon  the  ba^ii  of  some  ilzty  oxporimentJi  made  upon  doga 
mUh  M»rtiJ  good  resoltj*  It  consists  in  the  panctare  of  the  ri^ht  v«iitriale  bj  fto  iopi* 
rmliag'-iiMRlle  and  ooutequent  withdmwiil  of  blood.  Both  Kroncckerj  of  Bern^  and  MlU^i 
«if  )iuiilr«y«  IHfiit  that  Ibii  pfooednre  U  not  onljr  ii««leeB,  bat  rtry  daogerouf , 
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Poisoning  has  boeu  produced  by  the  swallowing  of  chloi'ofbrm. 
The  sjToptoms  induced  have  been  etupor,  with  contracted,  or,  in  later 
stages,  dilated,  pupils,  and  a  stertoix>us  respiration,  which  tinally  be- 
comes very  irregular,  shallow,  and  often  distant  The  amount  neces- 
sary tx>  destroy  lite  pmb ably  varies  greatly,  but,  according  to  L.Lewin, 
a  single  drachm  has  produced  death.  In  some  cases  {N,  Y,  Med,  Mec., 
July  11,  1885)  the  fatal  result  has  occurred  from  secondary  g&gtritia 
eight  days  after  taking  the  medicine;  and  not  rarely  violent  gastritis 
w^ith  jaundice  apparently  from  inflamniulion  of  the  gall-ducts  has  fol- 
lowed the  taking  of  a  poisonous  dose  of  chloroform.  Becoveiy  has 
occurred  after  the  ingestion  of  two  ounces  (Stillo,  Therapeutics^  vol.  iL 
p.  107 J,  of  one  ounce  (Canada  Lancet,  March,  1874),  also  of  three  ounces 
without  vomiting  {Brit.  Med.  Journ..  1882.  i.  776).  The  ti-eatment 
consists  in  the  use  of  the  stomach-pump  and  of  the  various  ordinary 
methods  of  arousing  a  narcotized  patient,  eBpecially  the  alternate  cold 
and  hot  douche,  artificial  respiration,  and  the  very  cautious  use  of 
diffusible  stimuli  if  required.  Death  may  occur  dui-ing  the  narc*osis, 
or  the  patient  may  survive  this  and  perish  from  inflammation  of  the 
trachea,  oesophagus,  and  stomach,  caused  by  the  local  action  of  the 
chloroform. 

The  recognition  of  chloroform  as  the  probable  cause  of  any  given 
death  cannot  be  based  upon  the  post-mortem  appearances*  Indeed,  the 
latter  ai^e  of  no  value  in  deciding  such  a  cjuesfcion.  The  amEsthetic  may, 
however,  be  recovered  by  distillation  of  the  lungs  and  blood  w^lthin  a 
certain  period  of  tune  after  death*  As  to  the  length  of  thb  time,  so 
far  as  I  am  aware,  no  investigations  have  been  made. 

Experiments  made  at  the  Philadelphia  Hospital  and  confinned  by 
Professor  Dolbeau  {An  nates  d Hygiene^  Jan.  1874)  have  proved  that 
persons  sound  asleep  may  be  chloroformed  without  being  awakened. 
Anaesthesia  cannot,  however,  be  produced  in  any  one  partially  awake, 
or  even  sleeping  lightlyj  without  his  knowledge. 

Qiute  a  nimiber  of  professional  men  have  been  accused,  and  some 
convicted  on  the  charge,  of  committing  rape  on  females  in  whom  they 
had  induced  anavsthcBia.  Ko  doubt  the  w^omen  believed  that  they 
had  been  violated ;  but  it  is  certain  that  in  many  of  the  oases,  and 
probable  that  in  all  of  them,  they  mistook  for  the  real  act  the  subjec- 
tive  erotic  sensations  induced  b}'  the  chloroform  or  ether.  The  value- 
lessness  of  the  testimony  of  persons  as  to  occurrences  during  the  time 
of  their  intoxication  with  amesthetics  should  be  recognized  by  law  as 
a  governing  principle  of  evidence. 

Administration. — ^Internally,  from  fifteen  drops  to  a  fluidrachm  of 
chloroform  may  be  given  in  emulsion,  or,  as  it  has  recently  been  stated, 
dissolved  in  glycerin  (1  to  3).  The  deep  injection  of  half  a  drachm  of 
chloroform  has  been  recommended  veiy  strenuously  by  Professor  Bar- 
tholow  in  obstinate  neuralgia^  and  has  found  some  favor  in  France  {BulL 
Therap.j  xciii.  433,471).     In  the  only  case  in  which  I  have  tried  it, 
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one  of  trigeramal  neurnl^iaj  the  local  Bjmptoma  caused  by  it  were  bo 
severe  as  to  imperil  the  life  of  the  patient.  The  U,S.  Pharmacopoeia 
rocogni^cs  a  spirit  (Spiritus  Chloroformi,  1  to  10,  U.S.)^  dose,  one  to  two 
fluidrachms,  and  a  mixture  (Mistura  Chloroformi,  U.S.) ;  aluo,  made  from 
commercial  chloroform,  a  liniment  {Jjinimentum  Chloroformiy  U.S.). 

Bichloride  of  Methylene  was  introduced  to  the  notice  of  the 
profession  by  Br.  B.  W.  RiehaMson  (Med.  Times  and  Gaz,^  1867,  p.  478) 
as  an  anffisthctic  similar  to,  but  more  pleasant  and  possibly  safer  than^ 
chloroform,  and  has  been  rather  extensively  used  in  London.  It  has 
never  been  largely  employed  in  this  country.  There  ia  no  way  of 
knowing  how  many  times  it  has  been  administered,  hut  nine  cases 
of  death  fi'om  its  use  arc  recorded  {Brit.  Med.  Journ.,  1883,  ii.  104). 
The  detailed  phenomena  in  some  of  these  cases  indicate  that,  like 
chloroform,  the  bichloride  of  methylene  kills  by  paralyzing  the  heart. 
It  is  not  probable  that  it  will  ever  come  into  general  use  as  an  anses- 
thetic* 

Bromide  of  Ethtl*  has  been  used  as  an  anesthetic,  and  at  one 
time  bade  fair  to  become  very  popular.  The  occuiTenee  of  two  deaths 
during  its  use,  however,  early  arrested  its  successful  career.  It  is  a 
very  prompt  anaesthetic,  in  most  cases  acting  even  more  quickly  than 
does  chloroform,  but  less  agreeably  to  the  patient.  Recovery  is  very 
prompt.  Its  action  upon  the  heart  is  the  siime  as  that  of  chlorofurm. 
Injected  into  the  jugular  vein,  it  arrests  the  heart,  and  one  death  pro- 
duced by  it  was  distinctly  by  sjTicope.  In  some  eases  it  has  seemed 
very  irritant.  It  appeai-s  to  be  quite  as  dangerous  as  chloroform,  and 
will  probably  never  be  used  to  any  extent  in  practical  medicine. 

BaoMOFORM. — According  to  the  researches  of  Bonome  and  Ma^^a, 
this  substance  acts  as  a  general  ancGsthetic  both  upon  man  and  upon 
the  lower  animals,  causing,  however,  much  irritation  of  the  conjunctiva 
and  the  nasal  raucous  membrane.  The  narcotic  stage  is  slowly  de- 
veloped and  passes  off  slowly;  the  blood  pressure  sinks  somewhat; 
the  respiration  is  not  disturbed ;  the  irritability  of  the  brain-cortex  is 
diminished,  Bromoform  is  said  also  to  be  a  powerful  antizymotic 
[Centralbhitt  /.  Chirurgie,  1884^  5M).  I  see  no  reason  for  believing  that 
bromoform  will  bo  of  any  value  as  an  amesthetic.  See  also  Wietu  Med. 
Jahrb,,  1883,  p.  497. 


*  In  »  Taltt«b1e  pvpvr  (Amer.  Joum,  itf>(J.  St^u,  Julj,  198t )  Dr.  E.  T.  Beicbert  add  aces  much 
eridence  to  ibow  Ihat  rH  mnsBsthetied  coDtaininfp  a  halogen  lifo  cardiao  deprcssanU.  Ha 
makea  out  his  caM  iuffiaientlj  at  lewit  Co  vAiraut  great  eaution  in  the  u&e  of  &ay  luoh  amei- 
th«tie. 


FAMILY  IK— SOMSlFAOIENTa 


Ik  the  familj  Bomnlfacientfl  are  placed  in  this  treatise  those  druge 
whoee  chief  use  in  practical  medicine  is  for  the  production  of  sleep. 
The  alkaloid  hyoacine  ia  a  hypnotic:  it  belongs,  therefore,  to  the 
present  familj,  and  ought,  theoretically  speakings  to  be  considered  in  it. 
In  nature  hyoecinej  however,  is  closely  associated  with  the  mydriatic 
alkaloid  hyoseyamine,  which  dominates  all  the  crude  preparations  con- 
taining hyoscine,  and  it  is  somewhat  more  convenient  to  discuss  it  along 
with  that  mydriatic  alkaloid  under  the  heading  of  Hyoscyamus,  the 
crude  drug  from  which  both  are  derived. 

OPIUM,    U,S. 

The  inspissated  juice  of  the  tmripe  capsules  of  the  Papaver  somni- 
forum,  or  poppy.  It  is  obtained  by  incising  the  capsules  with  a  small, 
sharp  knife,  and  twenty-four  hours  afterwards  scraping  off  the  exuded 
juice  with  a  blunt  blade.  Opium  is  produced  in  various  parts  of  the 
worldj — chiefly  in  Turkey,  Asia  Minor^  Pei-sia,  and  India,  but  also  to  a 
very  slight  extent  in  England,  Germany,  and  the  United  States.  Our 
market  is  almost  exclusively  supplied  from  Asia  Minor,  with  the  variety 
known  as  Smifrna  or  Turkey  Opium,  This  occurs  in  masses  from  the 
size  of  the  list  to  that  of  a  child's  head,  irregularly  globular,  more  or 
loss  flattened,  covered  externally  with  the  capsules  of  a  species  of 
Hum  ox  or  dock^  hard  externally,  softer  and  of  a  reddish -brown  color 
within,  and  of  a  strong  narcotic  odor  and  taste. 

Smyrna  opium  is  at  times  variously  adulterated  with  ^^um,  liquorice, 
and  other  subskmees.  Such  specimens  are  said  generaHy  to  want  the 
Humex  caiisules.  A  n>ugh  but  pretty  fair  test  of  the  purity  of  opium 
is  performed  by  drawing  a  piece  of  it  across  a  sheet  of  white  paper. 
If  it  bo  much  adulterated,  the  marl<  will  be  continuous, — not  inter- 
rupted, as  it  should  be.  Often  the  black  color,  the  adhesive  consistency, 
and  the  sweetish  taste  will  also  betray  the  nature  of  the  sample. 

On  exposure  to  the  air^  opium  becomes  hard  and  brittle,  and  is 
readily  reduced  to  a  powder  of  a  yellowish-brown  color.  It  yields  to 
water,  alcohol,  and  dihited  acids,  forming  dark-brown  solutions.  Ether 
does  not  extract  all  of  its  medicinal  principles.  It  is  a  very  complex 
body  containinij  the  alkaloids  morphine,  codeine,  narceine,  narcotiue, 
thebaino,  papaverine,  porphyroxine,  cryptopine,  meconine,  opianine,  and 
lul 
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paiumorphiDe,  besides  meconic,  thabolactic,  and  sulphuric  acids,  oxtrac- 
tire  matter,  gum,  giueose,  fixed  oils,  a  voliitiio  odaroui*  prinuipl^^,  and 
other  subfitancos  of  no  importance.  In  regard  to  the  proportions  of 
the  more  important  principleSj  Messrs,  Smith,  of  Edinburgh,  obtained 
from  IQO  parts  of  fine  opium  10  parts  of  morphine,  6  of  iiareotine,  1 
of  papaverine,  0.15  of  thebuine,  0.03  of  codeine,  0.01  of  meconioo,  0.02 
of  narceine,  and  4  of  meconic  acid  (Pharm.  Journ.  and  Trans.,  October, 
1865,  p,  183).  Grood  opium  should  yiuid  from  nine  to  fourteen  per  cent. 
of  morphine. 

As  meconic  acid  strikes  a  blood-i'ed  color  with  a  persalt  of  iron, 
the  latter  affords  a  ready,  although  not  dccisivei  test  for  opium  and  the 
mi^onates. 

Phystolooical  Action. — When  opium  is  taken  in  such  dose  as  to 
produce  its  mildest  physiological  effects,  it  exerts  a  quieting  influence, 
inducbig  a  peculiar  dreamy  condition, — very  generally  a  feeling  of  6it^rt- 
faisance^ — during  which  images  and  ideas  float  beibre  the  mind,  and  by 
their  endless  and  etibrtlesa  repetition  shorten  the  time,  which  seems  to 
lose  iU§elf  in  rest.  It  is  commonly  asserted  that  there  is  a  stage  of 
the  action  of  opium  in  which  the  activity  of  the  mental  faculties  is 
exalted.  Thi^  may  be  so  in  some  persons,  and  especially  in  those  who 
have  accustomed  themselves  to  the  use  of  the  drug  as  a  stimulant;  but 
my  oxperienco  is  that  in  those  who  do  not  habitual ly  take  opium  true 
mental  power  is,  during  all  the  stagee  of  the  action  of  the  drug,  dimin- 
iahed  rather  than  increased.  The  state  induced  is  rather  the  fabled  calm 
of  the  lotus^ater  than  the  energetic  activity  of  production.  Even  in 
thoi^e  who  are  accustomed  to  the  u&e  of  opium  as  an  aid  to  work,  I 
think  it  is  the  imagination  rather  than  the  reasoning  faculty  that  is 
excited  by  it.  After  a  length  of  time,  varying  accoixiing  to  the  idio- 
syncrasies of  the  patient  and  the  dose  of  the  drug,  the  condition  which 
has  been  noted  gmdually  passes  int<j  sleep, — cither  light  and  dream- 
ful, or  natuiiil,  or  heavy  and  deepening  into  stupor,  according  to  the 
amount  of  the  drug  ingested.  On  awakening,  the  patient  may  return 
at  once  to  his  normal  condition,  but  very  often  he  experiences  a  state 
of  depression,  as  shown  by  languor,  a  little  headache,  nausea,  or  even 
vomiting,  which  may  la»t  tor  some  houi*a. 

AiYer  very  large  doses,  the  first  stage  of  the  action  of  opium  is  very 
short,  or  it  may  bo  entirely  wanting,  sleep  coming  on  almost  at  once. 
Thus,  I  have  seen  deep  coma  produced  in  three  minutes  by  a  hyja^ 
dermic  injection  of  morphine.  The  symptoms  of  the  second  stage  of 
opium-poisoning  closely  resemble  those  of  congestion  of  the  brain :  the 
pupils  are  strongly  contracted ;  the  face  is  more  or  less  sulfused,  often 
deeply  cyanosed;  the  pulse  full,  slow  and  strong;  the  skin  generally 
dry  and  warm ;  the  respiration  slow  and  deep,  and,  it  may  be,  ster- 
torous ;  unconsciousness  is  apparently  complete,  though  generally  the 
fiubject  can  be  aroused  by  violent  shaking  or  by  shouting  in  hia  ear,  but 
relapses  at  once  when  loft  to  himself.     When  the  patient  is  aroasod,  the 
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rMpirations  becomo  more  rapid,  and  the  ekia  oilen  regains  almost  at 
once  its  normal  color.  Death  very  rarely  occurs  during  this  second 
stage  of  opium-poi Booing.  When  the  symptoms  do  not  gradually 
ameliorate,  the  third  stage,  that  of  prostration,  is  developed.  The 
coma  iH  now  profound^  and  to  arouse  the  patient  may  be  impossible; 
the  pupils  are  absolutely  contracted,  or,  as  death  approaches,  are 
widely  dilated;  the  respirations  are  distant,  slow,  feeble,  and  imper- 
feet,  and  oAen  interrupted  by  intei'vals  of  death-like  quiet ;  the  coun- 
tenance is  at  once  pallid  and  cyauosed ;  the  pui^e  grows  more  and  more 
rapid  and  more  and  more  feeble ;  the  skin  is  cold  and  moist^  finally 
becoming  covered  with  a  clammy  sweat  Even  yet  the  patient  may 
recover:  if  ho  do  so,  the  return  to  life  is  very  gradual;  if  he  do  not^ 
death  occurs  generally  by  failure  of  the  respiration,  but  amid  an  almost 
complete  extinguishment  of  the  vital  functions. 

Although  the  symptoms  which  have  been  narrated  are  those  usually 
produced  by  opium,  yet  in  certain  individuals  the  drug  provokes  quite 
different  phcnomeua.  One  of  the  most  common  of  these  departures 
from  the  ordinary  course  of  sjrmptoms  b  an  excessive  depression  fol- 
lowing the  sleep  produced  by  moderate  dotes  of  the  medicine.  This 
state  is  seen,  so  far  as  my  experience  goes,  most  usually  in  females  of 
weak,  nervous  organisation,  such  as  are  peculiarly  liable  to  attacks  of 
neuralgia.  The  s^nnptoms  are  a  feeling  of  M^eakness  and  prostration, 
often  accompanied  by  chilliness,  dull  headache,  and  giddiness,  but  es- 
pecially marked  by  intense  nausea  and  frequent  vomiting.  Very  fre- 
quently the  latter  docs  not  occur  so  long  as  absolute  rest  in  the  hori- 
zontal position  i8  maintained :  indeed,  an  almost  diagnostic  sign  of  this 
affection  may  bo  found  in  the  fact  that  the  stomach  is  quiet  so  long  as 
the  patient  keeps  the  bead  upon  the  pillow,  but  the  disti*ess  occurs  at 
once  upon  rising  up.  In  some  ciises  this  condition  of  depression  even 
replaces  the  norma!  second  stage,  so  that  opium,  instead  of  inducing 
quiet  sleep^  will  provoke  alarming  depression  and  vomiting,  either  with 
or  without  drowsiness.  Thus,  cases  have  been  reported  in  which  one- 
tburth  of  a  grain,  or  a  somewhat  greater  quantity,  of  morphine,  hypo- 
dermicaily  injected,  has  boon  tbllowed  at  oace  by  syncope,  with  strug* 
gling  for  breath,  and  apparently  imminent  or  even  present  death.*  A 
rarer  idioaynci-asy  exists  in  those  persons  who  are  rendered  by  opium 
very  deliriouSj  it  may  bo  even  wildly  so.  In  certain  cases  of  opium- 
poisoning,  partial  or  complete  convulsions  have  oc-curred  amidst  the 
more  usual  phenomena.  (Cases,  Brit,  Med.  Journ.,  1876,  ii.  49G  ;  Pacific 
Med.  and  Surg.  Jourtt,,  July,  1876.)  Severe  itching  of  the  skin  is  a 
common  phenomenon  when  the  action  of  opium  is  going  off,  and 
there  are  persons  in  whom  sueb  violent  erythema  is  produced  even  by 


*  See  Rcf>Oft  of  the  Committco  on  the  Ifjpodisrmio  Method  of  Injoelion,  Metiieo-Chtrwr* 
ffictti  Tran»*tetionM,  vqL  1. ;  see  aljo  Medical  7^imtt  m*d  Gaztttt^  1S0S>  CMof  reported  bjr  Mr* 
Braine  and  hy  Mr«  Roberta. 
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therapeutic  doses  as  to  forbid  the  use  of  the  drug  (caso,  Wien*  Med, 
Pre^ey  xxiv.  568)» 

Opium  at  first  sight  appears  to  act  so  diflfoi-ently  upon  the  lower 
animals  trora  the  way  in  which  it  acts  upon  man,  that  it  seems  neces- 
sary to  discuss  the  formt^r  action  by  itself. 

In  1826,  CharvQt  {Pcrcira's  Materia  Medica^  vol.  ii.  p,  1035,  Phila- 
delphia, 1854)  found  that  opium  acts  upon  all  classes  of  animals,  in- 
ducing in  the  invertebrata  weakness  or  paralysis  of  the  contractile  tis- 
sue, with  gradual  sinking  and  death  :  in  iishes,  a  weakened  pai*alytic 
condition  of  the  muscular  system,  associated  with  convulsions ;  in  birds 
And  inammalS}  paralysis,  conyulsions,  and  stupor.  These  researches 
have  been  recently  much  extended,  but  in  consideiing  them  I  ehail 
confine  myself  to  the  vertebrata. 

When  one  or  two  grains  of  opium  aro  injected  under  the  skin  of  a 
frog  (KoUiker,  VirchowsArchiVy  Bd.  x.  p.  248  ;  J.  F*  U,  Albers,  Virchows 
Archiv,  Bd,  xxvi.  p,  229),  in  from  six  to  ten  minntes  a  condition  of 
excitability  is  induced,  so  that  the  least  touch  produces  violent  t43tan]C 
convulsions,  which,  a  little  latcr^  also  occur  without  obvious  cause. 
After  a  time,  those  convulsions  gradually  give  way  to  a  deepening 
paralysis.  The  breathing,  previously  di.-^turbed,  becomes  more  and 
more  shallow  and  imperfect,  and  finally  is  suspended.  Moqjhine  acts, 
apparently,  on  frogs  in  the  same  manner  as  opium :  at  least  Brs.  Rich- 
ard G^chcidlen  (Untersiwhimgen  aus  dem  Physidog,  Laboratorhim  in 
Wurzburg,  Bd.  iii.  p,  15)  and  \V,  Baxt  {Rekherfs  Archw  fur  Afiatornie, 
18^9,  p*  128)  have  found  that  in  largo  doses  it  induces  the  counter- 
part of  the  series  of  phenomena  just  described.  The  latter  observer 
noted,  however,  that  when  a  minute  dose  (15,25  milligmmmos)  was 
employed,  immediately  following  the  injection  came  a  brief  period  of 
disquietude;  one  minute  alltcrwai-ds  the  frog  returned  to  its  normal 
state,  in  from  six  to  ten  minutes  suffered  a  diminution  of  excitability, 
and  in  from  twelve  to  tit^een  minutes  fell  into  a  stupor  which  continued 
fVom  four  to  ton  houra.  Al\er  awakening,  the  reflex  excitability  seemed 
greater  than  normal.* 

According  to  KoUikcr,  the  opium-convulsions  take  place  after  the 
cord  haa  been  divided  below  the  medulla,  or  even  as  low  down  as  the 
third  vertebra.  In  a  single  experiment,  tetanus  did  not  occur  after 
division  of  the  cord  at  the  fifth  vertebra;  but  the  quietness  was  prob- 
ably simply  due  to  exhaustion,  as  the  frog  had  already  been  poisoned 
for  a  length  of  time  and  had  suffered  section  of  the  medulla  and  of  the 
cord  below  the  medulln.  These  facts  seem  to  prove  that  the  convul- 
sions are  reflex  and  of  spinal  origin.  That  the  reflex  centres  of  the 
cord  are  excited,  Gschoidlen  has  confirmed  by  direct  experiment,  and 


•  Dr.  S»  MeihuizcD  affirms  (toe,  ci>»)  that  tbU  inareaaed  reflex  activitj  la  otily  towtknls 
nieal  and  oot  townrdj  meohatiieiLl  irriLntion.  Tbia  is,  howoTOTi  oppo««d  by  sach  a  ma«8  of 
•rimentat  evitleaeo  that  I  thbk  it  must  be  uicorrect* 
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has  also  proved  that  id  the  latter  gtages,  when  the  motor  functions  are  j 
depreBsed,  the  paralysis  is  largely  of  spinal  origin,  the  reflex  activity i 

of  the  cord  being  greatly  lessened.     The  t'onviilsive  movements  which 
are  preseot  late  in  the  poisoning  would  appear,  however,  to  be  of 
peripheral   origin :   at  least,   in  Albers's  experimenta   (loe.  ciW)  thejrl 
occnrred  in  limbs  whose  nerves  had  been  previously  cut  so  as  to  server  1 
all  coDneoiion  with  the  nerve-centres.      Further,  both   Kolliker  andj 
Albers    assert   that  some   of  the   convnlsiona   are   epileptiform, — 1>^ 
of  cerebral   origin;   and   Dr.   S.  Meihuizen    {Arch.  /.   Physiolog.,  Tii,,i 
1873)  states  that  the  convnlsiona  occur  at  a  time  when  mechanical  j 
imtation  fails  to  induce  any  response.     If  these  experimental  result!  ] 
be  correct ^  opium  apparently  induces  in  the  frog  three  kinds  of  con- 
vulsions, of  which  those  of  reflex  origin  are  probably  the  chief 

Knlliker,  from  his  investigations,  concluded  that  opium  docs  not  act] 
upon  the  i>eripheral  nerves  of  frogs;   but  the  recent  very*  elaborato] 
und  apparently  accurate  experiments  of  R.  Gscheidlen  (  Untermchitn^tA\ 
aus  dem  Phi/sio!og\  l/ahoratorium  in  ?Furr6urf7,  aweiter  Tbeil,  18G9,  p.  1)1 
have  shown  that  morphine  in  small  doses  increases  the  excitability  of ' 
the  motor  nerves  and  afterwards  depresses  them ;  after  large  do8€9  the 
period  of  excitation  is  short,  that  of  depression  soon  coming  on;  and 
ailcr  enormous  doses  diminution  of  functional  activity  is  at  once  mani- 
fcstod.     Both  Gschcidlen  and  Kolliker  agree  that  neither  the  contmc- 
tile  power  of  the  muscles  nor  the  excitability  of  the  motor  nerves  le 
destroyed  by  opium  or  morphinCj  although  Albers  (Virchow*s  ArchivJ 
lid.  xxvi.)  asserts  that  both  are  extinguished.     Gscheidlen  calls  atten- 
tion to  this  disagreement,  and  states  that  he  has  veriflod  his  own  re«nllfl 
by  iVoquent  experimentation  with  enormous  doses  of  the  alkaloid. 

Experiments  upon  the  sensory  nerves  are  always  unsatisfactory,  but 
(iwcheidlon  {ioc.  cit.^  p*  17),  employing  the  method  of  Piiiger^  found 
thftt  morphine  locally  applied  intensifies  and  protracts  the  excitability 
*if  an  aflerent  nerve  in  cases  of  strychnic  poisoning,* 

Our  knowledge  of  the  action  of  morphine  upon  the  nervous  system 
(jf  the  frog  may  be  summed  up  as  follows :  I 

Morplnne  in  minute,  non4oxic  doses  causes  sleep,  followed  by  aug- 
uioiitation  of  reflex  activity;  in  large  toxic  doses  it  prodncos  violent 
cunvidbioDs,  followed  by  paralysis.  The  convulsions  are  chiefly  spinal, 
atnl  due  to  a  heightened  spinal  activity,  but  are  to  some  extent  prob- 
nlily,  also,  of  cerebral  origin,  and  later  in  the  attack  arise  from  a  direct 
aciti^m  of  the  alkaloid  upon  the  muscle  or  the  nerve-endings  therein ; 
the  paralj'sis  is  caused  by  a  depression  of  the  cord  and  a  diminution 
of  the  conducting  power  in  the  nerves.  ^ 

Dr.  S.  Weir  Mitchell  has  shown  (American  Journal  of  the  Medical 


•  Pcrbajis  it  is  ttppropriate  here  to  cftll  attcntiofi  to  a  puper  by  Dietl  und  Viotacbgaii 
(t^JlUg*^**  Arch.,  Bd.  ivL),  ia  wbkb  itii  Attempted  to  be  expcrimentallT  shown  thtt  morpbiot 
tnerititip  cafTelne  lesseni,  and  »1eobo)  first  lessens  uDd  then  iDcreasea  the  Ume  required  by  |b« 
ntrvoui  lystem  for  the  reoogniiion  of  a  peripheral  irritation* 
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Sckncf^,  Jan.  1B69,  and  Jan.  1870)  that  birds,  as  represented  bj  pigeons, 
chickens,  and  ducks,  are  very  insuscoptible  to  the  toxic  action  of  opium 
and  its  chief  derivative,  morphine.  It  appears  to  be  impossible  to 
kill  a  pigeon  by  opium  given  by  the  mouth,  and  of  morphine  tVom 
eight  to  fifteen  grains  are  required  to  produce  a  fatal  result ;  but  when 
^ivon  hypodermically  from  two  to  throe  grains  of  the  alkaloid  suffice. 
Those  result**  have  been  in  great  measure  confirm cd  by  Br.  B.  W,  Rich- 
ardson, and  are  no  doubt  aecurato.  The  symptoms  induced  have  been 
very  uniform;  they  are  unsteadiness,  labored  breathing,  increasing 
signs  of  dyspnoea,  unaltered  pupils,  and,  finally,  general  convulsions  and 
death.  Ko  true  hypnotic  effect  has  been  observed,  but  a  curious  and 
very  great  rise  of  temperature  just  before  death  was  noted  in  one  case. 
As  Flourons  affirms  that  a  single  grain  of  the  aqueous  extract  of 
opium  will  throw  a  sparrow  into  a  profound  stupor,  it  can  scarcely  be 
considered  as  proved  that  the  drug  acts  upon  all  birds  as  upon  those 
experimented  with  by  Dr.  Mitchell. 

Upon  dogs  morphine  acts  very  much  as  upon  man.*  In  very  many 
cases,  if  not  in  the  majority,  eight  to  ten  grains  of  the  alkaloid  injected 
into  a  dog  of  moderate  size  will  cause  deep  sleep,  amounting  to  coma, 
BO  that  the  animal  will  remain  in  any  position  in  which  he  may  be 
placed.  The  length  and  depth  of  this  sleep  are,  of  course,  proportion- 
ate to  the  dose :  when  at  all  profound,  it  is  accompanied  by  marked  in* 
sensibility  to  pinching  and  other  forms  of  external  irritation,  A  rcpcti- 
tion  of  irritation,  and  especially  a  sudden  loud  noise  or  shaking,  will, 
however,  arouse  the  aniraalj  precisely  as  in  man.  Indeed^  sometimes 
the  dog,  even  when  comatose,  seems  more  than  normally  senyitivo  to 
sudden  noise,  trembling  and  starting  in  an  almost  conviilnive  manner* 
After  awaking,  the  dog  shows  unmistakable  signs  of  nervous  and  psy- 
•chical  depression.  In  walking,  the  hind  legs  are  dragged,  as  though 
mi-paralyzed;  the  eyes  are  haggard;  the  naturally  brave  animal 
cowers  in-a  corner  or  seeks  to  hide  himself*  no  longer  recognizing  his 
master,  and  does  not  return  to  his  natural  condition  for  many  hours. 
After  smaller  doses  the  effects  are  proportionately  loss  intense.  It  has 
been  shown  by  Harley  that  in  some  dogs,  precisely  as  in  some  people, 
morphine  fails  to  exert  its  usual  hypnotic  action,  but  pTOduces  gi^eat 
depression,  as  evinced  by  faintness,  prolonged  nausea,  and  retching, 
interrupted  only  by  intervals  of  dreamy  delirious  somnolency. 

In  the  horse  (Harley,  he.  cit,),  two  or  even  three  grains  of  morphine 
hypodermically  injected  produce  sometimes  a  slight  drowsiness,  BOme- 
times  no  perceptible  effect.  Doses  of  from  four  to  six  grains  cause  great 
restlessness  and  accelerated  pulse.  The  mouth  is  moist,  the  temperature 
of  the  skin  and  its  secretion  increased;  the  animal  paws  continually, 


•  H»rl«y,  Th«  Old  Vt^^tuhU  Nenrot{ct,ji,  107,  London^  1869;  Claude  Beniurd,  Arehivft 
QtmirnUt,  iL  -437,  tth  lerioi,  1864;  J.  J.  Reete,  iiiiieri«<iii  jQmmal  of  lA«  Medical  Seienett, 
Jta.  IS7L 
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and  treads  about  in  hia  stall  with  an  almost  rhythmical  movement* 
After  twelve  gmin^i,  llarley  noticed  in  some  easea  very  great  excite- 
mentf  as  «hown  by  marked  increase  in  the  rapidity  of  the  heart's  action, 
by  muscular  rigidity  and  tremors,  and  by  the  animars  walking  rapidly  to 
and  fro^  slobbering  and  sweating  profnsely.  In  another  hoi-se,  after  an 
immediate  strong  erection  of  the  penis  and  copious  emission  of  semen, 
heavy  sleep  came  on,  interrupted  after  the  third  hour  by  the  U5ual 
symptoms  of  excitement.  Thirty-six  grains  of  the  acetate  of  morphine 
caused  in  a  powerful  hunter  deep  comatose  sleep,  commencing  in  fitleen 
minutes  and  lasting  for  three  hours,  when  it  was  replaced  by  intense 
restlessness  and  severe  delirium  ^  continuing  for  seven  hours.  Buring 
this  time  the  animal  was  perfectly  bl!nd» 

Barbiers  previous  experiments  upon  the  horse  (quoted  by  Professor 
Stille)  yielded  results  similar  to  those  of  Harley.  Ho  uscil  larger  dosee, 
and  found  that  four  drachms  of  the  aqueous  extract  of  opium  pro- 
duced violent  tremblings,  apparent  insensibility  to  external  irritants, 
convulsions  without  coma,  ami  death.  One  himdred  gniins  of  the 
acetate  of  morphine  killed  a  hoi-s^o  by  convulsions  in  three  hours. 

In  the  mouse,  according  to  tlie  experiments  of  Hurley,  the  first  effect 
of  an  injection  of  from  one-twentieth  to  one-twelfth  of  a  grain  of  mor- 
phine  is  a  tonic  cramp-like  contraction  of  the  muscles,  especially  of  the 
trunk,  of  such  character  that  periods  of  forced  rest  alternate  with  a 
slow,  laborious  creep,  which  seems  to  originate  not  in  the  limbs  but  in 
the  trunk  itself  There  is  in  this  state  no  tendency  to  somnolency,  but, 
on  the  contraiy,  an  abnormal  sensitiveness  to  loud  sounds,  which  cause 
the  mouse  to  resume  for  a  moment  active  running  movements.  The 
breathing  is  irregular,  the  pulse  accelerated,  and  finally  stupor  develops 
itself,  and  coma  deepens  into  death  by  dyspnoea  ;  or,  otherwise,  recoveiy, 
preceded  by  convulsive  movements  of  the  hinder  part  of  the  body,  is 
gradually  brought  about. 

In  reviewing  the  action  of  morphine  upon  the  lower  animals,  it 
becomes  very  evident  that  while  wo  are  not  in  a  position  to  explain 
a!l  the  symptoms,  yet  two  classes  of  phenomena  are  everj^whero  dis* 
cemible,— i.e.,  the  spinal  and  the  cerebral,— and  that  the  higher  in  the 
scale  of  life  any  given  animal  may  bo,  the  more  marked  are  the  brain- 
symptoms.  Tliese  corel>ral  phenomena  are  mostly  sleep  and  stupor; 
but,  as  is  well  knoivn,  in  some  human  individuals  morphine  acts  as  a 
dolirifacient ;  and  it  soems  very  probable  that  the  peculiar  restlessness 
of  the  horse  under  the  influence  of  the  alkaloid  is  due  to  delirimn,  and 
not  to  spinal  excitement. 

When  looked  at  in  this  manner,  it  seems  to  me  that  morphine  does 
not  act  BO  ditTerently  as  is  generally  believed  upon  the  lower  animals 
and  upon  man.  The  immensely  higher  cerebral  organization  of  the 
latter,  with  the  immensely  greater  sensitiveness  which  it  involves,  makes 
the  man  correspondingly  more  susceptible  to  the  cerebral  action  of  the 
drug:  hence  not  only  is  he  aifected  by  much  smaller  doses  of  the  alka« 


SOMNIFACIENTS. 


161 


loid  tban  are  the  lower  animals,  but  as  the  spinal  syniptoms  an?  trium- 
phjint  in  the  frog  because  its  spinal  rty^tem  is  vastly  more  dovelopcd 
than  its  cerebral,  so  in  man  the  eerobml  symptoms  mask  the  spinal 
because  in  him  the  brain  is  more  developed  than  the  cord.  The  two 
creatures — man  and  the  frog — occupy  the  two  extremes  of  the  series ; 
between  them  is  probably  to  be  found  every  g^radation^* 

The  action  of  opium  upon  dogs  and  rabbits  is  sufficiently  close  to 
that  upon  man  to  enable  us  to  reason  from  experiments  upon  the  former 
as  to  the  intluence  of  the  alkaloid  upon  the  circulation  and  respiration 
in  the  latter.  Indeed,  so  far  as  these  functions  are  concerned,  morphine 
appears  to  act  identically  in  both  instances. 

Action  on  the  Circulation. — In  man,  the  circulatory  phenomena  are  a 
slight  primary  evanescent  acceleration  of  the  pulse-nite  (see  Nothnagel, 
Handbuch  der  Arzneimittellchre^  Berlin,  1870,  p.  8),  succeeded  by  slowing 
and  increased  fulness  and  force  of  the  pulse,  which  is  followed  by  a 
return  to  the  normal  pulse,  or  a  great  increase  of  rapidity  and  loss  of 
strength,  during  the  third  stage.  K.  Gscheidlen  has  found  in  rabbits 
and  dogs  atler  the  injection  of  morphine,  first  an  increase  in  the  pulse- 
rate,  then  a  decrease,  and  finally  return  to  the  normal  pulse,  or  else 
locreaBed  rapidity.  Sphygmographic  studies  of  the  effects  of  small 
<lose8  of  morphine  have  been  made  with  various  results  by  several  olj* 
i!«rvers :  undoubtedly  in  some  individuals  therapeutic  amounts  of  the 
illlkaloid  depress  sensibly  the  circulation,  but,  in  agreement  %vith  liiogel 
ind  PriesendorflTer  (Deutsches  Archiv,  Bd.  xxv.  p.  48),  it  can  scarcely 
be  doubted  that  tlicrapeutic  doses  have  no  sensible  effect  upon  the 
circulation  in  the  ordinary  man. 

The  slow,  full  pulse  of  the  second  stage  of  opiam^poisoning  is  due 
to  an  action  of  the  drug  upon  the  inhibitory  cardiac  nerves,  as  may 
aluo  possibly  be  in  some  manner  the  increased  arterial  pressure;  for 
Gscheidlen  {loc.  cit.j  p.  45)  has  experimentally  demonstrated  that  alter 
section  of  the  vagi  morphine  is  powerless  to  lower  the  pulse,  and  also 
that  division  of  the  nerves  during  the  second  stage  of  morphine-poison- 
ing is  followed  by  an  extraordinary  rise  in  the  pulse-rate.  That  the 
peripheral  ends  of  the  vagi  are  stimulated  was  proved  by  the  fact  that 
cardiac  arrest  took  place  when  the  distal  ends  of  the  cut  nerve  wei^ 
more  feebly  irritated  than  would  suffice  to  affect  the  unpoisoned  animal; 
and  that  the  inhibitory  cerebral  centres  are  stimulated  was  demon- 
strated by  the  instantaneous  very  great  fall  of  the  pulse-rate,  amounting 
in  some  eases  to  one-half  in  less  than  half  a  minute,  which  ensued 
tipon  the  injection  of  a  large  dose  of  the  alkaloid  into  the  carotid, — 
1.^.,  into  the  brain  and  the  inhibitory  centres.  The  rapid  feeble  pulse 
of  the  third  stage  of  opium-poisoning  Gscheidlen  found  to  be  due,  at 

•  A  cttriuui  corrubor&iion  of  the  riewfl  expresaed  in  this  parngnipb  is  found  ia  the  fof- 
loirtng  Hmtenoc  taken  from  AJthnua  (Ditaoifet  o/  the  Nertotm  S^tttm^  New  York,  18T8,  p. 
13^) :  **  In  mfantj,  howevur^  and  ji.leir>  In  tho  lower  TWios  of  m»nk)aiij,  fts  ia  negroes  and  MiiUjSi 
Oooralaions  ar«  obierroi  after  iU  [{>piyui]  ingestion/' 
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least  in  a  measure,  to  paralyets  of  the  poriphoral  vagi ;  for  at  such  time 
Btirnuhition  of  the  peripheral  end  of  the  cut  nerve  was  powerless  to 
affoet  the  heart. 

The  experiments  of  Gscheidlen  also  indicate  that  morphine  exerts 
first  a  stimulatitifjf  then  a  d£pr€ssing  influence  upon  the  heart-musde  or 
ganglia,  eincej  after  isolation  of  the  viucus  by  section  of  the  cord,  ft^Tnpa- 
thetic,  and  pneumogastric,  life  being  sustained  hy  artificial  respiration, 
a  large  dose  of  morphine  induced  a  momentary  increase  in  the  number 
of  the  cardiac  contractions,  followed  by  a  murked  decrease  and  finally 
extinguishment  of  the  same.  This  conclusion  is  confirmed  by  the  experi- 
ments of  Drs.  Sydney  Ringer  and  II.  Sainshury  {Brit.  Med.  Joitrn.^  March, 
1883),  who  found  that  opium  fii'st  increased  the  power  of  the  cut-out 
heart  of  the  frog,  then  deprcMt^ed  it,  and  iiimlly  caused  diastolic  arretjt. 

The  question  of  the  action  of  morphine  upon  the  vaso-motor  system 
is  of  great  interest,  hut  cannot  at  present  be  fully  answered.  Gscheidlen 
believes  tliat  it  first  stimulate?*  and  then  depresses  it,  and  asserts  that 
after  the  injection  of  a  large  dose  the  arterioles  in  the  mcj^entery  can 
be  seen  to  contract,  and  later  (third  stage)  to  dilate.  The  objections  to 
this  sort  of  evidence  are  sufficiently  stated  elsewhere  in  this  book ;  and 
the  rise  of  the  arterial  pressure^  which  he  also  adduces  as  an  argument, 
may  bo  accounted  for  without  calling  upon  the  aid  of  the  vaso-motor 
nerves.  While,  therefore,  it  is  probable  that  morphine  does  exert  the 
influence  ho  claims  for  it,  the  question  must  bo  still  considered  as  sub 
judice :  that  the  vaao-niotor  Byslem  is  not  pamlyzed  even  in  extremis 
is  shown  by  Gscheidlen's  experiment  (he.  ctt,,  p,  52),  in  which  electrical 
stimulation  of  the  cord  at  such  time  induced  immediate  rise  of  the 
arterial  pressure.  The  action  of  morphine  upon  the  brain  is  certainly 
independent  of  any  action  on  the  vessels,* 

Action  on  the  Mespiration  ,—DQtLth  occurs  from  opium,  in  the  great 
majorit}'  of  cases,  by  faiUire  of  the  rcspinition  ;  and  that  such  failure  is 
due  to  a  direct  action  of  the  poison  upon  the  respiintory  centres  in  the 
medulla  is  proved  by  the  fact  that  morphine  affects  the  breathing  of 
dogs  and  rabbits  whose  pneumogaatrics  have  been  cut,  as  much  as  it 
does  those  whose  nerves  are  entire  (Gscheidlen,  loc,  cit,^  p.  64). 

The  action  of  opium  or  morphine  upon  the  elimination  of  carbonic 
acid  has  been  studied  by  Bocck  and  Bauer  (Zeitschr.f,  Biohg,,  x.  339) 
and  by  Messrs,  Chittenden  and  Cummins  {Laboratory  of  Physiological 
Chemistry^  Yale  University^  vol.  ii-).  Their  results  are  concordant  in 
showing  that  the  ctTect  of  the  alkaloid  upon  carbonic  acid  production 
is  in  direct  relation  to  its  influence  upon  the  muscular  system.  The 
elimination  is  increased  when  convulsions  occur,  but  decreased  when 
narcotic  quietude  is  produced. 

Action  on  the  Fupil. — ^Since  morphine  locally  applied  does  not  affect  the 


*  Contnlt  BinXp  Arvh,/.  £rp«r*  Parhoi.  nnd  Pharm.t  tL  310 ;  Vulpiikiki  L*^^m*  mr  VAppan 
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pupil,  it  follows  that  its  oonstitutional  action  upon  the  latter  is  thrnn£^h 
tiie  nerve-centree.  It  h  prohabk*,  hot  haw  not,  that  I  am  aware  of,  been 
experimentally  proved,  that  tlie  con  tract  ion  of  the  pnpil  is  due  to  a 
stimulation  of  the  oeulo-motor  nerve-centres,  and  that  the  dilatation 
of  the  pupil  as  death  approaches  is  due  to  a  paralyaie  of  the  eame. 
Indeed,  it  cannot  well  be  otherwise;  for  if  the  primary  contraction 
were  due  to  paralysis  of  the  syinpathetie,  the  secondary  wide  dilatation 
would  be  impossible ;  the  dilating  force — i.^.,  the  sympathetic — having 
been  withdrawn,  the  pupil  woubl  not  w^idely  expand  even  if  the  con- 
tracting force^ — i.e.,  the  oculo-motor — were  paralyzed. 

In  birds  (Br*  S.  Weir  Mitchell,  loc,  cit.)  the  pupil  is  not  affected  ;  in 
horses  it  is  widely  dilated  (Dr.  Harley,  loc.  cit.) ;  and  in  dogs  it  dilates 
before  contracting  (Dr.  Keese,  loc.  cit.^  apparently  confirmed  by  Exper- 
iinent  number  eight,  Harley,  loc,  nf.,  p.  109)^  or  fiometimes  remains 
unchanged  (Harley,  loc.  cit.^  p»  1 11).  At  present  these  anomalies  cannot 
be  explained. 

EUmituitiVC  Actwn  on  the  Kidnet/s  and  Intestifies. — The  exact  fate  of 
morphine  in  the  system  is  uncertain.  Various  chemists  have  failed  to 
tind  it  in  the  urine  of  persons  or  animals  poisoned  by  it,  but  it  seems 
to  me  ei^tablished  that  it  is  at  least  in  part  eliminated  with  that  secre- 
tion, as  it  has  been  detected  by  Dr.  Ililger  (Gscheidlen,  loc.  cit.,  p.  32), 
Bouchardat  (^Schmidfs  Jahrbuckcr^  Bd,  cxx,),  Lefort  {Joum,  de  Chimie, 
Bd.  xi/),  Kausmann  {Innug.  Dissert.^  Doppat,  1868),  and  Krattor  ( Vif' 
chore s  Jfthrfh^  1882).  Although  Professor  Wormley  {Micro- Chemistry^ 
p.  503)  states  that  the  tests  relied  upon  by  Bouchardat  are  not  decisive, 
it  \^  probable  that  the  eonelusions  reached  in  the  elaborate  reaearch  of 
W.  ?ilia.s,'^on  are  correct  (Inaug,  Dissert.^  Konigrtberg,  1882).  They  are, 
that  when  hirge  amounts  are  in, nested  morphine  appears  freely  in  the 
urine,  but  that  after  small  doses  it  cannot  be  found,  although  a  su In- 
stance is  present  giving  some  of  the  reactions  of  morphine,  from 
which  it  is  a  derivative.  The  theory  that  morphine  is  burnt  up  in  the 
blood  has  been  advocated  l\y  those  who  have  failed  to  find  it  in  the 
urine  (eee  E.  Lantl)^l>erg,  Pfihgers  Archiv,  1880,  p.  413;  also  Julius 
Donatb,  Ibid,,  188ti,  p.  528)  and  them  ia  reason  for  believing  that  it 
and  other  alkaloids  are  to  some  extent  destroj^ed  in  the  liver.  The 
amount  of  the  urinary  secretion  is  said  to  be  somet'mes  increased  by 
morphine;  but  generally  it  is  diminished.  Retention,  which  after 
a  full  dose  of  opium  is  not  nire,  depends  upon  the  blunting  of  the 
sensibility  of  the  bladder.  In  a  series  of  examinations  tS.  Fubini 
found  that  morphine,  codeine,  narcoine,  narcotinc,  and  thebaino  each 
increase  the  excretion  of  urea  in  man:  upon  the  lower  animals  their 
action  seemed  to  vary  greatly  (Iloffmanti  und  Sckwtdbe  Jahresber.^  1883, 
p.  219).  It  is  stated  that  in  abitual  opium-eaters  morphine  occurs  in 
the  urine  not  longer  than  seven  days  after  the  cessation  of  the  habit 
(Lond,  Med.  Record,  1877,  p.  92). 

Peristaltic  movements,  according  to  the  experiments  of  Professor 
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Kotbnagel  (Archiu  /  Path,  Anat^  Ixxxix,  2),  confirmed  by  J.  Ott 
(N,  F.  Med.  Journ.y  1883),  are  diminished  by  email  doses  of  morphine, 
but  Increased  by  toxic  doses.  The  first  effect  is  evidently  duo  to  stimu- 
lation of  the  inhibitory  nerrous  apparatus,  and  the  second  to  paralysis 
of  the  same:  it  is  probable  that  it  ia  the  centre  that  is  affected.  The 
experiment  which  ProfeHwor  Nothnagel  brings  forward  as  evincing  a 
peripheral  action  is  certainly  not  pertinent. 

Upon  the  digestive  tract  opium  exerts  a  very  marked  influence, 
checking  secretion  and  causing  constipation,  acting  in  these  respects 
more  efficiently  than  does  morphine .♦ 

TiiERAPKUTirs.^ — The  chief  indications  f\>r  the  use  of  opium  are 
considered  below,  mriatim.  Nearly  all  of  them  flow  evidently  from  the 
known  physiological  action  of  the  drug ;  others,  however,  although 
established  by  clinical  experience,  and  undeniable,  are  not  »o  plain  in 
their  philosophy, 

1.  To  relieve  pain.  As  an  analgesic,  opium  is  without  a  rival  in  the 
materia  medica,  excejJt  it  bo  the  aniesthetice.  It  is  used  to  alb}"  pain 
arising  from  any  cause  whatever,  except  acute  infiammation  of  the 
bruit  J,  and  is  preferred  to  the  antcsthotics  whenever  the  pain  has  any 
permanency.  In  painful  spasm  it  is  especially  useful,  as  it  seems  very 
frei|uently  to  quiet  the  motor  as  well  as  the  sensory  disturbance. 

2.  To  produce  sleep.  Sleeplessness  occuiTing  in  acute  di.scase^  and 
not  dependent  upon  cerebral  inflammation^  may  very  frequently  be  re- 
lieved by  opium.  While  it  is  often  necessary  to  use  the  drug  freely  iu 
such  affections  as  deUrium  tn^meur'ij  eare  should  he  exercised  not  to  over- 
whelm the  nerve-centres  by  enormous  doses.  In  habitual  sleeplessness 
groat  caution  muet  be  used  in  the  employment  of  opium,  not  so  much 
on  account  of  the  disturbance  of  digestion  which  it  is  liable  to  causae, 
ft.s  for  fear  of  producing  the  *^  opium  habit."  Chloral  is  perhaps  a  more 
generally  applicable  h>"]>notic  than  opium.  Be  this,  however,  as  it  may, 
I  have  found  the  combination  of  morphine  and  chloral  singularly  efli- 
cient  In  low  fevers,  adynamic  delirium  often  coexists  with  sleepless- 
ness, and  is  then  best  met  by  opium. 

3.  To  allay  irritation.  In  various  forms  of  nervous  erethism,  opium 
is  most  valuable;  but  when  the  affection  is  at  all  chronic,  the  dangei-s 
of  the  opium  habit  should  not  be  lost  sight  of  On  the  other  band,  in 
acute  cases,  as  in  the  excitement  which  so  fi^equently  attends  hcemoptysi$^ 
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♦  Tbe  exemifie  of  fancUon  i*»  no  doybt.  alwiiys  dcprndonfc  upon  or  oonnectcNl  with  auiri- 
tire  [QDventiinU  m  the  pokrt.  Without  quLvutioii,  nny  poison  which  prndaces  fanciional  excite* 
mont  ftffftota  the  nutrition  of  the  cxcitcil  p»irt.  But  this  altoration  of  natrition  mudt  rarely 
progreii  far  enough  to  be  re<5o^iiAbl>  by  the  iuicrn,«ico|>c,  Vnrious  pnthologitts  have  stadied 
the  oonditioB  of  the  spmivl  cord  atnJ  other  nervO'Centre*  »flor  poi§oning  by  difTerect  toxio 
o^ent«,  and  some  heltuve  that  even  nner  tho  u«e  of  morphine,  bromide  of  poimtsium,  and! 
Aimilar  snbstancej*  diAtinct  ohanges  in  the  gnnglioniu  nerve-cells  are  to  be  mftde  oat,  while 
others  hiivc  failed  to  detect  these  changes.  For  recent  papers  on  the  subject  consult  W.  V, 
Tsohiach  (  TiVcAoir'*  Arehiv,  1885,  Bd.  c.  147),  and  Dr.  F.  Krcywig  (  Virtkow**  ^rcAtr,  ISSS. 


Bd.  cii.  287J, 


SOMNIFACIENTS. 


165 


the  drug  should  be  used  freely.  In  many  cases  of  diseaBC,  opium  ia 
©erviceable  by  sustaining  the  system  ugaiiist  an  irritation  for  the  time 
being  IrreraediableT  by  blunting  the  senaibilitios.  In  this  way  it  is  use- 
ful iu  the  advanced  stages  of  smallpox^  and  in  various  sui'gieal  atfeetions, 
in  which  it  also  does  good  by  allaying  pain.  In  various  local  irritations 
opium  is  continually  employed,  as  in  colic  caused  by  undigested  food, 
&iid  in  bronchitis  to  quiet  cuugh. 

By  allaying  irritation  and  pain,  opium  aflbrds  relief  in  most  eases 
of  inflammation  ;  but  in  certain  varieties  of  the  affection  it  aeems  to  do 
much  more  than  this,  exerting,  in  some  way  at  present  difficult  to  ex- 
plain^ a  life-saving  influence.  In  peritonifis,  after  duo  depletion^  or  in 
eakses  not  requiring  depletion,  it  should  always  be  exhibited  in  largo 
<lo8es  at  regular  intervals^  in  such  a  way  as  to  keep  the  patient  in  a 
stat'O  of  decided  narcotism. 

In  severe  acute  vomiting^  opium  is  one  of  the  most  reliable  remedies. 
It  is  best  used  in  the  form  of  suppositories.  Akhough,  by  cheeking 
secretion  and  peristalsis,  opium  usually  causes  cunstipation,  yet  when 
4fhttruciion  of  the  bowels  is  produced  by  spasm  due  to  an  irritation  or 
inflammation,  by  relieving  the  latter  the  drug  will  sometimes  act  as  a 
most  eilicient  laxative. 

4.  To  check  excessive  secretion.  For  this  pur|Xj8e  opium  is  very  largely 
employed  in  diarrhoem^  and  is  very  efficient  either  alone  or  in  combi- 
nation with  various  remedies.  In  enteritis  and  in  dysentery^  although 
no  less  frequently  u.sed  than  in  diarrhoea,  it  is  of  service  rather  as  an 
antiphlogistic  and  analgesic  than  by  chocking  secretion.  In  diabetes 
insipidwiy  the  combination  of  it  and  gallic  aeid  is,  I  think,  the  most 
generally  successful  remedy. 

In  true  saccharine  diabetes,  opium  is  of  very  great  value  in  many 
CiiseS}  often  ameliorating  the  symptoms,  and,  in  conjunction  with  re- 
stricted diet,  sometimes  even  effecting  a  cure.  Of  course,  however, 
like  all  other  known  remedies  in  this  disciwe,  it  moat  fi-equently  acts 
simply  as  a  palliativ^e.  According  to  I>r,  Favey  (Med,  Times  and  Gaz.^ 
June,  1869),  it  affects  the  quantity  of  the  urine  before  diminishing  the 
sugar  iu  it. 

In  severe  tnercuriaX  ptyalism^  opium  often  seems  to  check  the  dis- 
eharge,  but  certainly  is  not  nearly  so  powerful  in  this  regard  as  atropine. 

6.  7\>  support  thesy^%tem.  Opium  appears  in  low  fevers,  and  in  vari- 
ous protracted  adynamic  illnesses,  to  alfonl  actual  support  to  the  system 
in  some  way  not  aa  yet  made  out.  This  is  especially  the  case  when, 
from  any  reason,  suflicient  food  to  keep  up  life  cannot  be  taken  or 
retained.  Ojiium  is  a  valuable  remedy  ibr  the  purpose  of  pi*otracting 
and  rendering  mom  comfortable  life  in  the  aged.  When  the  bodily 
powers  are  failing,  and  various  functional  disorders  are  from  time  to 
time  occurring,  it  is  often  possible  to  check,  by  the  use  of  opium,  attacks 
which,  if  allowed  to  obtain  headway,  would  extinguish  the  flickering 
L'fe-     Further,  in  many  cases  of  feeble,  very  old  and  suffering  people 
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the  habitual  use  of  opium  under  careful  reiitrietion  by  the  physician  is 
not  only  jusliliable,  but  neeestiary  if  lifb  it*  to  be  muintainod  as  long  as 
possible.  In  such  pers^ous  the  danger  of  forming  an  opium  habit  which 
shall  do  injuiy  is  a  minimum. 

6.  As  a  ^udunfic.     Dr.  A.  Loomis  {N.  Y,  Med,  Rt^cord,  1873)  pi-ai^esi 
very  highly  the  use  of  hypodermic  injeetions  of  morphine  in   ^/tniffij 
uraemia.     He  states  that  the  drug  must  be  given  in  sutlicient  quantity | 
to  control  the  convul»ion8,  which  it  does  most  happily^  at  the  same*] 
time   producing   profuse   diuresis.     l)r,   Momson    Fiset  (iV.    Y,  Med,  ' 
Hecordj  July,  1874)  and  I>r*  Duin  (American  Med,  JounL,  July,  1874) 
confirm    this.     In  some  instances  the  remedy  has  seemed  to  act  %'ery 
happily T  but  in  one  or  two  cases  at  the  Philadelphia  Hospital  its  exhi- 
bition was  shortly  followed  by  death,  and  I  think  the  practice  is 
dangerous  one.     My  own  belief  is  that  whenever  the  kidneys*  are  seri' 
ouely  diseased  the  phytticiau  should  be  exceedingly  careful  in  the  a<lmin- 
istration  of  opiates,  because  the  chief  channel  thnjugh  which  these  are 
eliminated  is  choked  up.     In  the  form  of  Dover's  powder,  opium  is  very 
largely  used  when  it  is  desired  to  produce  sweating,  as  in  the  early  stages 
of  a  ^'  general  cold/'  or  in  other  forms  of  muj<cuhir  rheumatUm,    With  its 
use  should  generally  ho  conjoined  such  measures  as  "soaking  the  feet,'' 
covering  warm  in  bed,  and  the  free  drinking  of  hot  lemonade  or  hot 
teas, 

ToxiCDLOOY. — Sufficient  has  already  been  said  concerning  the  course  ' 
and  symptoms  of  poisoning  by  opium  in  ordinary  casea.*  Sometimes 
in  adults  trismus  and  other  convulsive  manifestations  are  added  to,  or  . 
in  a  measure  replace,  the  usual  phenomena,  and  in  children  the  drug 
appears  at  times  to  overpower  the  nerve-centres  at  once»  so  that  th© 
Hecond  stage  is  very  much  shortened  or  aborted,  and  s^Tuptoms  of  col- 
lapse, with  unconsciousness,  are  devtOojied  very  rapidly.  The  iKisitive 
diagnosis  of  opium-poisoning  from  the  symptoms  alone  is  often  impos* 
sihle-t  In  some  cases  of  congestion  of  the  brain,  or  of  apoplexy,  or 
of  uraemia,  the  phenomena  are  identical  with  those  sometimes  seen  in 
opium- poisoning.  I  have  thought  that  iutHptality  of  the  pupils  is  proof 
that  a  ease  is  not  one  of  narcotism ;  but  Proiessor  Taylor  has  recorded 
an  instance  of  opium -poisoning  in  which  it  occiuTed  {Medical  Jurispru-^ 
dence,  7th  Am.  ed.,  1873,  p.  205). 

The  judications  in  the  treatment  of  poisoning  by  opium  are:  first,] 
to  evacuate  the  stomach ;   second,  to  maintain  respiration  j   third,  ta| 
keep  up  the  circulation  when  failing.     The  tirst  indication  may  he  met 
in  two  different  ways:  by  an  emetic,  and  by  the  stomach-pump  or  tube 
used  as  a  siphon.     There  is  often  in  narcotic  poisoning  great  difliculty 
in  getting  an  emetic  to  act,  owing  to  the  obtunding  of  the  sensibility 


*  For  dltotiBsion  of  effect  on  nnntlmg  mod  faettLs  when  morptime  ii  g'lren  to  the  motber, 
1  Amer.  Janrn*  Ob^t.,  1877, 
f  See  FkUad^lpUa  M«d,  Timtw,  iiu  d9^ ;  ftUo  Dr.  Wilkt,  M^d.  Timm  nnd  Oa»^  186^. 
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be  nervous  eystem  by  the  drug.  For  this  and  othtir  reasons,  so 
pulpah]e  as  not  to  need  mention mg,  a  prompt  Rtimulant  emetic  should 
be  uftcd.  Antimony,  on  account  of  its  depressing  influence,  should  al- 
ways be  avoided.  Mustard  flour  m  almost  always  to  be  had  at  once, 
and  is  very  efficient.  A  heaped  tablespoonful  stirred  up  in  a  tumbler- 
ful of  warm  water  should  be  exhibited  aa  soon  as  possible,  andj  if  it 
fails  to  act  in  fifteen  minutes,  should  be  repeated;  then  a  powder  of 
thirty  grains  each  of  sulpluite  of  zinc  and  ipecacuanha  may  be  given, 
to  be  Pt^peated  once  or  twice,  at  intervals  of  fifteen  or  twenty  minutes. 
Largo  draughts  of  warm  water  should  bo  administered  in  the  inter- 
vals, and  also  between  the  acts  of  vomiting,  so  as  thoroughly  to  wash 
out  the  stomach.  The  stomaeh-pump*  is  of  no  value  when  the  solid 
drug  has  been  ingested,  but,  if  at  hand,  is  preferable  to  emetics  w^hen  a 
fluid  prepai'ation  has  been  taken,  because  of  the  promptness  of  its 
results. 

To  maintain  respiration  is  the  ultimate  object  of  all  the  measures 
rhich  are  commonly  undertaken  for  the  purpose  of  arousing  the  system 
opium -poisoning.  Unconsciousness  in  itself  is  of  no  moment,  but  as 
it  deepens  the  sensibility  of  the  respiratory  centres  grows  less,  and  con- 
sequently the  involuntary  breathiDg  is  less  rapidly  or  less  perfectly  per- 
formed. 3Iore  than  this,  when  at  all  awake,  a  patient  snfTering  from 
opium-poisoning  can  be  made  to  supplement  the  almost  suspended  auto- 
matic breathing  by  voluntary  respiration  ;  and  every  eft  or  t  to  induce  him 
to  do  this  should  be  used*  It  is  often  surprising  how  an  apparently  un- 
[>n8cious  man  can  bo  made  to  breathe  by  a  command  shouted  in  his  ear, 
'  To  keep  a  patient  awake,  walking,  flagellations  with  small,  fine  twigs, 
shaking,  shouting,  and  various  other  methods  ivhich  may  suggest  them- 
selves, should  bo  practised.  Care  should  always  be  exercised  not  to 
these  useful  measures  unnecessarily  far,  and  perhaps  add  physi- 
il  exhaustion  to  the  natural  prostration  of  the  third  stage.  I  desire 
also  to  call  especial  attention  to  strong  fiiradic  currents  as  a  means  of 
causing  pain,  and  therefore  of  rousing  the  patient,  without  leaving  the 
bruises  and  soreness  which  often  result  from  the  severe  iagellations 
F>raetised. 

The  cold  douche  affords  an  excellent  method  of  rousing  the  patient 
and  at  the  same  time  of  especially  stimulating  respiration.  The  sim- 
plest method  of  application  is  to  support  the  head  and  shoulders  of  a 
patient  stripped  to  the  waist  over  a  common  wash-tub,  and  to  dash  the 


*  Th«  $ipion  *tomt>ck-pump  may  be  extcmporiied  by  any  odo.  It  ooaiLitB  f imply  of  an 
todSm-mbber  tube  threo  and  a  half  to  four  and  a  half  fe«t  in  leng'tb,  of  proper  CAlibrflp  whicb 
ii  f>Mfi«d  into  the  ftomach.  The  external  end  being  derated^  water  ia  poured  into  it  utitil 
tbo  fltotnach  ts  full ;  then,  without  the  tube  being  allow od  to  empty  itself,  the  external  end  b 
dropped,  when,  uf  eoursSi  the  flow  of  water  ia  ruversod. 

t  Varioui  drugs  hare  been  etated  to  be  antAgonifltic  to  opium  and  oasaa  of  recovery  re- 
ported: Vkhatuum  ViRiDEr  CmcinHnti  Lantit  and  Vtinirt  1879,  iii.  458;  5l»  LouU  Mtd.  and 
Sitrg,  Joiirn,,  1879^  ixivii.  601  j  Aooxite,  Seto  Y^ork  Med,  HtcQfd,  1880,  viiu 
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water  over  the  chest  and  head.    The  effect  is  much  greater  if  ic©-cold 

water  and  water  a  little  hotter  than  the  hand  will  bear  (115°  F*)  be 
used  in  quick  succcsBion.  In  the  way  of  drugs,  there  are  only  three 
Bubstances  worthy  of  mention.  Very  strong  infusions  of  coffee  or  of 
green  tea  have  been  long  used  in  opium-paii?oning,  and  recent  eciontific 
Btudies  (Biit.  Mt<L  Journ.y  1874,  ii.  01*8,  69H)  have  shown  that  in  animals 
doses  of  morpliine  otherwise  lethal  may  be  successfully  combated  by 
theine  or  caffeine  ;  atropine,  as  a  respiratory  stimulant,  is  of  the  greatest 
Talue  ID  opium-poisoniug  when  there  is  evident  faihire  of  respiration 
(for  diflcusBion  of  its  use,  see  the  article  on  Atropine)  ;  and  alcohol  is  to 
be  employed  in  the  stage  of  depreKsiou  to  sustain  the  arterial  system.f 
If  the  bodily  temperature  falls,  it  must  be  maintained  by  the  free  use  of 
external  heat.  It  is  interesting  here  to  note  that  Drs,  Lauder  Brunton 
and  Cash  found  that  the  fall  which  occurs  both  in  the  bird  and  in  the 
mammal  is  not  prevented  by  placing  the  animal  in  a  tempei-ature  juat 
below  that  of  the  body. 

Whenever  life  is  in  evident  danger  from  the  insufficiency  of  natural 
respirationj  the  use  of  artiticial  respiration  should  not  be  postponed,  but 
should  bo  practised  to  supplement  nature,  and  should  bo  maintained 
BO  long  as  there  is  any  hope.  Life  has  undoubtedl}^  been  saved  io  this 
way,  A  case  is  reported  {N,  Y.  Med.  Journ.f  June,  1880)  in  which  a 
baby  who  had  taken  one- third  grain  of  morphine  was  rescued  by  arti- 
ficial respiration  kept  up,  off  and  on^  for  twentydbur  hours.  In  some 
eases  excess  of  bronchial  mucus  seems  to  be  of  serious  import.  Under 
8uch  circumstances  good  might  be  achie%'ed  by  placing  the  patient  in 
an  inverted  position  (Brit,  Med,  Journ,^  1871,  ii.  374). 

Opium-poisoning  usually  has  no  sequolte ;  but  a  case  in  which  amau- 
rosis was  produced  is  reported  in  Schmidts  Jahrbiicher^  Bd.  dvii.  p.  74, 
and  gli/cosuria  is  said  to  have  followed  the  poisoning  (La  France  Mid.^ 
1883,  ii,). 

In  regard  to  the  amount  of  opium  which  will  cause  death,  the 
smallest  fatal  dose  on  record  U  one-sixth  of  a  grain  of  morphine  in 
the  adult  (Dr.  Buskirk,  Washington  Fost^  Jan.  30,  1878).*  According 
to  Dr.  A.  Calkins  (Quart,  Joiirn.  Psycholog,  Med.,  1868,  ii.  739),  four 
grainsf  of  crude  opium  placed  in  the  ear  have  caused  death ;  also  four 
grains  by  the  mouth  in  more  than  one  case.  According  to  the  author- 
ity just  quoted^  out  of  twenty-nine  reported  cases  in  which  a  fluid- 
ounce  of  bmdannm  was  taken,  nine  died.  The  maximum  doses  from 
which  recovery  has  occurred  without  omesis  are  fitty-five  grains  of  the 
solid  opium  and  six  ounces  of  laudanum.  In  a  babe  a  day  old,  one 
minim  of  laudanum  (E.  Smith,  Lancety  1854),  and  la  one  aged  nine 


^  A  number  of  cases  nra  now  on  record  in  whioh  death  fins  bi^oo  prodaeed  in  the  idatt  Vj 
the  faypodormie  use  of  from  one-sixth  to  one-h&lf  gntin  of  aiorphiae.  Cunsati  Med^-Ckirn 
Tmn»^  roKi;  Ckicn^  Med,  Examiner^  May,  1878;  Quart*  jQunt*  /VyeM^^r-  Mtd^  WS, 

f  Taken  froto  Journal  <!«  Ckimigf  1851.     Asiaredlj  there  ii  a  miatuke  io  this  t 
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months,  a  few  drops  of  paregoric  (Wood,  Bost.  Med.  Surg,  Journ,,  1858), 
have  proved  fataL  Death  of  an  adult  fumale  has  been  attributed,  with 
doubtful  accuracy,  to  thirty  tjjnuns  of  Dover's  powder,  given  in  divided 
closes  {Chicago  Med.  Journ,  and  Exam.y  July,  1882),  and  »tili  more 
liypothetically  to  a  quarter  of  a  grain  of  morphine  {Boston  Mtd.  Surg, 
Journ. ^  Jan,  3,  1885).  Recovery  is  asserted  to  have  oecurred  a  titer  the 
ingestion  of  eighteen  grains  of  morphine  without  vomiting  (Dr.  Wm. 
€.  Chaffee,  Med.  Surg,  Hep.,  1882,  xlvii.  697). 

For  fall  detaik  as  to  the  results  of  the  habitual  use  of  opium  or  its 
alkaloid,  the  reader  is  referred  to  tire  treatise  of  Dr.  Albreeht  Erlen- 
meyer  {Die  Murphiurnsucht).  No  contidence  can  be  placed  in  the  state- 
ments of  the  opium-eater,  and  it  is  est^entiul  for  cure  that  such  person 
be  in  a  hospital  or  be  c*onlined  to  au  apartnii^iit  under  the  caro  of  an 
abaolutely  reliable  nurwe,  so  that  the  ordei*^  of  the  physician  can  be 
strictly  enforced.  The  basis  of  the  treatment  must  cunsist  in  the 
withdrawal  of  the  narcotic,  and  there  are  three  distinct  ways  in  which 
this  can  bo  effected.  First,  the  opium  may  bo  suddenly  taken  away; 
secondly,  it  may  be  taken  away  rapidly,  but  not  suddenly;  thirdly,  it 
tntLv  be  withdrawn  very  gradually.  The  first  of  these  methods  is  un- 
doubtedly in  most  cases  efficient,  but  is  often  attended  with  grave 
danger  of  collapse,  and  has  no  distinct  advantages  over  the  plan  of 
rapid  withdrawal.  The  time  required  for  the  very  gradual  withdrawal 
of  the  remedy  is  too  great  for  practical  purposes,  and  the  sufferings  of 
the  patient  are  too  long  drawn  out.  Unless  the  daily  dose  has  been 
ttraordinary  or  the  patient  is  in  a  very  feeble  condition,  it  is  entirely 
ife  to  withdraw  the  narcotic  entirely  in  from  seven  to  twelve  days* 
An  excellent  plan  is  to  direct  that  a  solution  of  morphine  or  opium  be 
prepared,  and  whenever  a  dose  is  taken  out  an  equivalent  anujunt  of 
water  be  added.  The  chief  symptoms  that  follow  the  rapid  withdrawal 
are  excessive  malaise,  insomnia,  complete  loss  of  appetite,  vomiting, 
diarrhoea,  and  great  feebleness.  I  have  never  yet  seen  a  ease  in  which 
these  symptoms  were  so  uncontrollable  as  really  to  cause  alarm  for  the 
safety  of  the  patient.  Much  may  be  done  by  proper  feeding.  The  food 
should  consist  of  highly  nutntiotia,  stimulating,  and  easily-<iigested 
articles,  and  in  severe  cases  should  be  liqtiid,  such  as  milk,  rich  soups, 
©to.  When  the  circulation  fails,  alcohol  may  be  used,  and  much  relief 
may  be  afforded  by  mas.sage,  and  oiten  hy  simple  rubbing  of  the  patient. 
General  electrical  stimulation  and  faradization  of  the  muscles  is  often 
useful,  not  only  by  its  effect  upon  the  circulation,  but  also  by  distracting 
the  attention  of  the  patient  from  his  sufferings.  The  use  of  the  alkaloid 
coc'ainc  as  a  stimulant  has  been  recommended.  I  have  seen  apparently 
very  good  results  fmm  the  free  internal  administration  of  the  fluid  ex- 
tract of  coca,  but  I  do  not  think  that  the  use  of  hy]>odormic  irtjec- 
tionfl  of  cocaine  is  justitiable,  as  the  danger  of  setting  up  the  cocaine 
habit  is  too  great.  If  gastro-intestinal  irritation  exists,  bismuth  may 
bo  admlniatored  freely.    The  diarrhoea  is  usually  controllable  by  mild 
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astringentaj  especiully  if  combined  with  sulphuric  acid.  If  tho  bodily 
temperature  IuHb  at  all,  it  must  be  mnintained  by  external  wamith-  The 
bromide  of  potussiimi,  valerianate  of  ammonium,  Hoffmao'*  anodyne, 
and  other  Bimilar  feeble  nerve-eedatives  may  be  employed  and  give 
fiiomo  comfort.  Moral  support  and  stimulation  ai-e  essentia^  and  any 
dovieo  which  aids  in  passing  the  time  of  sutfering  is  most  beneticiaK 

Administration.— When  it  is  desired  to  produce  very  doeided 
narcotism  by  the  use  of  repeated  doses  of  opium,  the  drug  should 
always  be  gioen  in  liquid  form^  since  opium  pills  sometimes  become 
very  hard  and  undergo  solution  so  slowly  that  they  may  accumulate 
in  the  iihmeutary  canaL  On  the  other  hand,  in  diarrhceas^  or  in  sick- 
ness of  the  stomach,  old  opium  pill^  are  thought  by  some  to  act  better 
than  do  more  soluble  forms  of  the  drug. 

Many  pei*sons  cannot  tiike  opium  on  account  of  the  very  ^eat 
secondary  nausea  and  depression  which  it  pi'oduces.  It  has  been  sup- 
posed that  thcise  disagreeable  after-effects  a!*e  due  to  the  narcotine  in 
opium ;  but  this  can  hardly  be,  seeing  that  they  often  follow  the  use  of 
the  pure  alkaloid,  morphine.  The  deodorized  tinciure  of  opium  agrees 
with  some  individuals  bettor  than  any  other  preparation  of  the  drugj 
and,  as  tirst  pointed  out  by  Dr.  Da  Costa,  by  giving  a  ditichm  of  the 
bromide  of  potassium  with  twenty-five  di^ps  of  it,  the  after-effects  of 
the  narcotic  are  often  entirely  avoided.  In  many  neuralgic  women  the 
knowledge  of  this  fact  is  an  inestimable  boon  ;  in  othcra  the  unpleasant 
symptoms  are  not  averted  by  the  bmmide. 

Chiidren  always  bear  opium  very  badly,  an<l  to  them  only  the 
weaker  liquid  preparations  should  be  given.  Dover's  powder  should 
especial iy  be  avoided.  It  is  probable  that  in  its  manutacture  on  the 
largo  scale  tiie  ingredients  are  sometimes  not  thoroughly  mixed:  at 
least  I  have  seen  ca^^tes  in  which  the  symptoms  caused  by  it  were  seem- 
ingly so  out  of  pntportion  to  the  dose  as  to  suggest  that  more  than  the 
officinal  amount  of  opium  was  present 

In  acute  vomititiff  from  any  cause,  in  dysentery^  in  strangury  and 
other  irritalions  of  the  unno-getiital  organs,  great  advantage  is  often 
to  be  gained  from  the  use  of  opium  by  the  rectum.  Suppositories 
made  out  of  the  extract  (gr.  as  to  i),  or  enemata  of  laudanum  (gtt.  xxx 
to  xl),  may  be  used  in  these  cases.  The  latter  should  be  made  by  add- 
ing the  narcotic  to  a  tablespoonful  of  stareh-water. 

The  dose  of  opium  f^>r  an  adult  is  from  one  to  two  grains;  for  a 
child  a  year  old,  one-twenty- fourth  of  a  grain.  The  U.S.  Pharmaco- 
po?ia  directs  that  opium  in  its  normal  moist  condition  should  contain 
not  less  than  nine  per  cent,  of  morphine,  and  that  dried  powdered  opium 
(Opii  Pulvis,  U.S.),  out  of  which  the  preparations  are  made,  should  con- 
tain fmra  twelve  to  sixteen  per  cent,  of  the  alkaloid. 

The  solid  otficinal  preparations  of  opium  are — the  dcnarcotised 
opium  (Opium  Benarcotisatum^  U.S.),  opium  deprived  by  the  action  of 
ether  of  its  narcotine,  dose,  one  to  two  grains ;  pills  of  opium  (^Pilulm 
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Opii^  XJ.S.),  containing  one  grain  each ;    watery   extract  {Extractum 
Opiiy  U.S.),  twice  the  strength  of  opium. 

Paregoric  (  Tinetara  Opii  Camphorata^  U.S.)  has  in  every  fluidounee 
two  grains  of  opium,  besides  benzole  acid^  oil  of  anisu,  and  camphor, 
and^  in  consequence  of  the  liLst  ingredient^  is  more  constipating  than 
the  other  preparations  of  o])ium,  and  henue  is  preferred  in  diarrhoea- 
mixtures.  It  is  also  much  used  in  cough -mixtures.  Dose,  l^i  to  fji. 
The  other  liquid  pi^eparationis  all  n^w  represent  ten  per  cont.  of  pow- 
^dered  opium  by  weight,  and  may  be  given  in  doses  of  ten  to  fifteen 
Qiinims,  The  dtodorizGd  tincture  (Tinctura  Opii  Dtodorata,  U.S.)  con- 
tains no  nareotina,  and  none  of  the  odorous  priueiple  of  opium.  It 
therefore  is  less  apt  to  cause  nausea  than  are  the  other  preparations. 
Its  »irop  almost  equals  the  minim  in  size,  The  other  preparations  ai*6— 
Tifictura  Opiij  U.S.,  or  Laudanum  (one  hundred  drops  to  the  tiuidruehn)); 
Tinctura  Opii  Acetata,  U.S.,  or  Acctated  Tincture  (formerly  gr.  xlviii  to 
5i);  Vinum  Opii,  U.S.,  or  St/denham's  Laudanum  (foruiorly  5i  to  fji) ; 
icetum  Opiij  U.S.,  or  Black  Drop  (formerly  gr.  Ixxv  to  f  3i)* 

MORPHIKA,*  U.S. 
This  alkaloid  occurs  in  minute,  color  leas,  shining  cr3''stals,  according 
to  Guy  melting  at  330^  F.  and  subliming  at  3411^  F. ;  insoluble  in  cold 
and  nearly  so  in  boiling  water;  only  slightly  soluble  in  cold  alcohol 
and  ether;  freely  soluble  in  boihng  alcohol  and  in  the  fixed  and  vola- 
tile oils. 

The  following  are  some  of  th©  most  eensitivo  and  characteristic 
^tests.  In  a  solution  of  the  alkaloid  in  concentrated  sulphuric  acid^ 
rhich  has  been  allowed  to  stand  from  ten  to  twelve  horn's,  or  has  been 
heated  for  half  an  hour  to  100^  C\  or  momentarily  to  150**  C.  and 
Pillowed  to  cool,  the  faint-reddish  violet  changes  at  the  point  of  con- 
net  to  a  deep-blue  violet  upon  the  addiiiou  of  dilute  nitric  acid  or  of 
cr\'stal  of  saltpetre.  3Iorf>hJne  with  concentrated  sulphuric  acid 
makes  a  colorless  soluliouj  which  on  strong  heating  becomes  red,  violet, 
dirty  green.  With  eoncentratctl  nitric  acid  it  makes  a  red  color,  and 
finally  a  yellowish  solution.  With  the  neutral  chloride  of  iron  mor- 
phine strikes  a  blue  color,  perceptible  only  when  the  test  contains  one 
part  of  the  alkaloid  in  six  hundred.  Less  characteristic,  but  much 
more  sensitive,  is  the  iodine  test,  witli  which,  according  to  Husemaun, 
one-ten-thousandth  part  of  morphine  can  be  recognized.  Iodic  acid, 
in  the  form  of  a  mixture  of  iodate  of  potassium  and  sulphuric  acid,  is 
to  be  added  to  the  suspectcfl  solution.  If  mor]>hine  be  present,  iodine 
will  be  set  tree,  and  can  be  rccogniz^ed  by  the  starch  te^t. 

The  Acetate  (Morphina;  Ac€ias\  Sulphate  {Morphina^  Sulphas),  and 
Hydmchlorate  or  Muriate  of  Morphine  (Morphinw  Ni/droehhras)  are 
all  oflScinaL    The  first  ia  a  white  powder;  the  last  two  occur  snow- 
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*  For  fpeotram  mml^fifl  of  marphinc,  s«o  New  York  Medieui  JoHmat,  1874. 
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white  in  feathery  crystals,     Thoy  are  all  soluble  in  water,  and  are  of  a 

bitter  taste. 

Theiiapedtics. — The  salts  of  morphine  differ  in  their  therapeutic 
value  froDi  opium  chieHy  in  that  they  act  with  less  power  a»  sudorifies 
and  in  checking:  secret  ion  in  the  bowels,  and  consequently  are  less  eon- 
Btipating.  The  snmllness  of  their  dose  and  their  perfect  solubility  fit 
tbem  for  hypaderoiic  nso.  Almost  the  only  purpose  for  which  they  are 
used  in  this  way  is  to  relieve  pain.  The  ad%'rtntii^es  of  the  method  are 
the  quick ne«8  of  the  results  and  the  increased  power  of  relieving  suffer* 
ing  which  the  remedy  seems  to  acciuire.  In  cases  of  sever©  pain^  hypo- 
dennics  are  invnhiablc ;  but  it  mu«t  be  boruo  in  mind  that  sometimeis 
they  cnuso  most  unpleasant  symptoms.  I  have  seen  very  alarming 
results  from  the  injection  of  one-sixth  of  a  ^rain,  and  half  a  grain  has 
produeod  death.  In  females,  unless  very  robust,  the  maximum  dose 
should  be  ouc-cii^hth  of  a  grain;  in  men,  one-sixth  to  one-quarter.  The 
dose  of  a  salt  of  morphine  corresponding  to  a  grain  of  opium  is  one- 
quarter  of  a  grain.  The  dose  of  the  formerly  officinal  solution  (Liquor 
Morphifta^  jSulphatis,  U.8.  1870, — ^gr.  i  to  fji)  is  one  to  three  drachms, 
MafjefKfws  Sohition  of  Morphine  contains  sixteen  grains  to  the  flnid- 
oonco :  it  is  not  otticinal,  and  should  not  be  kept  in  the  apothecaries' 
shops,  The  Suppositories  {Suppositoria  Morphince^  U.S.)  contain  each 
half  a  grain  of  morphine, 

NARCBINA. 

This  alkaloid,  which  is  not  officinal,  was  discovered  by  Pelletier  in 
1832.  "  It  cryatallizea  out  of  its  %vatery,  alcoholic,  and  dilute  acid  solu- 
tions in  long,  white,  four-sided,  rhombic  prisms,  or  in  bunched  masses  of 
line  aeicular  cr^^stals,  odorless,  and  of  a  taste  at  first  bitterish,  but  later 
styptic."  (Pelletier,  llesse,  Winckler — Husemaon,  Die  Pflamensfoffe,) 
According  to  Pelletier,  it  is  soluble  in  375  parts  of  water  at  l.^"^  C. ; 
accoi'ding  to  Hesse,  in  1285  parts  at  12°  C, ;  while  Dr.  S,  Weir  Mitchell 
found  that  a  specimen  prepared  by  Merck  dissolved  in  1000  parts,  one 
prepared  by  Powers  <&  Weightman  in  4000  parts,  one  of  unknown 
European  manufacture  in  2100  parts,  of  distilled  water  at  i\(P  F.  Its 
saturated  solution  in  boiling  water  on  cooling  tills  with  crystals.  Con- 
centrated nitric  acid  dissolves  narceine  with  a  yellow  color,  and  the 
fciolution  on  being  heated  gives  oif  reddish  fumes;  iodine  makes  with  it 
a  bluish-black  mass^  which  forms  a  colorless  solution  in  boiling  water, 
but  on  cooling  separates;  with  eonceutrated  sulphuric  acid  narceine 
strikes  a  brown  color,  and  finally  makes  a  clear  ^x^low  solution  (Huso- 
mann). 

PHrsiOLOGiCAL  AcTioN, — According  to  Baxt  (Eeichert's  Archtv,  18G9, 
p.  126),  throe  or  four  centigrammes  (0.46  to  0.62  gr.)  of  narceine,  when 
injected  into  a  frog,  produce,  in  from  ton  to  fifteen  minutes,  a  semi- 
comatose condition,  in  which  the  batraehian  makes  no  resistance  or 
effort  when  laid  upon  his  back  or  in  other  unnatural  position.     The 
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respiration  and  circulation  ai*e  not  distnrbecL  The  frog  can  be  arouBed 
by  stron^E^  irritation,  and  wbcm  awake  seerna  perfectly  eon8Ctou8,  In 
three  to  six  hours  he  comes  out  of  hi«  ielhargic  condition  apparently 
unaffected,  Albers  (  VircfiatDS  ArchWy  vol.  xxvi.)  found  that  ouo  grain 
produces  in  the  frog  sleep,  reflex  and  spontaneous  convulsions,  and, 
after  seventy-fonr  hours,  death.  According  to  Ott,  the  convulsions  are 
chiefly  spinal^  the  muscles  aim  being  alfected,  lh\  S.  Weir  Mitchell 
(Amer.  Journ,  Med.  ScL,  Jan,  1870)  found  nine  grains  of  the  alkaloid  to 
have  very  little  effect  upon  pigeous,  canging  only  abnormal  fjuietness.  In 
HiiXt's  experiments  upon  rabbits  and  guinea-pig^,  fiftocn  centigrammes 
(2,3  gr.)  had  no  perceptible  influence ;  and  on  dogs  Dr.  S.  Kei'sch 
(Schjiiidts  Jakrbuchcr^  Bd.  cxli.  p.  15),  and  also  Dr.  Harley  (TAe  Old 
Vegetahk  Neurotics^  p.  143),  found  modei'ate  doses  (26  ctgr.,  Kerscb) 
Dqaally  inert.  In  a  mouse  (Harley)  one-half  grain  caused  tranquil 
'  «leep,  with,  after  a  time,  tremors,  from  which  the  animal  recovered,  to 
be  taken  suddenly,  some  hours  latcr^  with  fatal  convulsions.  At  the 
post-mortem  the  tubules  of  the  kidneys  were  found  completely  choked 
up  with  the  alkaloid,  which  had  crystallized  in  them  and  produced  a 
mechanical  suppression  of  urine,  to  which  death  was  probably  due. 
Schroff  (quoted  by  Rabuteau),  Fronmuller  {Schmidt s  Jahrbiicher,  Bd. 
cxli.  p,  15),  Harley,  Mitchell,  and  Da  Costa  (I\:nnst/lvanui  Jiospltnl  Me- 
portSf  1868),  have  tbund  narceine  to  act  very  feebly  upon  man.  Harley 
gave  one  grain  h3^odennioa!ly,  Da  Costa  two  and  onednilf  grains  by 
the  mouth,  and  Mitchell  took  five  graiuR  himself,  with  Ihe  result  of 
only  causing  some  headache ;  and  Fronmfiller  has  exhibited  as  much 
as  twenty  gi*ains  with  equally  negative  results. 

These  investigations  arc  in  close  concord,  and  seemingly  conclnsiv^e ; 
and  the  study  of  Dr.  Da  Costa  upon  man  was  very  full  and  exhaustive. 
They  are  opposed  by  a  number  of  seemingly  equally  conclusive  investi- 
gations made  by  various  French  and  German  observers.  Much  of  the 
interest  that  has  been  manifested  in  the  alkaloid  arose  from  the  asser 
tion  of  Claude  Bernard  in  18C4  {Archives  Gene'rales,  6e  ser.,  t.  iv.  p. 
459)  that  it  is  the  most  pleasant  and  certain  hypnotic  of  any  of  the 
opium  alkaloids.  He  experimented  upon  dogs,  guinea-pigs^  rats^  pigeons, 
sparrows,  and  frogs,  and  in  all  of  them  there  was  produced  deep  sleep, 
clusely  resembling  nattiral  sleep,  with  benumbed  but  not  destroyed  sen- 
sibility. The  irritability  of  the  morphine-sleep  was  wanting,  and  no 
secondary  depression  followed.  Seven  to  eight  centigrammes  (0.8  to  12 
gr)  was  sufficient  to  throw  a  dog  into  the  profoundest  slumber.  As 
early  as  1852,  Lecomte  (llusemann,  Die  Pftanzenstoffe,  p.  176)  had 
artirmed  that  U.l  grm,  (1,53  gr.)  of  narceine  thrown  into  the  jugular 
vein  of  a  dog  would  produce  deep  sleep,  and  very  recently  I^ibuteau 
has  confirmed  the  results  of  Bernard.  Further,  Behicr  {Bull.  Therap.^ 
t,  Ixvii,)^  Debnut  {lt*id.)^  A.  Eulenberg  {Schmidt's  Jahrbucherj  Aug.  and 
Oct,  18CG),  and  Line  {Journ.  de  Pharm.  et  de  Chim.^  4e  ser.,  t.  iii.)  also 
A8iK?rt  a^  the  result  of  experience  that  narceine,  in  doses  of  one-half 
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grain  to  a  grain,  produces  in  man  pleasant^  persistent  sleep*  Babuteaa 
(loc.  cit.)  also  agrees  with  this,  except  in  placing  the  dose  somewhat 
higher, — viz.,  at  f^m  ten  to  twenty  centigrammes  (1.53  to  3.06  gr,), 
Ootinger  (Das  Narcein,  Diss.  Inaug,,  Tubingen,  1866)  also  asserts  that 
decidedly  larger  doees  of  nareeine  than  of  morphine  are  required  to 
obtain  any  action. 

As  seeminglj  these  opposing  results  are  all  true,  the  only  possible 
explanation  is  that  different  substances  were  used  by  the  different  sets 
of  observers  under  the  one  name.  As  the  greatest  care  was  practised 
by  Harley  and  Mitchell  in  obtaining  the  alkaloid  pure,  and  as  Claude 
Bernai-d  states  expressly  that  the  substance  used  by  him  was  soluble 
in  twenty  parts  of  water,  it  is  probal^le  that  the  former  observers 
really  had,  and  that  Bernard  did  not  have,  the  nareeine  of  Pelletier, 

It  is,  at  any  rate,  a  VQty  plain  deduction  from  the  above  facts  that 
if  it  be  so  diftieult — nay,  impossible— to  obtain  in  commerce  a  uniform 
reliable  nareeine,  it  is  not  proper  to  use  it  as  a  medicine. 

CODKINA.    U.S. 

Albert?  found  that  one  grain  of  the  muriate  of  codeine  would  pro<luco 
in  the  frog,  twenty  minutes  after  its  injection,  tetanic  cramps,  alter- 
nating  with  convulsions,  evidently  reflex,  since  the  slightest  touch  would 
call  them  forth.  After  a  time  the  convulsive  excitement  grew  less  and 
less ;  the  fore  feet  lost  their  sensitiveness  first,  but  finally  a  ]>aroxysm 
could  no  longer  be  provoked  by  touching  the  hind  feet.  The  pupils  at 
this  time  were  widely  dilated.  Death  occurred  by  failure  of  respira* 
tion,  the  heart  continuing  to  beat  a  quarter  of  an  hour  afl\'r  the  ex- 
tinguishment of  all  other  movements.  In  Woldcmar  Baxt's  (Beicherfs 
ArchiVf  18C9,  p.  125)  experiments,  three  centigrammes  (.045  gr.)  pro- 
duced in  the  frog  deep  sleep^  laHting  three  or  four  hours.  On  awaking, 
the  frog  seemed  more  sensitive  than  natural  to  external  in-itation.  Six 
centigrammes  produced  sleep  more  quickly,  and  following  the  deep 
sleep  a  stage  of  excessive  seuMitivenesK,  during  which  external  irritation 
produced  repeated  cramp-like  contractions.  M.  Wachs  (quoted  by 
Husemann,  Die  Pfianzejusfoffv,  p.  163)  observed  phenomena  similar  to 
those  detailed  by  Albers,  but  noted  a  peculiarity  of  gait  in  the  firog 
preceding  the  conrulsive  stage,  owing  apparently  to  disturbance  in  the 
innervation  of  the  adductors.  Wachs  also  found  that  .01  gramme 
(0.15  frr.)  produced  in  the  pigeon  only  increased  rate  of  respiration 
H  and  sleepiness,  while  larger  fatal  doses  caused  restlessness,  inability  to 
^^P  stand,  movements  backward  and  in  a  circle,  disturbance  of  respiration 
■  with  gasping,  cramps  of  single  muscles,  and  finally  convulsions,  mostly 

I  clonic,  frequently  repeated,  and  followed  by  an  adynamic  condition, 

I  terminated  by  sndden  death.     In  Dr.  S.  Weir  Mitchelfs  experiments 

I  {Amej,  Journ,  Med.  ScL,  Jan.  1870,  p.  26),  seven  grains  produced  violent 

I  non-tetanic  con%ndsions,  ending  fatally  in  one  minute,  and  one  grain 

K  caused  similar  symptoms,  terminating  fatally  in  eight  minutes.     Dr. 
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Ott  {OjMHm  Alkaloids)  found  that  the  convulBions  in  the  frog  are  spinal, 
but  that  the  muscles  are  artected- 

According  to  llusemann  (ioc.  cit.,  p.  133%  Kiinkel,  in  1833,  from  his 
experimenta  arrived  at  results  aimilar  to  the  recent  ones  of  Bernard. 
The  latter  observer  found  that  live  centigrammes  (.075  gr)  pi'oduced 
in  doga  a  sleep  simikr  to,  but  not  «o  profound  as,  that  of  morphine, 
wth  lesd  benumbing  of  sensation,  and  not  folio  wed  by  any  syniptoma 
of  depi-eaaion. 

These  results  have  been  called  in  que.stion  by  Ilarley,  and  it  seems 
most  probable  that  Claude  Bernard  used  something  more  than  codeine 
in  his  experiments.  Certainly  llarley  found  that  one  to  two  grains  of 
the  alkaloid  produced  in  the  dog  disturbance  of  reHpiration,  languor, 
and  convulsive  twitchiugs,  but  no  sleep.  Moreover^  Jluncniann  states 
that,  after  fatal  doses,  Wachs  obsci'ved  similar  symptoms  in  the  dog 
»nd  in  the  rabbit,  aa  follows:  falling  of  the  hi^ad,  tremblings  spasmodic 
movemenis  of  the  eyes  and  lips,  nirdy  trismus,  movements  in  a  circle 
and  backwards,  weakness  ot  tlje  legs,  with  hurried  rcHj^inition  and 
prominence  of  the  eyeballs  as  prudronies  ;  hiter  in  the  pijinoning  t  livre 
were  severe  convulsions,  at\^r  one  or  many  paroxysms  of  which  great 
irveakness  developed,  ending  in  death.  Barnay,  in  experiments  upon 
dogs,  cats,  and  rabbita,  found  that  the  eon%^ulsions  were  the  most  promi- 
nent symptODa  {Be  la  Codeine^  Paris,  1877).  Falck  affirms  {Deutsche 
Kltnik^  1870)  that  there  are  two  fonn.s  of  poisoning  produced  by  eodeino, 
— the  one  tetanic  and  the  other  soporitic, — corresponding  apparently  to 
the  different  results  of  various  obeen^ers.* 

Aa  a  hypnotic  in  man,  codeine  hais  been  used  by  Magendie,  Bert  he, 
Arau,  Krebel,  Kcissner,  Kobitpiet,  and  others,  some  of  whom  assert  that 
the  sleep  produced  by  it  is  followed  by  nausea  or  other  symptoms  of 
depreaaion,  while  others  deny  this.  It  does  not  seem  necessary  to  dia- 
euaa  in  detail  the  reseaix*hes  of  the  authorities  quoted,  but  it  may  be 
well  to  give  the  resuUa  of  one  or  two  of  these  observers  more  in  full 

Kobiquet  in  a  series  of  experiments  found  that  doses  of  (KOI  to  0,03 
gramme  (.15  to  Ail  gr,)  produced  a  feeling  of  contentment,  cabned  ner* 
vouaneaa,  and  induced  refreshing  sleep,  while  0.1  to  (12  gramme  (L53 
to  3.07  gr.)  caused  deep  sleep,  tUlowed  by  nausea  and  vomiting;  0.1 
»mme  (1.53  gr.)  eauaed  in  children  very  alarming  symptoms.  Har- 
ley  has  found  in  a  number  of  experiments  that,  given  by  the  mouth, 
codeine  is  a  very  uncertain  and  feeble  hj'pnotic,  lour  grains  producing 
simply  accelerated  pulse,  contracted  pupils,  and  some  giddiness,  followed 
by  oaiiaea  and  vomiting.  When  the  drug  is  given  subeutaneously,  "som- 
nolency,** he  states,  ^^is  a  more  prominent  etfectj  but  only  occurs  in  cer- 
tain individuals."     Hia  hypodermic  dose  is  one  to  two  grains.     On  the 


•  From  what  he  bajb  on  p.  226,  it  is  probable  that  Falck  ««ed  two  pT*?pftmtionf  of  codeine, 
—one  taml9  in  hia  own  Inbomtoiy*  the  other  «>btain«'l  from  Murck.  It  is  not  possible  to 
determine  from  bis  text  wbetLcr  this  had  anylhiog  to  do  with  the  different  resuluheobtiiined. 
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other  hand,  Bnorzak  and  Heinrieh  found  that  codeine  in  doses  of  0.1 

gnimmo  caused  gustrie  uni?!i8ines»  and  pain,  some  salivatioa,  nause^ 
heat,  atid  feeling  of  weight  in  the  bead,  some  confusion  of  thought, 
very  marked  reduction  of  the  pulac-rate,  and  very  marked  tremors 
affef^tirig  the  whole  body;  and  Mitchell  to<ik  ^^e^  grains  of  the  alkaloid 
without  iudui'ing  other  etfect.^  than  a  rise  of  twenty  per  minute  in  the 
pulse-rate,  nauaea,  slight  giddiness,  and  a  sense  of  heaviness  about  the 
head,  Dr,  A,  S.  Myrtle  recordij  {Brit.  Med.  Journ.^  1874,  i.  478)  u  ciise 
of  severe  poisoning  by  tVjur  gmins  of  codeine  prepared  by  the  Messrs. 
Smith  of  Edinburgh.  There  was  fi i*st  vascular  exeitement  and  exhil- 
aration^ then  depression  with  great  anxiety,  nausea  and  vomiting,  pale, 
eooly  elammy  skin,  slight  eontraelion  of  pupil,  and  sleeplessness,  with 
Blight  delirium. 

It  is  very  evident  that  these  various  observers  have  not  had  the 
same  prinei])le.  In  my  own  experieitee  codeine,  prepared  by  Powers  k 
Weightmaii,  has  failed  to  act  iu  grain  doses  as  a  hypnotic.  There  are 
no  reasons  for  believing  that  it  has  any  advantage  over  morphine,  while 
its  uncertainty  is  very  great.  I  have  found  it  of  some  value  in  half- 
grain  doses  in  quieting  bronchial  inntation. 

The  remaining  active  principles  of  opium  being  objects  of  physio- 
logical rather  than  of  clinical  interest,  I  shall  discuss  their  physio- 
logical actions  alone. 

Narcotine. — Although  in  Br.  Albers's  experiment  (loc,  cit^  p.  244) 
one  grain  of  narcolinc  proved  tatal  to  a  frog  without  the  production 
of  convulsions,  yet  the  united  testimony  of  Claude  Bernard  {loc.  cit.,  p. 
462),  of  Baxt  {loc,  cit.,  p.  124),  of  Rabuteau  {loc.  cit,  p.  266),  of  Mitchell 
(lac.  cit.j  p.  23),  and  of  Ott  (lac.  ci(.)  shows  that  in  the  lower  animals 
this  alkaloid  produces,  when  given  in  sufficiently  large  dose,  active 
spinal  convulsions.  In  small  dose  (one-half  grain)  it  causes,  according 
to  Albcra  and  to  Baxt,  in  frogs  a  semi -comatose  state.  In  larger  dose 
(1/2  grains)  the  last  observer  found  it  to  induce  in  the  same  batraehian 
very  decided  convulsions,  similar  to  those  of  morphine-poisoning.  Dr. 
Mitchell  states  that  from  two  to  three  gmins  produce  violent  and  fatal 
convulsions  in  the  pigeon.  Claude  Bernard  ranks  narcotino  above 
morphine  and  codeine,  next  to  papaverine,  as  a  convulsant  in  the  lowei 
animals.  Yet  Orfila  lound  thirty  grains  necessary  to  kill  a  dog,  and 
Baxt  has  given  about  two  grains  to  rabbits  and  to  guinea-pigs  without 
producing  any  symptoms. 

Man  is  no  more  sensitive  to  narcotino  than  are  the  lower  animals, 
if  indeed  ho  be  as  sensitive.  Twenty  and  thirty  gi'ains  of  it  have 
frequently  been  taken  without  effect,  and  doses  of  one  hundred  and 
twenty  grains  are  said  to  have  been  exhibited  with  no  gi-eater  result. 


Thehaine,  or  PiinT/norp/im^.^-Magendie,  Orfila,  Albers,  Baxt,  Claude 
Bemai'd,  F.  W.  Muller  {Daa  Thebaia,  Diss.  Inaug.,  Marburg,  1868), 
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Harley,  Fraaer,  Mitchell,  Rabiiteau,  and  other  observerB,  all  ac^roo  aB 
to  the  ver^"  great  similarity  bet  wee Ji  the  action  of  thohaine  and  that  of 
strycbniue,  Faiek  {Deutsche.  Klinik,  18G9)  divided  the  general  ftymp- 
toms  produced  by  the  poison  in  mammals  into  three  stages:  the  pro- 
dromal period^  in  which  there  was  re»tlosflnes9j  eonibined  with  a  desire 
to  erocp  into  corners,  urination,  ineroaaed  frequency  of  respiration,  and 
some  stiffDeaa  of  the  leg;  the  second  stage,  in  which  there  were  violent 
stiychnic  convulsions,  gi^atly  interfering  with  respiration,  and  some- 
times i>rodueing  cyanosis ;  and  the  third  period^  in  which  there  was  para- 
lytic muscular  weakness,  with  apparent  deaths  ending,  at^er  a  time,  in 
real  death*  The  tliird  stage  was  usually  momenta,ry,  and  seems  to  me 
to  have  been  merely  the  dying,  which  occurred  when  the  animal  was 
exhausted  and  cyunosed  by  the  convulsions.  A  notable  s^miptom  of 
thebaine-poisoning  is  the  increase  of  bodily  tempemture,  which  Falck 
found  to  amount  to  from  i"^  to  3°  C.  On  pigeooB  (Falck  and  Ott)  the- 
baine  acts  as  upon  mammals,  and  in  frogs  it  j)roduce8  the  must  violent 
tetanic  spasms.  The  convulsions  are  undoubtedly  spinal^  aa  they  occur 
alter  section  of  the  cervieal  cord. 

The  only  detailed  study  of  the  physiological  action  of  thebaine  yet 
made  is  that  of  I.  Ott  (Boston  Med.  and  Surg.  Joiirn,,  April,  1875),  who 
found  that  the  alkaloid  does  not  directly  alTect  the  motor  or  sensory 
nerves  or  the  striated  muscles.  The  same  observer  also  determined 
that  thebaine  exerts  no  intluenco  on  tlie  inhibitory  cardiac  nerves, 
hut  docs  increase  the  arteriid  pressure  by  stimnlaf  ing  the  vaso-motor 
centres,  and  probably  also  by  stimulating  the  intra-cardiac  ganglia. 
Thebaine  is  undoubtedly  an  exceedingly  active  poison.  According  to 
Albert,  less  than  half  a  grain  will  cause  violent  tetanus  in  a  frog,  and 
in  Ott's  experiments  .Oil  grain  produced  very  decided  symptoms  in  the 
emme  animal  Ilarley  found  two  grains  sufficient  to  kill  a  bitch,  and  in 
Falck's  experiments  a  grain  and  a  half  injected  hypodermically  killed 
a  dog  in  ten  minutes.  The  alkaloid  must  act  upon  man  as  upon  the 
lower  animals;  yet  Fronmuller  {Klin.  Studien  der  Ntirk.  Arzneimittd, 
Erlangen,  1869)  atlirms  that  he  has  given  it  in  as  high  as  six^gmin 
doses  without  producing  any  symptoms,  and  that  Professor  Leidesdoi*ff 
(  Wiener  Med.  Wo<'henschnft,  No.  34,  18C8)  had  had  similar  results. 
ilabuteau  is  said  to  have  taken  1.5  grain  without  decided  symptoms. 
On  the  other  hand,  Eulenberg  found  one-four-hundredth  of  a  grain 
to  cause  increased  respiration,  pulse-rate,  ami  temperature,  ^vith  some- 
times wide  dilatation  of  the  pupil  (quoted  by  Ott).  It  seems  impos- 
sible to  avoid  the  conviction  that  the  drug  used  by  Fronmuller  must 
have  been  either  very  impure  or  else  not  thebaine  at  ulJ.  Huaemann 
{Arch- f.  Exper.  Path,  Pharm.,  ix.  422)  has  found  chloral  strongly  anti* 
dotal  to  toxic  doses  of  thebaine. 


Papaverine. — A  great  deal  of  discrepancy  exists  among  observers  as 
to  the  physiological  action  of  papaverine,  obviously  dependent  upon  vari* 
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ations  in  the  purity  of  the  specimens  which  they  have  used, 

and  Iloifmano  believe  it  to  be  inert  in  man,  since  the  latter  observer 

took  about  seven  grains  without  any  effect  beinj^  induced. 

AlbiTs  and  Claude  Bernani  claim  that  on  animals  it  acta  as  a 
convulsant  resembling  thebaine ;  while  Baxt  asserte  that  in  frog!*  it 
produces  profound  sleep,  with  great  slowness  of  the  heart's  bcat^  but 
without  tetanus^  and  that  it  even  aetg  as  an  antitetanie  in  the  poison- 
ing of  codeine  and  morphine.  lie  also  finds  that  rabbits  and  guinea 
pigB  bear  enormoua  doses  of  it,  Rabateau  says  two  to  three  centiJ 
grammes  produce  violent  convulsions  in  the  frog,  but  twenty-fivf 
centigrammes  in  the  dog  cause  no  symptoms;  yet  in  Baxt's  experiJ 
ments  four  to  ten  centigrammes  served  to  cause  profound  coma  in  the' 
latter  animaL  Ott  affirms  that  it  in  both  narcotic  and  convulaant,  and 
produces  a  condition  of  the  mu&eles  similar  to  that  caused  by  vei-atrine. 
These  statements  are  irreconcilable^  and  no  opinion  can  be  arrived  at 
until  new  researches^  prefaced  by  a  rigid  chemical  study  of  the  alkaloid 
u«edj  are  entered  upon.  ^^ 

Laudanine,  discovered  by  llesse  (Annalen  tier  Chemie  und  Pkarmacie^ 
viii,,  Supplement.  Bd.,  p.  272),  has  been  elaborately  investigated  by 
Professor  Fulck,  of  Marburg*  (Deutsche  Klinik,  1874,  p.  298),  He 
find.s  that  there  are  three  stages  of  its  poisoning:  firsts  hurried  respi«H 
Ritions,  pupils  contracted  or  dilated,  muscular  twit<:hings  and  cnnvul<^| 
eive  tremblings;  second,  convulsions  closely  resembling  those  of  strych- 
nine-poisoning; third,  adynamia,  apparent  death,  an<l  finaily  death  from 
failure  of  respiration,  the  heart  being  the  last  part  of  the  body  to  die. 

Porphyroxine,  according  to  Albei's,  acts  upon  the  frog  aa  the  moet^ 
powerful  of  all  the  convulsant  opium  alkaloids.  Baxt  (loc.  cit.,  p,  123]H 
found  it  in  doses  of  two  to  three  milligrammes  (.030  to  .045  grain)  to 
throw  the  frog  into  a  semi-comatose  cojidition^  followed  in  tilYeen  to 
twenty  minutes  by  most  violent  convulsive  excitement.  In  sparrowa 
one  milligramme  (.015  ^r.),  and  in  pigeons  a  larger  dose,  piHiduced  vio- 
lent tremors,  lusting  ten  to  fifteen  minutes,  and  followed  by  a  Btate  of 
Bemi-coma.  In  guinea*pigs  ten  to  twenty  milligrammes  (J5  to  .30  gr.) 
and  in  rabbits  a  one-fourth  to  one-third  larger  dose,  caused  violent 
tetanic  cmmpej  larger  doses  produced  speedily  fatal  convulsions.  Ac- 
cording to  Schroffj  1.5  grains  are  without  influence  upon  man. 


Crypiopine,  acconiing  to  Harley,  causes  in  dogs  wild  deliriumj  with 
dilated  pupils,  f[>liowed  by  tetanic  spasms.     In  the  mouse,  small  dosea^ 
produce  some  delirious  excitement,  followed  by  somnuleney  ;  while  larg 
doses  cause  heavy  sleep,  and  death  from   failure  of  the  rcspiratioi 


*  The  Mlowln^  ii  tbe  minimuni  fiital  dose  of  alkmlotda  for  ribtjitfl,  per  kilugratonso  (2  lb. 
5)  drtri.)  of  weighty  a*  dctertnLneJ  by  Fnlokr  strychnme,  O.ODOfl  gramme;  thcbaiae^  0.012 
gnu.;  laud&nme,  0.025  grm. j  hydroootiLrtime,  0.1G  grm.;  morpbiae,  0,72  ^rm« 
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In  the  more  detaikd  investigation  af  IniDianucl  Miink  (  Wirkunij  des 
Cryptopin,  Inaug,  I>iss.^  Berlin,  1873)  it  was  tmmil  that  the  convulsions 
did  not  occur  when  artiticial  respii-ation  was  perfurrnedj  aiul  are,  th<?re- 
foiv,  probably  not  jspiiial.  The  death  was  preceded  by  lorn  uf  reflex  ex- 
citability from  spinal  depression,  and  waa  due  to  respiratory  paralysis. 
Si  ion  nous  doses  alno  killed  the  cardiac  muscle.  A  grain  and  a  half  in- 
ejected  beneath  the  skin  by  Ilarley  caused  in  some  persons  intense 
drowsiness,  in  othera  very  slight  s3nnptom8»  According  to  Br.  Ott. 
it  is  narcotic,  exciting  and  then  depressing  spinal  motor  centres,  piira- 
lyziug  spinal  sensory  centres,  lessening  fonctional  activity  of  the  motor 
nerved,  and  lowering  heart-action  by  an  influence  on  its  muscle. 

Meconine^  according  to  Albers  (loc,  cit,,  p.  248),  produces  in  (0.045 
grra.)  the  frog  mild  tremors,  lessening  of  sensation,  and  finally  death* 
On  the  higher  animals  it«  poisonous  action  is  not  very  great.  Orfila 
iaject^ed  0.06  grm.  (0.9  gi\)  into  the  jugular  vein  of  a  dog,  without 
effect.  Ilarley  gave  two  grains  hypodermically  to  the  same  animal, 
with  no  further  result  than  a  little  abuunnal  quietness.  According  to 
the  same  observers,  eubcutaneoas  iajeciions  of  fourteen  grains  have 
no  eflfect  on  the  horse,  but  one-sixth  of  a  grain  produces  very  decided 
hypnotism  in  the  mouse.  On  man,  Dubianc  (Phfirm,  C^ntralblatt, 
1832),  Schroff  {Me<iicin.  Jithrb.,  1870),  Fronmiiller  {KlinUcfie  Stadim 
Narcot.  ArineteH)^  and  Ilarley  have  found  mecouincj  wheu  given  by  the 
mouth,  inert  in  doses  varying  from  one  to  eighteen  gi'ains.  Harley, 
liowover,  asserts  that  in  doses  of  one  to  two  grains  given  hypoder- 
,mieally  it  acts  upon  man  as  a  very  excellent  hypnotic ;  but  Fronmiiller 
Lliaii  injected  nearly  two  grains  with  entirely  negative  results, 

Ift/drocotarnine. — The  physiological  action  of  this  alkaloid  has  been 
investigated  by  F.  A.  Falck  (London  Mediaal  Record,  i,  218).  He  finds 
it  more  actively  poisonous  to  rabbits  than  is  morphine.  In  some  of  his 
experiments  it  pixiduced  tetanic  convulsions,  in  others  coma  and  stupor. 
In  frogs  the  symptoms  were  always  tetanic. 

In  regard  to  the  action  of  Pseudomorphine  and  Opiamne  we  have 
little  or  no  knowledge.  Serturner,  the  discoverer  of  Meconic  Acid 
(quoted  by  Albers),  found  it  in  bis  experiments  to  be  actively  poisonous ; 
bat  Soniraeringand  Albers  have  come  to  an  opposite  conclusion.  Largo 
doses  (one  or  two  grains)  do,  however,  attect  frogs,  although  slowly, 
inducing  a  stupor-like  condition,  with  convulsions. 


Rce  Hyosctamus. 


HTOSCINB. 


CHLORAL-HYDRATE  OF  CHLORAL.    U.S. 

Chhraly  which  is  itself  not  used  in  medicine,  is  an  oily  liquid  which 
lit  the  ordinary  temperature  gives  olT  pungent  fumes,  and  which  is  manu- 
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footured  by  the  action  of  chlorine  on  alcohol.     United  with  water,  thi»j 
oily  11  quid  is  converted  into  a  hydrate. 

Chlovfd  Hydrate*  or  Chloral  of  the  IT,S.  Pharmaeopoeia,  is  a  vol 
tile^  crystalline  solid,  of  a  hot,  burning  taste,  insoluble  in  cold  chlo: 
form,  but  very  solublt*  in  water,  ether,  and  alcohol.  It  occurs  generally 
as  transparent,  eol(>rle»s  ttdjlets,  but  sornolinies  in  acicular  or  even  ixi 
rhomboidal  crystab.  The  compoutKl  uf  ehloml  and  alcohol, — Chloral 
Alcohol  at  f^^whwh.  resembles  closely  the  hydrate,  can  l»e  distinij^ished 
at  once  by  its  insalubility  hi  water  and  its  solubility  in  cold  chloroform. 

If  an  alkali  be  added  to  a  solution  of  chloral  hydiiite,  it  breaks  up^| 
into  formic  acid  and  chloroform,  whieh^  when  water  has  been  the  »ol-^^ 
vent,  at  once  separates  in  the  fnrm  of  oily  drops. 

PHYSiOLOe^iCAL  AcTioN. — When  applied  to  a  part,  chloral  acts  as  an 
irritant  J  and  probably  for  this  i^ason  it  sometimes,  when  given  by  the 
mouth,  causes  vomiting,  or  even  purging.  When  it  is  given  to  man  ori 
other  mamnmls  in  moderate  doses,  the  most  prominent  result  in  the  greai 
n>ajorit3^  of  instances  is  a  quiet  sleep,  as  clojtely  allied  as  possible  to  nat- 
uml  sleep.  Tho  subject  can  readily  bo  aroused  from  the  lighter  degrees 
of  this,  waking  to  full  consciousness,  but  soon  dropping  off  again  when 
left  quiet.  The  pulse  is  in  this  degree  of  action  not  atfected,  or  is  ren- 
dered a  little  slower;  the  pupil  is  contracted,  but  becomes  normal 
Boon  as  the  subject  is  awakened;  the  respinition  is  deep,  full,  and 
regular.  When  larger  amounts  are  given,  the  sleep  is  much  deeper, 
and  may  pass  into  profound  coma;  the  respirationa  fall  in  number 
the  pulse  is  weakened  and  rendered  slower,  but  may  become  i*apjd  anrf 
irregular  if  the  dose  has  been  toxic ;  the  tempera  lure  is  i-educed  ;  the 
muecular  system  is  relaxed,  and  both  aensibility  and  reflex  action  are 
duninished.  If  a  fatal  dose  bas  been  given^  all  these  symptoms  are  in- 
tensified:  with  coma,  intense  mpstular  relaxation,  weak,  thready  pulse, 
and  a  pupil  contracted  at  fimt,  but  afterwards  dilated*  the  animal 
gradually  sinks  into  death,  paralyzed  and  anaxsthetic.  The  immediate' 
cause  of  death  is  usually  a  centric  paralytic  arrest  of  respiration; 
but  in  many  eases  there  appears  to  be  a  simultaneous  an'cst  of  the 
cardiac  action,  and  it  is  pmbable  that  fatal  syncope  may  at  timeaj 
occur.  At  the  post-mortem  examination,  congestion  of  tho  meninges 
and  substance  of  the  brain  and  cord,  and  of  the  lungs,  is  commonly 
found.  The  blood  is  thought  by  Richardson  {Mtdical  Times  and  Gazette^ 
Sept.  4,  1870)  to  coagulate  less  finnly  than  when  nonnal. 

The  most  constant  and  prominent  of  ali  the  symptoms  pn>duced  by, 
moderate  dosos  of  elilonil  is  sleep:  this  is  without  doubt  due  to  a  direct 
action  of  the  drug  upon  the  cerebrum.  In  most  cases,  as  already  stated, 
it  is  quiet,  but  sometimes  it  is  restless,  and  in  man  has  even  occasionally 
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•  Tbere  ia  a  ehloml  hytlrnte  eontdining  a  very  bihrU  |>roportinn  of  writer,  wliicb  it  innolii- 
bid  in  the  Ifttter  mcnatrutim.  (fJmeiiu*^  ffifnti-nttok-,)  For  u  case  in  which  ehloml  frw  detected 
In  the  utom&eh  mtier  deftth^  suid  fur  methodji  of  examination,  «e«  EdinK  Med.  Jimm»,  Oct.  1878. 


so  Mm  FA  CIBNTS, 


181 


ildly  delirious;  althcmgh  it  is  somewhat  uncertain  whether  the 
latter  condition  may  not  have  been  duo  to  inipuntioH  in  the  drug.  It 
sc-enis  to  be  well  ostablishod  that  in  the  niihier  degrees  of  Ibis  sleep 
there  is  no  amesthei^ia.  Demarquay  (Bulletin  Therap,^  torn.  Ixxvii.  p. 
307)  ehiiuis  that  hypencsthesia  Xi^ry  conimouly  follows  the  exhibition 
of  small  doscH.  Bouchut  {Neio  York  Med,  Gazette,  Dee.  1870)^  Dieula- 
foy  and  Krishaber  (Amer.  Journ.  Med.  <SW.,  Jan,  1870),  Giovanni  and 
KiinzoH  (Schmidfs  Jahrbucher^  Bd.  cli.),  and  Rajewsky  {Ibid.)  contirm 
this,  while  Liobreieh  and  Tjabhee^  deny  it,  and  llammai"8tenj  who  has 
noticed  euch  hyperassthesia^  is  inclined  to  think  it  apparent  i*ather  than 
retd.  I  myself  have  seen  this  hy penes thesia,  and  there  can  be  no  doubt 
that  it  is  an  oecaBioual^  if  not  a  constant,  phenomenon,  lijijewsky  {loi\ 
ciL)  states  that  there  is  in  frogr*  a  corresponding  period  of  over-excita- 
bility of  the  reflex  centres,  and  that  in  nibbits  he  has  noticed  a  glowing 
heat  borne  without  much  complaint^  when  pinching  would  pi^duee 
violent  outcries.  In  very  large  doses  chloml  produces  aufleHtheaia;  but, 
unless  the  amount  employed  be  so  great  as  to  be  toxic,  this  antBSthesia 
\&  ia  most  cases  very  trifling. 

Motor  System,— Th^3  paralys^is  and  loss  of  reflex  excitability  induced 
by  chloral  are  not  muscular  in  their  origin,  tor  Labbee  has  found  that 
alter  death  the  muscles  respond  perfectly  to  gulvanism.  Both  Labbi^e 
{toe,  eitJ)  and  Riyewsky  (loc,  cU.)  have  found  that  the  motor  nerves  are 
in  no  wise  affected  by  largo  or  even  fatal  doses  of  chloral,  which  must 
therefore  act  upon  the  spinal  cord  to  produce  the  paralytic  phenomena* 
The  experinaents  of  llajewsky  have  atlbi*ded  positive  confirmation  of  the 
conclusion  arrived  at  by  this  process  of  exclusion;  for  he  found  that  in 
the  latter  stages  of  chli»ral-potsouing  direct  irritation  of  the  spinal  cord 
gave  rise  to  much  less  severe  spasms  than  in  the  unpoisoued  animal. 
Before  this  paralytic  stage  is  reached,  as  already  stated^  Rajewsky 
affinns  that  in  the  frog  there  is  a  period  of  increased  reflex  activity, 
and  that  at  this  time  stimulation  of  the  spinal  ganglia  shows  that  they 
are  more  susceptible  than  normaL  The  observer  last  named  states 
that  these  phenomena  occur  just  as  freely  af\er  destrucLron  of  Set- 
gohenow*8  centre  in  the  frog  as  before,  and  are  therefore  independent 
of  it. 

Circulation, — According  to  Demarquay,  when  chloral  has  been  ad* 
ministered  to  animals  there  is  evident  enlargement  and  engorgement 
of  all  their  blood-vessels;  and  Riijewskyf"  states  that  he  has  found 
Hiuking  of  the  blood-pressure  in  nibbits  from  small  as  well  as  fi*om  large 
f  the  drug*    On  the  other  side,  Labbee  (he.  cit.,  p.  341)  assorts 


*  Hfi  bfitf  tioiio«d  it,  however,  in  &  aitiglo  dMi,  odafin«d  to  the  r^rs.  {Arekhet  GtHiraitt^ 
ISiO,  tome  ^Yu  p.  33«.) 

f  This  work  of  R^owikj  wu  done  under  PmfesAor  Rosenthd,  and  thtu  results,  without 
th«  expcnments,  were  published  oa  an  innagurn]  thcsit.  Of  course  hulf  of  iU  v^aluo  Is  lo«t 
fnr  irant  of  the  ©xperimeutJil  recf>rd«,  and  th«  «iihjcct  ne^edi  ro- investigation,  I  am  acquainted 
*irli  the  pnmpbk't  only  lbr»«gh  Sehmi<it*f  JuhrbUehet, 
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that  the  rabbi t*8  ear  grows  pale  after  the  injection  of  a  reiy  feeble  do»e. 
In  man,  Bouchut  has  obtained  sphj-gmogmphic  traces  which  he  thinks 
indicate  a  primary  increased  urtoriiil  tension.  Nancias,  of  Venice,  has 
found  the  tension  normal,  but  Auntie  and  Andrews  {American  Journal 
of  Insanitj/y  July,  1871)  eontirm  the  results  of  Bouehut  when  small  doseS' 
are  employed.  Preisendorfer  {Deutsches  Arc/iiv,  xxr,  48),  in  a  series  of 
sphygmographic  studies,  thought  there  might  be  a  brief  primary  rise 
of  artentil  pressure  in  man,  as  in  animalSj  but  under  the  full  action  of 
ehlonil  the  arterial  ]>ressurc  steadily  sinks.  After  very  large  dosefl, 
according  to  both  Andmvvs  and  Da  Costa  (Amer.  Journ,  Med,  Sci,,  April, 
1S70),  the  tracings  iodieate  decidedly  lessened  arterial  pressure.  What- 
ever may  bo  the  effect  of  small  doses  (and  the  point  needs  fui'ther  in- 
vestigation), it  seems  well  made  out  that,  both  in  man  and  in  animals, 
by  large  doses  the  blood -pressure  is  very  much  lessened^  owing  probably 
in  part  to  vaso-motor  paralysis,  but  in  largest  measum  to  an  action  of 
the  drug  on  the  heart.  The  vaso-motor  palsy  is  probably  chiefly  due 
to  an  action  upon  the  dominant  centm^  but  Kobcrt  {Therap.  Gaz.j 
1887)  has  shown  that  there  is  also,  after  a  very  large  dose  of  the  chlo- 
ral, palsy  of  the  coats  of  the  vessels.  Various  observers  state  that 
there  is  in  man  and  in  the  lower  animals  at  this  time  slowing  of  the 
pulse  which,  according  to  Rajew-Hk}-,  is  in  the  frog  aufl  rabbit  altogether 
independent  of  the  inhibitory  ncn^es,  since  it  occurs  after  their  sec- 
tion. When  toxic  doses  have  been  employed,  the  heart,  after  numerous 
pauses,  is  finally  arrested  in  diastole.  Analogy  indicates  yery  strongly 
that  this  arrest  is  duo  to  a  direct  influence  upon  the  heart-muscle  or 
ganglia,  but  Labbee  affirms  that  chloral  placed  freely  upon  the  frog^ 
heart  slows  but  does  not  stop  its  contractions,  and  that  after  section 
of  the  cord  in  the  ehloralized  frog  the  heart  will  continue  beating  for 
hours.  These  results  obtained  by  Labbee  are,  however,  contradicted 
by  the  more  re<?ent  and  thorough  study  of  the  effect  of  chloral  upon 
the  isolated  heart  of  the  frog  by  I>rs.  Sydney  Ringer  and  IL  Sainsbury, 
who  found  that  chloral  lessened  the  frequency  and  power  of  the  spon- 
taneous contractions,  and  also  the  excitability  of  the  canliac  muscle, 
and  finally  caused  a  diastolic  arrest  (Brit.  Med.  Journ,^  March,  1883). 

In  poisoning  in  man,  the  pulse  has  towards  the  last  been  very  feeble, 
generally  rapid  and  irregular,  and  even  in  some  cases  in  which  recovery 
has  occurred  it  has  been  altogether  absent  tor  a  time.  The  experiments 
of  Einger  and  Sainsbury  are  so  concordant  with  this  that  I  have  no 
doubt  that  ehlora!  is  a  direct  depr€ssa7it  to  the  heart,  and  is  capable  of 
suddenly  and  unexpectedly  destroying  life,  precisely  as  does  chloroform. 

Respiration, — In  full  doses,  chloi-al  lessens  the  number  of  respirations 
per  minute,  causing  them  to  become  slow  and  full ;  when  toxic  doses 
are  taken  this  action  becomes  more  and  more  marked,  the  rhythm  is 
very  much  affected,  and  the  respiration  grows  very  irregidar,  and  some- 
timofl  very  rapid  and  shallow,  until  it  ceases.  As  these  phenomena 
occur  equally  alter  section  of  the  vagi  (Eajewsky),  the  influence  of 
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chloral  must  be  exerted  upon  the  respiratory  centre  at  the  base  of  the 
brain. 

Temperature,*^ A  most  remarkable  action  of  chloral  is  upon  the  tem- 
perature: in  this  point  ail  observers  are  iii  aceoitl  with  Dr.  Hlchaixlson, 
of  London,  who  has  seen  the  temperature  fall  6**  F.  in  a  rabbit  which 
recovered,  Bouchut  has  noticed  a  full  of  2"^  (C.  ?)  in  an  infant,  and 
I)a  Costa  and  other  observers  have  noticed  si  lighter  reductions  of  tem- 
perature in  man  after  therapeutio  doses.  In  a  case  reported  by  Dr. 
Levinstein  {Lancet,  i.,  1874),  atler  six  drachras  of  chloral  the  temper- 
ature rose  Uj  39.5°  C,  (102,1=^  F.),  and  fiubsequentiy  fell  to  32.0^  C. 
(91.22^  F.)*  Hammarsteti  has  found  that  the  fall  of  temperature  is 
very  rapid,  6*^  C.  in  an  hour^  and  that  it  occurs  in  animals  weil  wrapped 
up  and  laid  in  a  warm  place. 

The  physiological  action  of  chloral  may  be  summed  up  as  follows. 
Upon  the  cerebrum  it  acts  as  a  veiy  powerful  and  certain  h;^7)notie ;  in  full 
doses  it  aet€  as  an  intense  depressant  upon  the  centres  at  the  base  of  the 
brain,  and  upon  the  spinal  t*ord,  and  also  causes  slowing  and  weakness  of 
the  heart's  action,  probably  vaso-motor  paralysis,  slowing  of  the  respira- 
tion, and  muscular  weakness,  with  a  certain  amount  of  amesthesia ;  in 
fatal  doses  it  usually  produces  a  gradual  death  by  paralyzing  the  nerve- 
eenires  in  the  medulla,  and  thereby  arroating  respi ration,  although  in 
rare  cases  it  kills  smidenly  by  directly  paral^^zing  the  heart,  which 
always  stops  in  diastole.  Its  action  in  very  small  doses  is  uncertain, 
but  there  is  considerable  evidence  to  indicate  that  it  irritates  or  stimu- 
lates the  spinal  and  the  cardiac,  and  even  the  vaso-motor,  centres.  On 
the  vagi  and  on  the  motor  nen^e  trunks  it  has  no  marked  influence. 

Action  as  Chloral. — The  conversion  of  chloral  by  alkalies  io  solution 
into  chloroform  and  formic  acid  first  suggested  its  use  in  medicine  to 
Liebreich  (  Wiener  Medizinimhe  Wodienschrift^  August,  1869)  ;  and  the 
theory  that  its  action  is  really  due  to  chloroform  generated  by  the 
alkalinity  of  the  blo<:id  has  been  received  with  favor  by  Person  no  and 
other  writers*  The  evidence  by  which  this  theory  is  to  be  disproved 
or  established  is  twofold  in  its  nature, — i.e,^  chemical  and  physiological* 

Personne  (Journal  tie  Pfuir made  et  de  Chimie,  1870),  by  distilling  the 
Jood  of  animals  poisoned  by  chloral  at  40®  C,  a  temperature  decidedly 
above  that  of  the  body,  obtained  chloroform  j  and  his  results  have  been 
eonfirmed  by  Pellogio  (Sf'hmldfs  Jahrbucher^  Bd.  clL  p.  89)  and  other 
chemists,  so  that  I  think  their  coxToctness  is  not  to  be  questioned. 
They  are,  however,  not  decisive,  for  it  is  possible  that  the  chloroform 
may  be  formed  during  the  distillation,  owing  to  the  comparatively  high 
heat  employed.  This  evidence  is,  then,  to  be  thrown  out,  especially 
as  Hammarsten  {Ibid,,  Bd.  cli.)  has  found  (hat  if  chloral  be  mixed 
with  fresh  blood  and  streams  of  carbonic  acid  be  forced  through  it,  no 
chloroform  can  bo  detected^  but  if  the  mixture  be  heated  the  latter 
can  be  obtained  in  abundance.  Further,  in  dogs  deeply  pjoisoned  with 
chloral  the  same  observer  exaniined  the  expired  air  and  a  portion  of 
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tho  blood  without  finding  chloroA>mi»  although  when  a  clyster  of  the  ^j 
aDEBsthetic  woji  given  to  the  poit^oned  animal  chloroform  eould  be  de-^H 
tectod  ill  a  fuw  minutes  in  both  the  blood  and  the  breath.  In  non-^^ 
chloralized  anhnafs  to  which  similar  enemata  were  giren^  the  chloroform  , 
eould  be  found  In  the  breath  before  aniesithesia  was  induced.  Rajewsky  ^H 
{IbitL,  Bd.  cli.),  Amory  (iV^^x?  York  Med.  Jmini,^  1870),  and  Von  Mering^^ 
and  Mu8euh«8  {Berichte  Dmtsches  Chem.  Gesdl.^  1875,  i.  662)  have  con- 
tirmed  those  results:  so  that  it  may  be  considered  settled  that  chloral 
mixed  with  blood  at  ordinary  leniperatureB  remaioa  unallered,  and  that , 
in  the  moat  severe  poisoning  no  chloroform  can  be  detected  either  in  I 
the  blfMx!  or  in  the  expired  air.  Hammarsten  examined  tbe  blof»d 
and  expired  air  unsueces^fullyj  for  chloral,  in  dogs  poisoned  with  the 
drug  J  but  Amory  (/oc.  ciL^  p.  616)  has  obtained  from  the  blood  aeieular 
cryatalts,  evidently  of  chloml  The  exact  fate  of  chloral  in  the  system 
can  scarcely  be  considered  as  established,  but  it  is  probable  that  it  is 
eliminated  with  the  urine,  and  at  least  partially  in  a  changed  condition, 
A.  Tomascewicz  recognized  it  in  the  secretion  mentioned  by  means  of 
the  delicate  isocyan phenol  reaction*  of  Hoffmann  {Pfiugefs  Archiv^  ix, 
35).  Feltz  and  Hitter  {Compfes-Rendus^  Ixix,  066)  believed  that  they 
found  sugar  in  the  urine  of  chloraHzed  animals,  but  both  Von  Me  ring 
and  Museulus  (he.  eit,  (J63),  and  F.  Echardf  (^rcAiu  f,  Exper,  Pathol, 
und  Fharm.^  xii.  276)  have  shown  that  the  sulwlance  which  reduces  the 
copper  solution  will  not  undergo  fermentation,  and  Von  Mering  and 
Musculus  have  separated  it  as  urochloraUc  acid  in  colorless,  shining] 
needles,  often  armnged  in  star-like  groups,  soluble  in  water  and  in  alco- 
hol, insoluble  in  ether.  The  existence  of  this  acid  has  been  confirmed 
and  its  chemical  properties  stufJied  by  A.  Borntraeger  {Inaug.  Dissert.^  \ 
Marburg,  1870),  and  by  E.  Kulx  (Areh.  f.  Gesnmmte  Physhlorf,^  1882,  ' 
506),  who  found  it  destitute  of  hypnotic  or  other  active  physiological 
powers. 

The  physiological  evidence  is  in  strict  accord  with  the  chemical  in 
showing  that  chloral  is  not  converted  into  chloroform  in  the  i^ystom. 
While  chloral  prtiducea  a  longer  and  more  intense  sleep  than  dix^s  chlo- 
roform, the  latter  agent  acts  much  more  decidedly  as  an  anjcsthetic. 
Again,  Djurberg  (Schmidt's  JahrbuchtTj  Bd.  cli.  p.  84)  has  shown  that, 
while  after  chloroform-poisoning  biliary  coloring-matters  ajjpear  in 
the  urine,  atler  chloral-poisoning  none  can  be  detected,  and  that  when 
chloral  is  added  to  blood  outside  of  the  body  no  destruction  of  the  red 
disks  occurs. 

As  was  first  shown  by  Cohnheira,  if  the  abdominal  vein  of  a  flrog  bol 
opened  and  salt  water  be  injected  until  almost  all  the  blood  i»  washed 

*  Mttnj  cbeiBiMta  havit  failed  to  find  chloral  for  wftnt  at  »  d«1iat.tfl  ttitt<  Dr.  F.  Ogstim 
{Sdinh^  Med.  Surff^Joum.^  xx'iv,  292)  a&iriiift  that  tbo  sulpbiJe  of  ammonium  affords  a  uioiULf 
of  rtoognUing  minute  amountia  of  the  drug, 

f  Eohnrd  has  al»o  fouud  that  ehloral  wUl  prevent  the  dcTelopment  of  di*b«t««  hj  Ibt 
Bernard  prick. 
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out  and  the  eirculatoiy  f^ystem  is  filled  with  the  foreign  fluid,  the  bu- 
tmchian  will  live  finjm  oive  to  three  days  in  apparently  perfect  health. 
Both  Rajewsky  {he,  e<t,  p.  91)  and  LewiBson  {lieicheft's  Archiv  fur 
Anatonm  und  Phi/shl(}gie,  1870,  p.  341) J  have  found  that  upon  theB© 
**8alt  frogs/'  with  the  circulating  fluid  completely  neutral,  the  chloral 
£ict8  preeiHoly  as  in  the  iiormai  frog. 

I  think  the  evidence  wliieh  has  been  adduced  completely  disproves 
^he  chloroform  theory,  and  forces  assent  to  the  proposition  that  chloral 
mci^  direc'tly  upon  the  or^i^ani^ra. 

Therapeutics. — The  results  of  the  clinical  use  of  chloral  are  in 

ict  accord  with  its  known   phyaio logical  action.      The  indication 

^  "^which  it  most  Uf*e fully  meets  is  to  tnditce  sleep.     The  more  purely  ner- 

'vous  the  wakefulness  is,  the  more  successful  is  this  remedy.     When 

:£rom  functional  over-excitement  of  the  brain  due  to  excessive  mental 

strain,  or  from  anxiety  or  other  kindred  cause,  the  patient  cannot  sleep, 

cjhloral  is  by  far  our  nnnst  valuable  hypnotic.    On  the  other  hand,  when 

eevere  pain  causes  wakefulness,  chlorul  is  of  very  little  value, — at  least 

in  doses  which  I  think  safe.     Sometimes  even  in  these  eascH  sleep  will 

€K>ine,  but  it  will  very  often  he  a  restless,  troubled  sleep,  %vith  moaning 

or  other  in<lieationH  of  suttering;  and  it  may  be  that  the  patient  on 

awaking  will  coiuplain  that  he  has  suflered  more  while  sleeping  than 

when  awake. 

Iq  the  sfei^pkssness  oceun-infj  at  times  during  convalescence  from  acute 
liiseasCj  chloral  is  very  ethcacious.  In  the  early  stages  o^  fevers  it  is 
M>metimes  of  advantage;  Dr.  Russell  (Glasgow  Med.  Journ,^  Feb.  1800) 
ret.*omuieuds  it  especially  in  the  wild  delirium  nf  typhus  in  its  earlier 
Mages,  in  advanced  fever-cases,  when  the  symptoms  are  gravely 
adynamic,  I  conceive  that  the  use  of  chlonil  would  be  veiy  penlous. 
In  delirium  tremens  it  ot^en  induces  sleep  readil}'',  but  not  rarely  it  fails, 
even  in  large  dose.  In  the  sleoplesftoess  of  acute  puerpcnil  or  non- 
puerperal mania  thei'c  is  abundant  testimony  to  the  value  of  chloral. 
It  must  not  he  forgotten  that  chloral  is  a  dangerous  ivunedy  when  there 
is  cai*diac  weakness;  an<l  when  in  any  of  the  diseases  just  spoken  of 
there  is  reason  to  suspect  a  fatty  or  even  a  feeble  heart,  great  care 
must  be  exercised  in  the  administration  of  chloral.  Under  such  circum- 
Rtaueea  the  dose  of  ten  grains  should  not  be  exceeded,  and  should  not 
be  i*epeated  more  than  once  unles,**  after  an  interval  of  several  houra. 

Dr.  Lyon  Playfair  (Lamrt,  1874,  vol.  i.)  has  introduced  the  use  of 
ehloi*al  as  a  means  of  alleviating  the  8ufl:er!ngs  of  parturition,  and  has 
l>ecn  followed  to  some  extent  by  other  practitioners,  lie  aftinns  that  it 
produces  a  drowsy  state,  from  which  the  woman  is  aroused  by  the  uter- 
ine contractions,  which  are  almost  r<jhbed  of  their  painful  character. 
So  soon  as  the  "  pains''  begin  to  he  active  he  administers  fifteen  grains 
ef  the  drug,  repeating  the  dose  in  twenty  minutt-s;  thirty  grains  usu- 
ally are  sufficient,  and  he  has  never  given  more  than  a  drachm  during 
a  labor.     Towards  the  close,  when  the  ^'  pains''  become  vary  severe, 
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inhalatians  of  chloroform  or  of  ether  may  be  practised  in  the  usual 
manner.  It  is  affirmed  by  other  obstetricians  that  in  rigidity  of  the  04 
chloral  ia  often  of  great  wervice^  by  aiding  in  the  desired  relaxation,  and 
at  the  same  lime  material iy  alleviating  suftering. 

On  the  whole,  as  a  pure  hypnotic  chloral  is  indeed  unequalled,  and 
may  be  used  in  all  cases  when  no  contra-imlieatiou  exists. 

The  second  indication  to  meet  which  chloral  may  be  employed  if 
to  relax  spasm.      For  this  purpose  it  has  been   used  with  advantage 
in  puerperal  and  ura'mic  convulMons.     It  must  bo  remembered  that  ia 
many  of  these  cascs^  although  next  to  chloroform  the  best  palliative,  it 
is  only  a  palliative,  and  must  only  be  used  to  quiot  the  nervous  dis- 
turbance until  other  remedies  can  have  time  to  act.     In  tetanus  it  hai 
been  claimed  that  chloral  is  the  remedy.     Dr,  Jos.  R.  Beck  {St.  Zouiii 
Med.  and  Sunj.Journ.^  June,  1872)  has  collected,  of  the  traumatic  form 
of  the  disease,  thirty-six  eases,  with  twetity^one  recoverieSj  in  which 
chloral  constituted   the  whole  or  the  major  part  of  the   treatmen 
References*  are  given  below  to  fifty-six  eases  in  addition ;  so  that  tbi 
figures   stand    iurty-eight   recoveries    and    forty-four   deaths.      Tbea* 
results  do  not  seem  to  warrant  the  high  estimate  which  has  been  sei 
upon  the  value  of  chloral  in  tetanus.     Dr.  Macnamara  {Practitioner^ 
November,  1874)  has  employed  the  remedy  in  a  ditierent  way  from 
what  is  usual.     Believing  that  it  exerts  veiy  little  contix)!  over  the 
spasms,  he  has  not  used  it  for  such  purpose,  but  has  used  it  simply 
as  a  hypnotic,  giving  the  jiaticnt  forty  grains  of  it  at  bedtime,  and  only 
when   the   temperature  rises  above   101°   F.  a  single  dose  of  thirty 
grains  in  the  morning,     No  other  medicine  is  given,  but  the  patient  is 
made  to  swallow  four  ounces  of  milk  with  brandy  every  f(>ur  hours, 
one  ejs,g  being  mixed  with  the  milk  morning,  m>an,  and  evening.     Ho 
asserts  that  in   this  way  out  of  twenty  consecutive  cases  (all  trau- 
matic?) occurring  in  natives  of  India  he  has  saved  seventeen.     My 
own  opinion  is  that  no  one  single  remedy  affords  the  best  chances  in 


•  RicoVKtir.—FflrgnMoti  {Etiin.  Med,  Jtmrn^^  Jolj,  1S7I) ;  WiUsoo  (/^««l,  18T0)?  BtueU\ 
l«tt;  May;  Bnllantym};  Cnshmg  { Pncijic  Med.  nt*fl  Snrff.  Jmtm.)]  Loregrore  {UtiU  ifn 
JourtK,  1872.  I».  4l».^)  ;  Hermlon  {Atiffnia  Med,  and  .Sttrtf,  JoNrn.,  1873^  p.  fli*) ;  Macnikmiin 
{Ittdifin  Mtd.  Gftt.,  Ajtril,  1871);  llichdot  {BulUtin  Thfi-ap.,  Ixxxvi.) ;  LueUii  PuiiilUud  ' 
{Onx.  Mitticfttf,  1875,  p,  Hfl) ;  Bourdy  {httlL  Thtrftp^JxKny'i.);  Cftii©  iLa»*^eU  1876,  L  3«l)i 
Cftuvy  {IJnlL  Th^rtip,,  jtoiii.  ISfi);  Dunitid  {Ctntralhi,/,  Vhirutfjif,  187fl,  77&)  j'L»artii»  {U 
Protjrh  MM.,  1876,  18U);  Pugli^ae  (./««ni.  rf<  Thfrap.,  1875,  244) i  ewh  1  cose;  C»rgild 
{Lancet,  1877,  ii.  158,)  3  cases ;  Boon  (i«w*/o»  Pra^^t.f  xx.  I  ft  I),  2  ctises;  Roberts  {Amvr.  Jnmf* 
Med.  .^ci.,  Ixxlv,  420),  3  ca-ics;  Garnctt  iCincinnnii  lancet  and  6VmmV,  1880,  :ilft),  2  on 

Patai..— Puftn  f,9<rAw»V/r'*  Jnkrtdiirhrr,  Bd.  di.  |>.  110),  2  c&Bm;  Mftcnumanfc  ( fudinn  Jfwf.l 
^ar,  April,  1871),  4  cAnes;  BauJoa  {linfttttn  Thfrnp,,  Ixxxvi.),  3  ciu^om;  BUu  (/&iW.),  3  < 
Petit  iCeMtntlfd.f,  Chir,,  1876,  7^2),  3  ciwc*;  Roberts  {Amer,  Journ,  Mrd,  ScL,  Ixxiy.  420),  3  I 
c»*eB]  CruvcilhiertintriiifBnyiie)  {B»{/ttin  Thfrop^  Ixxxvi.) ;  Labbi^e  {ibid,} ;  Itard  {Sekmfdt'f 
Jithth.f  Bd,  oil,);  Ldundonguo  {BHtUtin  ThSrnp,^  Uxxvil.,  1874);  Verneuil  {Ihid.^  Uxxvii..  I 
1874);  J\oon  (Lnnd*m  PrtMctftianer,  xx.  151);  Boucquier  (CVutrttfht. /.  Chir,,  1870,  717)^1 
BresHoo  {Le  PmgrAt  MSd,,  UU,  ISO);  Puglietto  {JoHrn.  dt  Thirttp.,  1875,  244):  csmII'I 
t  eue. 
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tetanus,  but  that  a  combined  use  of  bromide  of  potasaium,  opium,  and 
chloral  should  constitute  the  buei:^  of  treatment,  the  patient  aUo  being 
supported  with  food  to  the  utmost.  In  stiychnine  and  other  toxeemie 
oonxrulsion^  chtomi  is  often  of  great  value.* 

In  trismus  nascimtium  Dr.  Widenholer  (Boston  Med,  and  Surg.  Journ,^ 
1874)  I'eeommouds  it  vcrj^  hi^g^hly.  He  says  that  in  the  Children's  Hos- 
pital he  formerly  lost  all  his  cases^  but  that  by  its  use  he  has  saved  six 
out  of  twelve.  He  gives  it  to  a  young  babe  in  one-  and  two-grain  doses 
by  the  mouth,  or,  when  the  spasms  prevent,  m  double  the  quantity  by 
the  reetum.  In  choreft  ehlonil  has  been  used  sometimes  with  great  ad- 
vantage,  more  often^  I  think,  with  the  result  of  simply  diminishing  tem- 
porarily  the  choreic  movements,  and  sometimes  without  any  etfeet.  In 
niy  own  experience  the  movemeuls  have  genorally  returned  with  un- 
abated violence  so  soon  as  its  exhibition  was  suspended.  As  a  nocturnal 
quietant  and  hypnotic,  it  would  appear  to  ot!er  very  great  advantages 
in  cafies  of  acute  chorea  in  which  speedy  death  is  threatened  from  the 
incessant  and  violent  movements  j  also  in  cases  complicated  with  frac- 
tureS)  where  a  temporary  lull  is  of  importance. 

In  puerperal  ronvuhions  its  use  in  large  doses  has  met  with  a  great 
deal  of  favor  (see  Phila.  Med.  Times ^  vol.  iv.).  A  halfdraehm  may  be 
exhibited  at  once,  and  half  the  quantity  every  hour  or  two  pro  re  nata* 

In  the  convuhiofts  of  children  it  has  been  employed  with  apparent 
good ;  in  cramps  in  pregniint  women  it  has  been  commenriud  by  I>r. 
Morgenstern  {Wicfwr  Med.  Presse^  Nov.  1871);  in  simjuitus,  by  Dr. 
Xteavitt  (Amer,  Joum,  Med.  Sci.,  April,  1871)  ;  in  the  spasmodic  nocturnal 
enuresis  of  children,  also,  it  may  often  be  used  with  advantage  (I)r.  J. 
B.  Bradbury,  Brit.  Med.  Journ.,  April,  1871);  in  Ifirjjngismus  stridufus 
(I>r.  Rehn,  Jahrbuch  fur  Kinderkrankkeiten^  1871)  and  other  spasmodic 
affections;  in  noeturniil  emissions  at  bedtime  it  is  of  service  (Gascoyne, 
Brit.  Med.  Journ, ^  1872).  In  whooping-aoufjh  it  would  seem  to  be  of 
very  great  value^  as  has  been  attestt^d  by  Di*s.  Adams  {Lttncet,  \,,  1870)| 
Murchison.  {Ihid.y  ti.,  1870),  Higdeu  (^Practitioner,  xxvii.,  1S70),  and  Water- 
house  {Ibid.^  Dec.  1870),  and  \*y  various  French  observers.  Small  doses 
(two  to  eight  grains),  repeated  at  regular  intervals  during  the  day,  are 
often  very  efficacious.  Another  plan,  especially  useful  when  the  parox- 
ysms are  very  severe  at  night,  is  to  give  a  full  dose  at  bedtime.  When 
there  is  a  tendency  to  bronchitis  and  pneumonia,  chloml  miiHt  be  used 
with  care,  as  in  large  doses  it  favors  congestion  of  the  lungs:  yet 
Hurchison  saw  a  very  threatening  case,  complicated  with  bronchitis 
and  pneumonia,  greatly  benetited  by  its  exhibition.  In  asthma  it  has 
Bometimcs  been  of  use,  but  more  often  it  has  failed.  Its  hypodermic 
usie  in  the  algid  stage  of  cholera^  as  recommended  by  Dr.  Hall  (Lancet^ 
31  ly  2,  1874),  appears  to  mo  of  very  doubtful  value. 


*  For  a  paper  diseuMing  tbo  relatioitfl  of  (sblorml  to  Tarioui  mottlj  unimporiatit  alkaloldt, 
irch,/,  Sxptr,  Path,  und  Th^rap.,  ix,  440. 
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The  third  iodi cation  for  which  chlonil  has  been  used  is  to  relie 
ffiiin.     That  it  will  do  bo  when  giveo  in  very  large  doses  there  can 
ilo  doubt;  but,  unless  the  dose  be  so  large  as  to  be  dangerous,  my  e: 
poriene©  of  chloral  is  that  it  is  of  little  value  as  an  anflB^thetic.     I 
powers  in  this  direction  are  incomparably  less  than  tliose  of  opiunij  an( 
its  habitual  use  is  probably  attended  with  very  grave  dangers, 

ThtKjretieally,  chloral  might  be  of  use  to  reduce  temperature,    I^ 
other  active  properties  will  probably  completely  interfere  with  its 
for  this  purpose  in  the  vast  majority  of  such  cases,  especially  as, 
order  to  elieck  the  development  of  animal  heat,  the  dose  must  be  vei 
larsre.     When,  however,  there  is  a  high  ethenic  state  of  the  system,  i\ 
might  be  tried  with  eauiion ;  but  clinical  experience  is  almost  entiri'l 
wanting.     I  know  of  but  a  single  case  (^Med,  Times  and  Gaz.,  ^o' 
1869)  reported ;  in  this  its  use  is  said  to  have  given  satisfaction. 

Locally  a  Kolution  of  chloral  (25  percent,  to  saturation)  lias  been  U&e4 
witli  asserted  good  effects  as  a  stimnlant  and  antiseptic  in  foul  ulcers, 
buboes,  bedsores,  etc.,  especially  when  the  dij^charge  is  free.  It  is  also, 
stated  that  it  gives  great  relief  from  pain  in  uterine  and  other  canct\ 
Applied  to  the  skin,  chloral  acts  as  a  powerful  irritant,  and  it  has  beerf 
pr<^posied  as  a  vesicant,  but  is  said  to  cause  excessive  pain.  See  Ni 
York  Med,  Journ.,  xxxvii,  445. 

Professor  Ore,  of  Bordeaux,  has  proposed  intravenous  injections  oj 
chloml  as  a  substitute  for  ether  and  chloroform  in  surgeiy,  and  as 
means  of  combating  tetanus.     His  suggestion  has  been  ean'ied  out  b; 
himself  and  others  in  a  number  of  eases  with  asserted  good  results.    B 
in  other  instances  it  has  apparently  caused  deutli,  and  its  use  is,  in  m 
opinion,  absolutely  unjustitiabb.     The  risks  hvq  twofold.     Under  any 
circumstances  chloml  occasionally  acts  with  unexpected  violence,  and  it 
has  caused  death  even  when  exhibited  by  the  mouth  in  what  are  usually 
considered  safe  doses.     It  is  plain  that  this  danger  is  vastly  increasei 
by  throwing  the  whole  dose  at  once  upon  the  heart  and  nervous  system, 
Every  one  who  has  practised  intravenous  injections  in  animals  mui 
be  aware  of  the  extraordinary  results  of  throwing  the  poison  aim 
undiluted  into  the  cavities  of  the  heart.     Again,  chloral  exerts  a  ve: 
great  infliienco  on  fibrin,  and  has  even  been  used  to  coagulate  the  blood 
in  varices;  the  intravenous  ui^e  of  the  drug  may,  thcrefoi\\  be  prixlui 
tivo  of  thmmbi  j  indeed,  M.  Tillnux  has  reported  a  case  in  which 
venous  coagulum  was  found  after  death  extending  up  the  ami  even  in: 
the  axillary  vein,  and  accompanied  by  a  white  heart-clot.* 

The  antL^eptie  powers  of  chloral  were  apparently  first  noticed  by 
MM.   Dujardin-Beaumetz   and   Hirne   in   1872   (see   Bulhtin   Therap; 


] 


*  Any  one  de^irouft  t>f  foil  owing  thU  f  ubject  further  friil  find  lb«  fivliowing  refervnoet  < 
valtie : 

Artfhifff  £?lii.,  U.,  1874  \  Bnlhtin  de  VAend.,  xxxviiL,  lfi74  ?  ^«*,  M4d  ,  xlv,.  l«ri ;  <?« 
M(d.  de  BordtuHj^,  xXVu,  IS74;  Gttt.  tha  H/tf>Unujt^  IST4;  Lt  Pfogrlt  Mid,,  1874;  /of»r»»^ 
dt  Thiinj}.,  1 871 J   PreM0t  Med.  Bcfffe,  Oct.  1874, 
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IxatscTi.  224).     Becently  the  Bubjeet  has  beon  investigated  by  various 
Dbservern,  especittlly  by  Dr.  Keen  (Phila.  Med,  TimeSy  vol-  iv.)  and  M. 
Per^o  nn  e.    1 1  Jiu  s  eert  u  i  u  ly  h  eei  i  &h  own  t  h  a  t  ii  so  I  u  t  i  on  o  f  t  w  e  n  I  y  to  for  ty 
grains  to  the  ounce  will  jiroserve  animal  tissuuf*  ibr  a  great  while,  aud 
probably  indefinitely*     Moreover^  the  finest  microscopical  structure  ap- 
peal's not  to  be  altered  by  a  solution  of  this  strength.     Dr.  Keen's  Si's! 
oxpcrieuces  led  him  to  hope  that,  at*  chlorai  does  not  materially  atieet 
-the  color  of  the  titjsueai  it  might  be  useful  in  the  dissecting-room,  and 
subsequent  trials  of  it  have  eoritirmed  Dr.  Keen's  first  hopes  {Araer, 
^ourn.  Med,  Sci.^  July,  1875).     Dr.  Keen  has  also  had  great  satisfaction 
in  the  use  of  chloml  to  keep  free  from  odor  the  urinals  of  paruplegica 
»Dd  other  patients  Mufiering  front  incoatiiienee. 

ToxicoLOOY.^ — That  ciiloml  is  a  dangerous  agent,  capable  of  destroy- 
ing litV%  is  attested  by  a  number  of  published  eases;  Init  this  is  true 
of  other  drugs;  and  the  praetieal  point  to  be  determined  is^  Does  it 
over  act  out  of  proportion  to  the  amount  ingested  ?  or,  in  other  words, 
(9  the  ordinary  therapeutic  dose  ever  become  toxic,  and  does  it  ever 
it  in  a  cumulative,  unexpected  manner?  Abroad,  it  has  very  com. 
xnonly  been  prescribed  in  half-ch^acbra  and  even  druehm  doses,  and  in 
f-he  vaat  majority  of  eases  without  any  bad  resulta.  That  thirty  grains 
is  Dot  a  safe  dose  is  shown,  however,  by  the  ease  of  Dr,  Keytjolds 
(^Practitioner^  March,  1870),  in  which  foi'ty-five  grains  caused  most 
a.larming  symptoms;  by  t bat  of  D2*.  Watson  (Med.  and  Surg.  Jteporfer^ 
Jan.  27,  187 1)^  in  which  eighty  grains,  given  in  ten-grain  doses  spread 
ever  thirty-six  hours,  nearly  yjroved  tatal ;  and  especially  by  a  number 
of  cases  recorded  by  Dr.  II,  VV.  Fuller  {Lancet^  March,  1871),  in  some 
which  very  alanning  symptoms  followed  the  exhibition  of  thirty 
groins,  and  in  one  death  in  a  healthy  youni^  woman  of  thii'ty»  Dr. 
Schwaighofer,  of  Vienna,  records  (Irish  Ilosp.  GiiZ.j  1873)  coma  and 
death  in  a  dininkard  ibllowin^  the  ingestion  of  half  a  drachm.  Dr.  W, 
H.  Lathrop  (  Year- Book  of  Thertiptnitics  and  Fharmact/j  1872,  p.  254) 
records  the  case  of  a  man  previously  healthy,  but  sufieriug  from  de- 
lirium tremens,  who  took  sixty  grains  between  12  and  1  p.m.,  at  2.30  p.m. 
twenty  grains  more,  and  at  3  p.m.,  no  effect  being  manifest,  twenty 
^raina  more.  His  physicians  then  left  him  sleepless  and  complaining 
only  of  a  slight  paralysis*  of  the  lower  extremities;  and  almost  in  a 
moment  ho  was  dead.  Other  cases  might  be  quoted  (see  Berlin.  KUn. 
WocheTischrift,  1876),  but  the  above  are  sufficient  to  show  that  chloral 
may  kill  suddenly  and  unexpectedly. 

An  observation  of  Professor  Yulpian  (Comptes-BenduSj  Ixxxvi.  1303) 
throws  much  light  upon  these  sudden  deaths.  He  found  that  gal- 
vanization of  a  divided  vagus  would  cause  in  a  chloralized  animal  not 
momentary,  but  permanent,  arrest  of  respiration,  if  the  centric  end 
was  selected,  or  permanent  diastole  of  the  heart  if  the  distal  pari  of 
the  nerve  was  attacked.  It  is  very  probal>le  that  in  a  man  under  the 
iufluenee  of  chloroform  or  of  chloral,  death  may  bo  ]>recipitated  by  a 


190 


GENERAL    REMEDIES, 


ellght  peripheral  inhibitory  irritation.  I  think  the  practicftl  dedaction 
from  the  known  faetw  is  thut  twenty  pjrains  ia  thi}  higbest  safe  dose  of 
chloral  \  that  this  amount  should  not  be  repeated  oftener  than  once  an 
hour,  and,  when  sixty  grains  have  been  taken,  not  again  for  some  hours, 
iinlesi*  in  vt^ry  urgent  cases,  as  acute  tetanus  or  violent  chorea  threat- 
eiiiug  8]>cedy  diseolution.  On  the  other  hand,  recovery  has  been  n*- 
ported  by  Dr.  Eehleman  {Fhila.  Med.  Times,  Oct  1870)  atter  the  in- 
gestion (*f  four  hundred  and  sixty  grains.  There  are  no  lesions  found 
after  deuth  from  chloral  which  can  be  considered  pathognomonic,  but 
a  dark,  bloated  counti? nance  and  other  evidences  of  death  from  asphyxia 
have  been  noted  in  some  cases. 

The  treatment  of  ehloml-poisoning  is  identical  with  that  of  opium* 
poisoning,  consisting  in  the  free  use  of  alcoholic  and  external  stimulants, 
such  as  sinapisms,  dry  heat,  frictions,  flagellationSj  etc.,  to  maintain  the 
circulation,  and  of  shaking,  walking,  application  of  dry  electric  brush,  cold 
douches,  etc ,  to  keep  up  the  respiration.  In  practising  these  measures 
it  must  be  remembered,  however,  that  the  patient  in  chloral  poisoning 
is  much  more  apt  to  die  of  exhaustion,  and  especially  of  cardiac  failure, 
than  in  opium -poisoning,  and  that  thercfoi-e  those  methods  of  arousing 
the  nerve-centres  which  do  not,  Like  walking,  require  the  expenditure  of 
effort  on  the  part  of  the  patient  arc  to  be  prcfon-ed.  Artiiicial  respira- 
tion should  iilways  be  resorted  to  before  natural  respiration  altogether 
fails;  and  Clemens  (Schmidfs  Jahrbucher^  Bd.  cli.  p.  09)  has  found  that 
animals  asphyxiated  by  chloral  may  ofXen  be  at  once  aroused  by  the 
inhalation  of  oxygen.  Hypodermic  injections  of  strychnine  liave  been 
recommended  on  theoretical  grounds,  and  a  ease  is  reported  by  Dr. 
B,  W.  Stone  {LouisviUe  Med.  News^  xv.  179),  in  which  four  hundred 
and  twenty-five  grains  of  chloral  were  ingested,  and  recovery  oc- 
curred at\er  the  hypodermic  use  of  onc-fiflh  of  a  gmin  of  strychnine 
in  divided  doses.  Atropine  seems  to  me  a  %^ery  nitioual  remedy,  and 
Dr.  I.  M.  Booth  reports  a  ease  (Lancet,  1884,  i.  468)  of  recovery  after 
about  one  hundred  and  ten  grains  of  chloml  under  the  use  of  tincture 
of  belladonna.  Probably  it  will  herealler  be  found  that  it  is  very  im- 
portant in  al!  forms  of  threatening  narcotism  to  maintain  the  aniinal 
heat.  Dr.  Lauder  Brunton  has  shown  (Journ.  Anat,  viii»  1874)  that 
if  the  bodily  temperature  be  maintained  artificially  animals  survive 
doses  of  chloral  usually  fatal,  or  reco^rer  consciousness  more  quickly 
than  is  normal  after  small  doses.  The  inference  is  very  obvious  that  in 
human  chloral -poisoning,  hy  the  use  of  dry  external  heat,  hot  blankets, 
hot  baths,  and  other  devices,  the  warmth  of  the  patient  should  be  main- 
tained. 

Considerable  attention  has  been  given  both  in  this  country  and 
abroad  to  the  eubject  of  ekronw  chloral-poisoning;  and,  while  some 
affections  have  been  erroneously  attributed  to  the  drug,  there  seems 
to  be  no  doubt  that  its  long-continued  use  often  does  produce  serious 
symptoms,     The  cases  are  divisible  into  two  or  three  groups,  which 
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are,  however,  really  artificial,  as  i»  Bhown  by  the  occiinrence  of  cases  be- 
longing to  two  or  even  three  of  tht^  groups.  The  tirBt  of  these  inelodea 
those  patients  in  whom  the  respiration  in  chiefly  attucted.  The  dyspncEa 
may  be  slight,  and  may  oniy  be  fult  at  times,  as  after  exertion  or  atYer 
meals;  but  it  may  he  constant  and  alarming.  Cases  of  this  character 
are  reported  by  Jastrowitz,  by  Schiile,  and  by  Ludwig  Kirn  {Allgt^m. 
ZeitBchrift  ftir  Psi/chUitrie,  xxix..  1872  ;  Practitioner),  In  one  instance 
(Professor  N.  R.  Smith,  Boston  Med.  and  Surg,  Journ.j  1871)  death  from 
bronchial  eflTusion  is  believed  to  have  been  caused  by  chloral.  Dr.  Ivim 
affirms  (Berlin.  Klin.  Woehensehr.,  xx,  7:il)  that  in  some  cases  mental 
disturbance  with  halliicinatious  occurs. 

In  the  secund  group  of  cases,  eruptions  of  the  skin  are  the  chief 
manifestations  of  the  toxaemia.  In  the  mildent  of  those  tliore  is  no 
distinct  rasfh,  only  the  occasional  appearance  of  transient  red  blotches 
on  the  face  or  neck.  But  a  very  extraordinary  tendency  exists  to- 
wanla  the  production  of  a  rash  or  discoloration  at  the  slightest  cause, 
BO  that  drinking  a  glass  of  wine  will  prf>diiee  an  intense,  even  livid, 
erythemaious  redness  of  the  face.  In  other  instances  there  is  mai'ked 
erythema  (Sehule,  Allgem.  Zeitschr.  fur  Psychiatric,  xxviii.),  occurring 
first  in  spots  upon  the  face,  but  extending  downwar<ls  to  tiie  trunk, 
becoming  more  and  more  general,  and  showing  a  marked  tendency  to 
follow  the  nervo-truaks.  This  erythema  is  Beemingty  duo  to  vaso- 
motor weakness,  and  consequently  is  allied  to  other  more  urgent  symp- 
toms seen  in  chloral  toxstcmia.  Sometimes  it  invades  the  mucous  mem- 
branoSf  which  become  red,  swollen,  and  cedemntous ;  and  if  the  glands 
are  involved,  as  in  a  case  i-eported  by  Dr.  Chapman  {Lancvty  1871),  the 
result  may  bo  serious.  A  deeper  implication  of  the  vaso*motor  and 
cardiac  nervous  system  was  probably  tlie  cause  of  the  general  cede  ma, 
profound  weakness,  and  failure  of  heart-action  in  the  case  recorded  by 
Professor  N.  R,  Smith  {loc.  cit.).  Professor  Smith  also  calls  attention 
to  desquamation  of  the  cuticle  and  idcerations  about  the  nails  as  being 
present  in  these  cases* 

In  the  third  group  of  eases,  potccbifle^  ecchymoses,  ulcerations,  and 
even  high  fever  and  other  p^^ajmic  symptoms,  are  asserted  to  have  been 
produced  by  the  continuous  use  of  chloral.  It  seems  to  me,  however, 
verj*  doubtful  whether  the  drug  really  was  the  cause  of  the  symptoms 
which  have  been  recorded  by  Crichton  Bmwn,  by  Monkton,  and  by 
Kim. 

The  habitual  use  of  chloral  as  a  narcotic  has  been  indulged  in,  it 
is  asserted,  to  a  cnnsiderable  extent,  and  Dr.  George  F.  Elliott  reports 
{Lancet,  1873,  i.  754)  a  case  in  which  '*  delirium  tremens"  Ibllowed  the 
withdrawal  of  the  accustomed  draughts. 

AoMiiviSTaATiOM. — Sufficient  has  been  said  as  to  the  dose  of  chloral* 
It  is  best  given  dOutad  with  a  weak  s^Tup. 


McTAGHLORAL  is  prepared  by  acting  on  chloral  hydrate  with  sul- 


GENERAL  REMEDIES, 

phiiric  acid.     The  hai'd  white  substance  which  forms  after  a  few  da^'B 

i«  wa^shiL-d  with  water  and  driod  by  means  of  chloride  of  calcium  ;  then, 
mixed  with  ^iim,  il  is  tbrmed  info  cmyona  which  are  coated  with  par- 
affii^e  for  external  use  m  a  counter-irritant  and  local  anaesthetic.  It  is 
said  to  be  less  irritating  than  chloral  {Lancet,  i.,  1874). 

Chlohal  CAMPtJOR.^ — Equal  parts  of  chloral  and  camphor  rubbed 
t*igethor  pmdnee  a  clear  liquid,  I*r,  Ijcnox  Browne  claims  that  this 
"when  painted  over  the  painful  parts  and  allowed  to  dry"  gives  the 
greatest  relief  in  neuralijia,  and  that  in  toathaehe  it  ia  equally  efficacious. 
It  occasions  tingling  of  the  Hkin,  but  ocvcr  blisters,  and  has  been  com- 
mended in  pruritus.  A  drachm  of  it  swallowed  by  mistake  produced 
very  sevei*e  prostration,  feebleness  of  the  pulse,  vomiting,  fifteen  "eof- 
fee-gn>und"  stoult*,  and  prolonged  nai'cutiHm,  with  brief  semi -delirious 
periad«,  lat^tirig  four  days  (Amer.  Journ.  Med.  ScL,  Ixxix.  90).  Dr,  D,  B. 
Simmons,  who  reports  the  cajisc,  has  since  found  chloral  camphor,  in 
doses  of  ten  to  twenty  drops,  to  be  very  powerful  as  a  sedative  narcotic 
in  mania,  etc. 

Butyl-Chloral  Hydrate. — The  substance  bi'oughi  forward  as  a 
remedy  by  Oscar  Liebreich  under  the  name  of  croton-chforttl  hydrate  is 
formed  by  the  action  of  chlorine  ^as  upon  aldehyde.  It  ciystallizes  in 
smatl  glittering  tables,*  and  is  soluble  with  difliciilty  in  water.  It  is 
now  Btaterl  to  be  really  butyl-chloral,  which,  when  brought  in  contact 
"with  an  alkali  in  solution,  breaks  up  into  chloride  and  formiate  of 
sodium,  and  biehlorallyleno.  According  to  Liebreich  (Brit,  Med.  Journ^ 
Dec.  20,  187S,  and  Feb,  1876),  a  drachm  of  this  substance,  dissolved 
in  water,  and  introduced  into  the  stomach,  produces  in  the  course  of 
from  fifteen  to  twenty  minutes  a  deep  sleep,  aceompaoied  by  aufcsthesia 
of  the  head.  While  the  eyeball  has  lost  its  irritability,  and  the  trigem- 
inus nerve  shows  no  taction  whatever  on  being  irritated,  th€>  tone  of 
the  muscles  remains  unaltered.  The  effect  upon  the  pulse  and  respira- 
tion is  also  stated  to  be  much  Jess  than  that  produced  hy  equiva- 
lent doses  of  chloral  hydrate,  Liebreich  declares  that  the  symptoms 
after  large  doses  are  deep  sk^ep,  trigeminal  amesthesia,  and  death  by 
arrest  of  respiration.  The  circulation,  he  aflfirms,  is  kept  up  with  great 
tenacity,  and,  even  if  cardiac  action,  as  well  as  respiration,  has  ceased, 
artificial  resj>iration  is  able  to  restore  the  action  of  the  heart  immedi- 
ately^  and  the  life  of  the  animal  may  thus  be  saved.  Immense  doses 
of  cro ton-chloral  produce  canliac  pamlysis.  According  to  the  author 
just  quoted,  the  value  of  the  drug  is  in  its  power  of  lessening  sensi- 
bility before  producing  narcosis.  These  assertions  of  Liebreich  are  not 
borne  out  by  the  seemingly  much  more  elaborate  researches  of  J,  Y* 


^  For  a  detailed  nccnmit  nf  phy«icfi1  and  ehemicii!  cbaractenif  see  %  pitper  bj  E«  Scilierin^, 
K«He*  Reperlor.  fUr  Phttrm.^  Bd.  xxi.  IlefL  tt,  1873,  whieh  I  hav«  abstnictCNl  inlo  Xew  /f«m«- 
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Mering  (Arch,  /.  Erpenm.  PathoL  Pkarm.,  Feb.  1875).  He  found  that 
the  sensibility  of  the  cornea  was  not  abolijih&d  until  the  respiration 
was  r«)duced  to  one-half  its  normal  rate.  Tn  dogs,  cats,  and  rabbits 
the  blood-pressuro  was  reduced  toraporarily  by  s§ma!l  doses,  perma- 
Bently  by  larger  ones.  Intravenous  injections  of  sufficient  quantity 
and  concentration  were  followed  by  immediate  arrest  of  the  heart. 
Alto^thor,  the  symptoms  caused  by  croton-cbloral  seemed  exactly 
parallel  with  those  induced  by  chloral  hydrate.  H.  Windel  Schmidt 
(^CentralhL  f\  Chirurgie^  1877,  p.  210)  also  found  narcosis  to  precede  the 
anfiBsthesia  of  the  head.  According  to  E.  KCilz,  butyl-chloral  is  elimi- 
nated as  urobutytchloralk  acid^  a  substance  analogous  to  uroehloralic 
acid  {Arch,  /.  Gesammte  Physiol.,  xxviii.  534). 

Croton-chloral  has  been  highly  praised  by  Liebreich  for  its  powers 
of  relieving  neuralgias  and  other  painful  affections  of  the  trigeminus. 
He  affii'ms  that  it  will  aflFoni  relief  even  in  severe  tic-iiouIoureuXf  but  is, 
unfoptmmtoly,  only  palliative.  His  statements  have  been  confirmed  by 
I>rs.  J.  W,  hegg  {iKincet,  1873),  Benson  Baker  (Brit  Med.  Joum.,  Oct. 
1873),  J.  B.  Yeo  (Lancet^  Jan.  1874),  Sydney  Ringer  {Brit,  Med,  Journ., 
1874),  and  F.  B.  Lee  (Ibid.),  In  a  single  Tery  severe  case  of  centric 
tic  under  ray  own  care,  ten  grains  of  the  drug  have  given  very  decided 
temporarj^  relief,  and  compelled  sleep-  It  is  usually  adminiBtered  in 
doses  of  from  live  to  twenty  grains,  in  syrup.  The  safest  plan  is  to 
^ve  five  grains  every  half-hour  until  thirty  grains  have  been  taken  or 
relief  afforded.  Liebreich  uses  it  according  to  the  following  formula : 
butyl-chloral  hydrate,  5  to  10  parts;  glycerin,  20  parts;  distilled  water, 
|130  parts.  Dose,  half  an  ounce,  followed  in  five  minutes  by  a  second, 
id  ten  minutes  later  by  a  third  unless  relief  is  aftbnJed. 

PARALDEHYDE. 

Acetic  aldehyde  is  obtained  by  the  action  of  an  oxidizing  agent,  as 
chromic  acid,  upon  alcohol.  The  aldehydes  are  various,  chloral  itself 
being  tinchloraldehyde,  but  acetic  aldehyde  is  the  one  usually  known 
iply  by  the  name  of  aldehyde.  It  exists  in  two  polymeric  modi- 
itions. — one  being  paraldehyde  and  the  other  metaldehyde.  Par- 
aldehyde may  be  prepared  by  heating  acetic  aldehyde  with  a  small 
quantity  of  hydrochloric  acid  or  with  zinc  chloride.  Its  formula  is 
(C,H/>),  or  C^H^jO^,  which  latter  represents  the  addition  (combination) 
of  the  three  molecules  representeti  in  the  firHt  formula.  It  is  a  colorless 
liquid,  having  a  boiling-point  of  123.5''  CI,  and  a  very  distigreeablo  odor 
and  taste.  Met  aldehyde  may  bo  prepured  l>y  passing  gaseous  hydro- 
chloric acid  through  acetic  aldehyde  and  then  cooling  with  a  freezing 
mixture.     It  crystallizes  in  needles  or  tetragonal  prisms. 

Phtsiolooical  Action. — The  physiological  action  of  paraldehyde 
was  fir^t  investigated  by  Br.  Cervello  (Archiv  /.  Bxper,  Path.  Phirm., 
265),  whose  results  have  been  confirmed  and  extended  by  Alber- 
oni  (Arch,  ItaL  de  Biol),  Quinquad  (Compt.-Rend.  Soc.  Biolog,^  lS8^)j 
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Henocque  (Ibid,),  Vulpiau  (Ibid.)^  Bochefontaiaa  (Ibid.)^  and  Prevost 
(Internat  Congress^  1884,  vol.  i.).  In  frogs  it  produces  Bleep*  with  lom 
of  ftengibilhy  and  complete  relaxatioD  of  the  ranacular  system,  without 
alTec'ting  the  cardiac  movements  or  the  vagi  or  motor  nerves.  After 
toxic  doses  death  occurs  from  paralysis  of  the  resfiiratory  centre-  In  the 
rabbit  doses  of  thirty-five  to  forty-five  grains  cause  profound  sleep,  with 
progressively  dinunishing  respimtion,  and  at  last  death  from  asphyxia, 
without  convulBtons.  The  reiexes  arc  diminished,  but,  according  to 
Provost,  the  knee-jerk  does  not  disappear  until  alter  the  pupillary  and 
conjunctival  reflexes,  an  indication  that  the  action  of  the  drug  is  upon 
the  upper  ralher  than  upon  the  lower  portion  of  the  spinal  cord.  Par- 
aldehyde appears  to  have  very  little  effect  upon  the  circulation,  though 
it  has  been  shown  by  Qtimquand  that  after  large  doses  there  is  lessening 
of  the  heart-force.  In  poisoning  hy  it  the  bodily  temperature  fall»,  the 
elimination  of  carbonic  acid  is  lessened,  and  the  color  of  the  blood  is 
changed.  According  to  Quinquand,  this  change  of  the  blood-eolor  is  due 
to  methtemoglobin,  but  Henocque  affirms  that  the  spectroscope  shows 
only  the  band  of  reduced  hai'moglobin,  and  that  paraldehyde  checks 
the  formation  of  metluemoglobin  in  poisoning  by  the  nitrites. 

Therapeutic  Properties*^ — Physiological  researches  upon  paralde- 
hyde have  led  to  its  employment  in  practical  medicine  as  a  hypnotic 
with  the  hope  that  it  would  be  superior  to  chloral.  When  taken  in 
doses  of  one  drachm  it  usually  produces  sleep  closely  resembling  natural 
sleep,  which  may  not  be  followed  by  after-effects.  Pai^aldehyd©  is, 
however,  very  irritant  to  mucous  meml>ranes,  and  therefore  not  rarely 
impairs  the  digestion,  and  Dr.  J.  G.  Kiernan  has  fi:)und  its  prolonged 
use  to  be  followed  by  intractable  nasal  ulcers,  skin-eruptions,  and 
other  evidences  of  disturbance  of  nutrition,  such  as  occur  after  th© 
similar  employment  of  chloral,  while  Kraft-Ebing  has  seen  delirium 
and  other  outward  results,  and  also  a  paraldehyde  habit.  Br.  H.  B. 
Williams  (Journ.  Amer.  Med,  Assoc,  vol.  viii.)  states  that  he  has  used  it 
with  Buccess  in  epUepst/.  In  therapeutic  doses  it  has  little  or  no  control 
over  pain.  It  must  be  always  given  well  diluted.  On©  objection  to  it 
is  the  disagreeable  odor  which  it  is  apt  to  impart  to  the  breath.  Dr. 
Sommer  (Netirohg.  CentmlhL^  1886)  reports  a  ease  in  which  severe  vaso- 
motor disturbance  was  an  aiter-eff-ect  of  ]mraldehyde.  Prof  Bokai 
(PAarw,  Post.  April,  1886)  found  it  in  animals  the  physiological  antidote 
of  strychnine;  and  Kraft-Ebing  used  it  successfully^  in  doses  of  three 
drachms  a  day,in«^ma;  accessory  spasm  (Zeitschr.f.  Therap.,  April,  1887), 


Amylene  Hydbate  is  a  clear,  colorless  liquid,  of  a  penetinting  odor, 

soluble  in  eight  parts  of  water,  and  miscible  with  alcohol  in  almost  all 
proportions,  whose  physiologica!  properties  were  discovered  in  1885  by 
Yon  Mering  and  Thierfelder  [Zeitschr,  /.  Phys,  Chtmie.,  Bd.  L  8.  9), 
According  to  Von  Mering,  it  is  a  valuable  hypnotic,  standing  midway 
between  chloral  hydrate  and  paraldehyde,  one  drachm  of  chloral^  two 
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sfcms  of  aiuyleue  hydnite,  and  three  drachms  of  paral<iehvde  being 
tilbout  equivalttut  in  power.  In  moderate  dot^ex  it  is  etiid  to  produce  in 
the  lower  animals  deep  sleep  without  affecting  the  reepiration  or  eireula- 
tioD.  Large  doses  paralyze  the  medulla  oblongata.  Von  Mering  has 
used  amylene  hydrate  in  doses  of  fVora  fifty  to  ninety  drops  ia  sixty 
eaeea  of  insomnia  with  excellent  results.  It  is  prefemble  to  pamldo- 
hyde  on  account  of  its  more  plea^idnt  taste.  In  sleep lessness  from  pain 
it  has  little  or  no  influence. 

Urethan  18  chemically  CArbamate  of  ethylic  ether.    It  occurs  in 
crystals  or  crystalline  masses,  without  wlor,  and  having  a  taste  like  salt- 
petre.    It  is  soluble  in  one  part  of  water,  six- tenths  parts  of  alcohol, 
one  part  of  ether,  one  and  three-tenths  parts  of  ehlorotorm,  and  three- 
tenths  part  of  glycerin.     The  watery  solution  has  a  neutral  reaction. 
Attention  was  first  called  to  it  as  a  possible  h^i^notic  by  Professor 
Schmiedeberg  {Archiv  /.  Exper.  Path.  Fharm.,  xx.  210),  and  it  has 
since  been  physiologically  investigated  by  Jacksch  (  Wien.  Med.  Blatter^ 
1885)  and  by  Professor  Von  Anrep  (London  Med.  Rec,^  Dec.  15,  1886). 
When  urethan  is  given  to  one  of  the  lower  animals  it  produces  first  a 
period  of  excitement,  with  increased  respiration  and  cardiac  movements, 
which  is  followed  very  shortly  by  a  deep  sleep,  with  slowing  of  the 
respiration.     If  a  fatal  dose  has  been  taken,  the  respiration  becomes 
Blower  and  slower,  the  uncnnsciousness  ahsohite,  the  reflexes  are  abol- 
ished, and  a  pronounced  full  of  the  bodily  temperature  occurs,  with 
marked  weakness  of  the  cardiac  action,  and  finally  death  from  asphyxia, 
Acscording  to  Schmledcberg,  the  action  of  urethan  upon  the  circulation 
is  Tery  glight,  much  less  than  that  of  chloral ;  even  in  deep  narcosis 
the  arterial  pressure  remaining  normal     The  lessening  of  reflex  activity 
is  primarily  due  to  an  action  upon  the  spinal  cord,  although  the  irrita- 
bility of  the   peripheral   endings  of  the  motor  nerves  is  said  to  be 
lessened.     The  psychn-motor  centres  in  the  cerebral  cortex,  accortling 
to  Von  Anrep,  suffer  decrease  of  their  faradic  excitability  under  the 
influence  of  decided  doses»     Urethan  has  been  used  to  a  considerable 
extent  by  clinicians  a?*  a  hypnotic,  but  the  reports  as  to  its  actiim  are 
very  contradictory.     Thus^  it  is  commended  by  Dn  Sticker  (I)euts*'hes 
Med.  Zeitschn.  Jan.  1886),  by  Dr.  Myrtel  (Bn't.  Med.  Journ.,  Feb.  1886), 
l>yl>r.  Ri^ttenbiller  (  Thfnip.  Gaz.,  11  174),  and  by  Dr.  Kraepelin  (NeuroL 
Vmiralbl.^  Ko.  6,  188G),  while  Dr.  Bock  and  Dr.  W,  Kcmnig  condemn  it. 
It  has  been  used  hj^odermicall>^  by  Koenig  in  doses  of  as  high  as 
t  weaty-o n  e  grai  n s  w  i  t  h  on  t  s  uccess .    By  t  h  e  mou  t  h ,  accordi ng  to  K  ra  o po- 
liri,  a  full  do«e  is  forty-five  grains,  but  seventh-five  grains  may  be  given. 
It  appears  to  have  no  analgesic  effect.     It  has  been  given  by  Jaekman 
(Lancd,  June,  1886)  in  traumatic  tetanus  with  success  atlcr  the  iailuro 
*jf  chloral  (a  boy  aged  fifteen,  four  grains  every  two  hours) ;  and  by 
^^'  T,  S.  Bennett  with  asserted  advantnge  in  the  eclampsia  of  child- 
hood and  cf  the  puerperal  state  (Trans.  Texas  State  Med.  Assoc.^  1887). 
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Htpnowk,  or  AcETOPHENONE,  18  E  colorless,  volatile  liquid^  having  m 
very  tenaciousT  persiatent  odor,  recalling  that  of  bitter  almondSf  not  M 
flammable,  not  soluble  in  water  or  in  glycurin^  but  very  soluble  in  aleoh<^ 
ether,  chloroform,  benzine  and  also  certain  oils,  especially  that  of  sweet 
almondfi.  It  was  first  proposed  as  a  hypnotic  by  Dr.  Dujardin-BoajJ 
metz,  who  states  that  in  the  lower  animals  it  causes  deep  sleep.  ^ 
liabordc  (Coinpt.-Rend.  Soc,  BioL^  1885)  attirms,  however,  that  it  do€il 
not  produce  in  the  loweruniraals  deep  sleep  unless  given  in  toxic  doses, 
when  the  uneonsciousneSH  terminates  in  death  from  asphyxia.  Ho  also 
Btatos  that  it  has  a  powerful  local  paralyznnt  influence.  Professor  Gniesct 
(Semaine  Med,^  Dec.  1885)  likewise  failed  to  obtain  a  h\^notic  influence, 
either  by  hypodermic  or  stvomachic  administration,  in  dogs  and  monke 
and  Mairet  and  Combemale  {MonfpelUer  Med.^  vol.  xviii.,  1886)  also 
that  its  narcotic  power  varies  in  different  animals,  and  that  the  pa 
lytic  is  usually  greater  than  the  soporific  influence.  After  tatal  du: 
coma,  general  muscular  paralysis,  and  death  from  asphyxia  result. 
reports  of  clinicians  upon  the  action  of  hyi^none  generally  condei 
it.  Kraepelin,  it  is  true,  speaks  of  it  as  a  useful  remedy,  and  Dr.  C, 
Norman  {Joitrri.  Ment.  Sci.,  vol,  xxxii.  p.  519)  has  successfully  used  it 
hypodermic-ally,  in  doses  of  five  to  twelve  minims,  in  vanous  cases  of 
insanity;  but  Hirt,  Mairet  and  Combemale,  Rey,  and  Rottenbiller  have 
all  failed  to  obtain  good  results  fi*om  it.  The  maximum  dose  given 
Bey  without  success  was  sixty  drops,  or  twenty-three  grains. 


leml 


Methtlai.  is  a  highly  volatile  fluid,  boiling  at  lf)7,60,  soluble  in  water, 
alcohol,  and  oil  Prepared  chemically  by  Malaguti  in  1839,  it  was  not 
suggested  as  a  medicine  until  1887»  when  M.  Personal!  discovered  that 
it  causes  in  the  lower  animals  sleep,  with  increase  of  the  pulse-rate  and 
lowered  arterial  pressure  and  temperature.  It  has  been  further  studied 
by  Dr.  M.  Motrokhin  (  Vratch^  x.,  1887,  abstracted  Brit.  Med,Joum.^  vol 
i,j  1887),  who  finds  that  it  lessens  reflex  activity  and  the  irritability  of 
the  cerebral  cortex,  and  when  inhaled  by  man  in  doses  of  two  ouncefl 
produces  sleep,  with  loss  of  sensibility,  without  any  effect  upon  the 
heart.  But  Dr.  Serges  Popoif  (Ibid.)  states  that  acconling  to  his  ^ 
aearchea  it  acta  directly  upon  the  cardiac  muscle  or  its  ganglia,  both™ 
frogs  and  in  warm-blooded  animalH.  It  is  rapidly  absorbed  and  vepf 
rapidly  eliminated,  and  ought  perhaps  to  be  considered  as  an  anfesthetio 
rather  than  a  hjnpnotic.  It  has  been  given  hypodermically,  but  Mo- 
trokhin affirms  that  its  subcutaneous  injection  is  very  painful  and  often 
causes  local  gangrene.  Mairet  and  t'ombemale  {Compt.-Rend.^  Jan.  and 
April^  1887)  have  used  met hylal  in  thirty-six  eases  of  insanity,  Thfl 
commencing  dose  is  seventy-five  grains,  their  maximum  dose  one  hdP 
drcd  and  twenty  grains.  Its  use  is  said  to  be  free  from  danger  and  to 
cause  no  unpleasant  ai\er*etiect ;  but  most  patients  become  rapidly  aci 
tomed  to  it,  so  that  its  sleep-producing  power  iy  gi-eatly  impaired. 
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Xn  the  preaeiit  group  are  coQ&idered  mediemes  whoso  preparationH, 
wtm^B  takeo  into  the  system,  cause  marked  dilatotion  of  the  pupil,  and 
aetr  upon  t^e  cerebral  nerve-cells  bo  as  to  produce  delirium. 

OAJNNABIS   DTOICA-mDIAN    CANNABIS-INDIAN    HEMP. 
tr.S.     CANNABIS    AMERICANA- AMERICAN    CANNABIS, 

Under  the  respective  names  which  head  this  article,  the  U.S.  Phar- 
fnaoopoBia  recognizes  the  dried  tops  of  the  Cannabis  sativa,  or  common 
bo  tup  plant,  as  it  grows  in  India  and  in  our  own  country^ 

EXTRACTUM   CANNABIS   INDICfi— EXTRACT    OF    INDIAN   HEMP. 

The  alcoholic  extract  of  Indian  liemp  is  a  blackish,  resinous  extract, 
of  a  decided  narcotic  odor  and  a  peculiar  taste.  J  n  tho  East,  hemp  and 
Its  eduets  are  used  as  narcotic  *5tirnulant«,  Qunjah  ia  the  dried  plant  as 
sold  in  the  bazaars  of  Calcutta  for  smoking.  Churrus  is  the  resiriOUH 
exudation  with  the  epidermis,  etc.,  scraped  otT  the  leaves.  Hashish  ia 
AQ  Arabian  preparation  of  tho  drug.  The  renin,  which  represents  th© 
activity  of  hemp,  is  sometimes  known  as  Cannabine.  It  is  beat  obtiiiued 
by  precipitating  the  saturated  tincture  with  water  containing  an  alkali. 
H«^mp  al9o  containjs  a  trace  of  volatile  oil. 

Phtsiolooical  AcTiON.^ — When  given  in  full  doses,  cannabis  indica 
]Trodiices  a  feeling  of  exhilaration,  with  a  condition  of  re  very,  and  a 
train  of  mental  and  nervous  phenomena  which  varies  very  muob  ac- 
cordinij  to  the  temperament  or  idiosynenisies  of  the  subject,  and  very 
pT>:>bably  also,  to  jiome  extent,  according  U)  the  nature  of  his  surronnd- 
iriira.  The  sensations  are  generally  spoken  of  as  very  pleasurable ; 
••J\cn  beautiful  visions  float  before  the  eyes,  and  a  sense  of  ecstasy  fills 
tHe  whole  being;  sometimes  the  venereal  appetites  are  greatly  excited  ; 
'^'tnettmes  loud  laughter,  constant  gigglings  and  other  indications  of 
nurtli  are  present.  Some  years  since,  in  experimenting  with  an  extract 
fnade  from  the  American  plant,  I  took  a  large  dose,  and  described  the 
i^ultas  Ibllows  (Proceed.  Amer  PhihsopL  Soc,  18C9,  vol.  xi.  p.  226): 

"About  half'past  four  p.m.,  September  23,  I  took  most  of  the  ex- 
tmet.  No  immediate  symptoms  were  produced.  About  seven  p.m.  a 
ppofesaional  call  was  retiuested,  and,  forgetting  all  a!>out  the  hemp,  I 
w'ent  out  and  saw  my  patient.     While  writing  the  prescription,  I  be- 
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came  perfectly  obliirious  to  Buiroundmg  objects,  but  went  on  w 
without  aoy  check  to  or  deviation  from  the  ordinaiy  seried  of  I 
acts  connected  with  the  process,  at  least  that  I  am  aware  of. 
tho  recipe  was  finished^  1  euddeoly  recollected  where  I  was,  and 
ing  up^  saw  my  patient  sitting  quietly  heforo  me.  The  convictic 
irresistible  that  I  had  sat  thus  many  minutes,  perhaps  hoiin 
directly  the  idea  fastened  itself  that  the  berap  had  commoncod  > 
and  had  thrown  me  into  a  trauce-iike  etal©  of  considerable  du] 
during  which  I  had  been  e*tupidly  sitting  before  my  wondering  p 
I  hastily  arose  and  apologized  for  remaining  so  long^  bat  was  ass 
had  only  been  a  v^vy  few  minute?*.  About  seven  and  a  half  v,M 
turned  home.  I  was  by  this  time  quite  excited,  and  the  foelin^of  h 
now  rapidly  increased.  It  was  not  a  sensuous  feelijig,  in  the  on 
meaning  of  the  term ;  it  was  not  merely  an  intellectual  excitaii 
was  a  sort  of  bien-itre^ — the  \2Ty  opposite  to  malaise.  It  did  not 
from  without  j  it  was  not  connected  with  any  passion  or  sense, 
simply  a  feeling  of  inner  joyousness;  the  heart  seemed  buoyant  b 
atl  trouble ;  the  whole  system  felt  aa  though  all  seiis*e  of  fatigue 
forever  banished  ;  the  mind  gladly  i*an  riot,  free  constantly  to  lea] 
one  idea  to  another,  apparently  unbound  fi-om  its  ordinary  la' 
was  disposed  to  laugh  j  to  make  comic  gestures ;  one  veiy  frequen 
current  fancy  was  to  imitate  with  the  arms  the  motions  of  a  t 
and  with  the  lips  the  tune  he  was  8Up[>osed  to  be  playing.  Thei 
nothing  like  w^ild  delirium,  nor  any  hallucinations  that  I  remi 
At  no  time  had  I  any  visions,  or  at  least  any  that  I  can  now  ' 
mind  ;  but  a  person  who  was  with  me  at  that  time  states  that  { 
raisod  my  head  and  exclaimed,  '  Oh,  the  mountains  [  the  moun^ 
While  I  was  performing  tlie  various  antics  already  alluded  to,  I 
very  \vell  I  was  acting  exceydiugly  foolishly,  but  could  not  contn 
self  I  think  it  was  about  eight  o'clock  when  I  began  to  have  a  i 
of  numbness  in  my  limbs,  also  a  aenseof  geneml  uneasiness  and  t 
and  a  fear  lest  I  had  taken  an  overdose.  I  now  constantly  ^ 
about  the  house ;  ray  skin  to  myself  was  wann,  in  fact  my  whol 
face  felt  flushed  ;  my  mouth  and  throat  were  very  dry ;  my  legs  | 
u  strange,  foreign  feeling,  as  though  they  were  not  a  part  of  my 
I  counted  my  pulse  and  found  it  one  hundi*ed  and  twenty,  qui 
and  strong.  A  foi*ebodiug,  au  undetined,  horrible  fear,  as  of  impe 
death,  now  commenced  to  creep  over  me ;  in  haste  I  sent  for  ni 
aid.  The  curiouja  sensaUous  in  my  limbs  increased.  My  legs  i 
though  thoy  were  waxen  pillars  beneath  me.  I  remember  feeling 
with  my  hand  and  linding  them,  as  I  thought  at  least,  very  Jiri 
muscles  all  in  a  atateof  tonic  contraction.  About  eight  o'clock  I 
to  have  marked  'spells,'^ — ^periods  when  all  connection  seemed 
fiovered  between  the  external  world  and  myself.  I  might  be  m 
have  been  unconscious  dnring  these  times,  in  so  far  that  I  was  oW 
to  all  external  objeets,  but  on  coming  out  <»f  one  it  was  not  a  1 
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dreamless  void  upon  which  I  looked  back,  a  mere  empty  epaco,  but 
rather  a  period  of  active  but  aimless  life,  1  do  not  think  there  was 
any  connected  thought  in  themj  they  seemed  simply  wild  reveries, 
without  any  binding  cord, — each  a  meiva  chaos  of  disjointed  ideas.  The 
mind  seemed  freed  from  all  its  ordinary  laws  of  associatioQ,  8o  that  it 
passed  from  idea  to  idea,  as  it  were,  perfectly  at  random.  The  duration 
of  these  spells  to  me  was  very  great,  although  they  really  lasted  but 
from,  a  few  seconds  to  a  minute  or  two-  Indeed,  I  now  entirely  lost 
my  power  of  measuring  time.  Seconds  were  hours ;  minutes  wei^ 
days;  hours  were  infinite.  Still,  I  was  perfectly  conscious  during  the 
intermissions  between  the  paroxysms.  I  would  look  at  my  watch^  and 
then  after  an  hour  or  two,  us  I  thought^  would  look  again  and  find  that 
scarcely  ^yi}  minutes  had  elapsed.  I  would  gaze  at  its  face  in  deep  dis- 
gust, the  minute-hand  seemingly  motionless,  as  though  graven  in  the 
foee  itself;  the  laggard  second-hand  moving  slowly,  so  slowly.  It  af>- 
peared  a  hopeless  task  to  watch  during  its  whole  infinite  round  of  a 
minute,  and  always  would  I  give  up  in  despair  before  the  sixty  seconds 
ha*l  elapsed.  Occasionally,  when  my  mind  was  most  lucid,  there  was 
in  it  a  sort  of  duplex  action  in  regard  to  the  duration  of  time.  1  would 
think  to  myself,  It  haa  been  so  long  since  a  certain  event, — an  hour,  for 
example,  since  thu  doctor  came;  and  then  reason  would  say,  No,  it  has 
been  only  a  few  minutes ;  your  thoughts  or  feehngs  are  caused  by  the 
hemp.  Nevertheless,  I  was  not  able  to  shake  off  this  sense  of  the 
almost  indefinite  prolongation  of  time,  even  for  a  minute.  The  parox 
ysms  already  alluded  to  were  not  accompanied  with  muscular  relaxa- 
tion. About  a  quarter  befr^re  nine  o'clock,  I  was  standing  at  the  door, 
anxiously  watching  for  the  doctor,  and  when  the  spells  would  come  on 
I  would  remain  standing,  leaning  slightly,  perhaps,  against  the  door-way. 
After  a  while  I  saw  a  man  approaching,  whom  I  took  to  be  the  doctor. 
The  sounds  of  his  steps  told  me  he  was  walking  very  rapidly,  and  he 
wad  under  a  gaa-lamp,  not  more  than  one-fourth  of  a  square  distant, 
yet  he  appeared  a  vast  distance  away,  and  a  corresponding  time  ap- 
proaching. This  was  the  only  occasion  on  which  I  noticed  an  exaggera- 
tion of  distance ;  in  the  room  it  was  not  perceptible.  My  extremities 
now  began  to  grow  cold,  and  I  went  into  the  house.  I  do  not  remember 
further,  until  I  was  aroused  by  the  doctor  shaking  or  calling  me.  Then 
intellection  seemed  pretty  good.  I  naiTated  what  I  had  done  and 
suffered,  and  told  the  doctor  my  opinion  was  that  an  emetic  was  indi- 
cated, both  to  remove  any  of  the  extract  still  remaining  in  my  stomach, 
and  also  to  arouse  the  nervous  system.  I  further  suggested  our  going 
into  the  office,  as  more  suitable  than  the  parlor,  where  wo  then  were. 
There  was  at  this  time  a  very  marked  sense  of  numbness  in  my  limbs, 
and  what  the  doctor  said  was  a  hard  pinch  produced  no  pain.  When 
I  attempted  t<3  walk  up-stairs,  my  legs  seemed  as  though  their  lower 
halves  were  made  of  lead.  After  this  there  were  no  new  symptoms, 
only  an  intensifying  of  tho.se  already  mentioned.     The  periods  of  un- 
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condciousnees  became  at  once  longer  aod  more  frequent,  and  during 

their  absence  iulellecliou  was  more  imperfect,  although  when  iborougUl| 
routted  I  thought  1  reasoned  aud  judged  clearly.  The  oppressive  fi^ 
ing  of  iiupcDdiug  death  became  more  intense.  It  was  horrible, 
paroxysm  would  seem  to  have  been  the  longest  I  had  suffered ;  as  j 
came  out  of  it,  a  voice  seemed  constantly  saying,  *  You  are  gettiii 
worse ;  your  paroxysms  are  growing  longer  and  deeper ;  they  will  over 
master  you ;  you  will  die/  A  sense  of  personal  antagonism  betwee| 
my  will-power  and  myself,  as  affected  by  the  drug,  grew  very  stroD 
I  felt  as  though  my  only  chance  was  to  struggle  against  these  parox- 
ysms,— that  I  must  constantly  aix>use  myself  by  an  effort  of  will  j  au 
that  effort  way  mudts  with  iutiiiite  toil  and  pain,  I  felt  as  if  some  ev 
spirit  had  control  of  the  whole  of  me  except  the  will-power,  and  was  in 
determined  conflict  with  thaty  the  last  citadel  of  my  being,  I  havi 
never  experienced  auy thing  like  tlio  fL^artul  sense  of  almost  hopele 
anguish  and  utter  wearint^ss  which  was  ujion  me.  Once  or  twice  during 
a  paroxysm  I  had  what  might  be  called  nightmare  sensations:  I  fell 
myself  mounting  upwards,  expanding,  dilating,  dissolving  into  the  wid 
confines  of  space,  overwhelmed  by  a  horrible,  rending,  nnutterablK 
despair.  Then,  with  tremendoua  effort,  I  seemed  to  shake  this  off,  and 
to  start  np  with  the  shuddering  thought,  Next  time  you  will  not  be 
able  to  throw  this  off,  and  what  then?  Under  the  influence  of  an 
emetic  I  vomited  freely,  without  nausea,  and  without  much  relief. 
About  midnight,  at  the  suggestion  of  the  doctors,  I  went  upstairs  to 
bed.  My  legs  and  feet  seemed  so  heavy  I  could  scai'cely  move  then 
and  it  was  as  much  as  I  could  do  to  walk  w^ith  help.  I  have  no  recoli 
lection  whatever  of  being  undressed,  but  am  told  I  went  immediatelj 
to  sleep.  When  I  awoke,  early  in  the  morning,  ray  mind  was  at 
clear,  but  in  a  few  minutes  the  pHro,>cysms,  similar  to  those  of  the  even 
ing,  came  on  again,  and  recurred  at  moi'e  or  less  brief  intervals  until 
late  in  the  afternoon.  Ali  of  the  day  there  was  marked  anteathosia  of 
the  skin.  At  no  time  w^ej*e  thei^e  any  aphrodisiac  feelings  produced. 
There  was  a  marked  increase  of  the  urinary  secretion.  There  wore  nq 
after-effects,  eiich  as  nausea,  headache,  or  constipation  of  the  bowels." 

The  sense  of  prolongation  of  time  which  I  experienced  was  to  me 
very  remarkable,  but  is  not  uncommon  in  these  cases.  It  is  evidentlj 
due  to  the  immense  rapidity  of  the  succession  of  ideas,  The  mindj 
without  doubt,  measures  time  by  the  duration  of  its  own  processes,  and 
when  an  infinitude  of  ideas  arise  before  it  in  the  time  usually  occupied 
by  a  few^  time  becomes  infinitely  prolonged  to  the  mind.  It  is  a  lifd 
time  in  the  minute.  A  very  common  mental  phenomenon,  not  ye 
mentioned,  is  a  condition  of  double  con-sciousness,  a  sense  of  having 
two  existences,  of  being  at  the  same  time  one's  self  and  somebody  els 

In  some  cases  Indian  hemp  produces,  in  addition  to  or  even  in  th6 
place  of  the  symptom  already  spoken  of,  marked  disturbances  of  me 
tility.     Convulsions  have  been  noticed  by  Dr.  Lawrie  {Stille^s  Thera 
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ptutics,  vol.  i.  p,  772)^  and  local  ppft^ms,  with  salaam  convubions,  by 
Dr  F.  H.  Brown.  According  to  Dr.  O'Sbaogbneasyj  tbo  induction  of 
catuloj)t*y  is  not  rare  anion^  the  Hindoos. 

Whatever  may  be  the  symptoms  of  the  first  stage,  Booner  or  later, 
if  the  do»e  be  sufficient^  drowsiness  comes  on.  Generally,  before  it  ifl 
marked,  partial  anaeBthcHia,  often  with  partial  loss  of  strenjtcth,  ia  inani- 
feat^df  especially  in  the  lower  limbs.  The  pupils  are  dilated,  the  pulse 
is  quicketied,  and  finally  the  subject  falls  into  a  heavy  sleep,  out  of 
which  he  generally  awakes  hungry,  without  any  of  the  wretched 
gadtrie  seni^^tioiid  or  the  maluii^e  felt  alter  an  opiate.  Contusion  of 
thought,  however,  may  persist  for  some  hours.  Cannabis  exerts  no 
constipating  infiuoDce  upon  the  bowels,  and  appears  to  increase,  rather 
than  decrease,  the  excretion  of  the  kidneys. 

In  the  lower  animals  cannabis  Lndica  produces  symptoms  some- 
what similar  to  those  which  it  causes  in  man.  In  the  dog  there  is  a 
stage  of  exaltation  followed  by  profound  sleep  (Hans  Zeitler,  Inavg, 
Diss.,  1885;  H.  A,  Hare,  Therap.  Gazette,  1887).  That  the  drug  has 
very  little  influence  upon  the  vital  functions  is  shown  by  the  enormoue 
amounts  required  in  Dr.  Hare's  experiments  to  kill.  Dr.  Hare  noted 
both  in  the  dog  and  in  the  finyg  that  there  was  a  period  of  heightened 
followed  by  one  of  markedly  losBone<l  reflex  acti^'ity.  The  loss  of 
reflex  activity  was  the  result  of  an  influence  exerted  upon  the  sensory 
side  of  the  cord  or  upon  the  sensory  nerve  trunk,  the  anfesthesia  in  the 
frog  being  complete  at  a  time  when  voluntary  movement  was  preserved  : 
further,  when  the  drug  was  applied  directly  to  the  nerve-trunk  it  pro- 
duced sensory  pahy.  Althout^h  probably  a  local  anfcetbctic,  cannabis 
indica  is  too  irritant  to  be  applied  to  delicate  mueouH  membranes, 

Tbkbapeittics, — Leaving  out  of  sight  the  employment  of  the  medi- 
cine by  alienii^tSj  hemp  has  been  used  in  this  country  chiefly  for  the 
rditf  of  paiHy  but  also  to  some  extent  as  a  hypnotic.  As  an  analgesic^ 
it  is  very  much  inferior  to  opium,  but  may  bo  tried  when  the  latter  is 
for  any  reason  eoutra-indicated.  In  full  doses,  in  neuralgic  pains,  it 
certainly  often  gives  relief  It  has  been  very  largely  employed  to  in- 
lice  euthanasia  in  the  advanced  stages  of  j>/t/^iS7>,  and  constitutes,  it  is 
id,  a  popular  nostrum  employed  for  that  purpose,  In  tetanus^  Indian 
hemp  has  been  used  quite  largely,  and  until  within  a  short  time  was, 
kller  opium,  one  of  the  few  known  drugs  of  service.  Dr.  Roemer  (St, 
ouis  Mt'dical  and  Surgical  Journal,  p.  3t>3,  1873)  has  collected  thirty- 
five  cases,  with  twenty-one  recoveries  and  fourteen  deaths.  As  sug- 
sted  by  Dr.  Seguin,  of  New  York,  cannabis  indica  is  sometimes  of 
Jue  in  the  treatment  of  migraine.  It  should  be  given  continuously, 
day  after  day,  for  months,  in  such  doses  as  will  keep  just  within  the 
hmit  of  distinct  physiological  effects. 

Administration. — The  action  of  the  preparations  of  Indian  hemp 
I  exceedingly  variable,  in  some  cases  small  doses  producing  alarming 
ITects,  in  other  instances  the  remedy  seeming  almost  entirely  power* 
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loss.    There  appears  to  be  a  very  great  difference  ia  tlie  susceptibility^ 
of  persons  to  its  influence ;  but  this  cannot  explain  the  wide  varlanc 
of  the  clinical  results  obtained  by  its  use.    A  large  pro|>ortion  of  thi 
extracts  upoo  the  market  must  be  inert.     Possibly  tbe  crude  dru 
undergoes   deterioration   during   its   long   sea-voyage  from  India;  i 
least  I  have  had  extract  carefully  made  from  genuine  Indian  hemp^ 
and  offering  all  the  physical  cbamcters  of  good  extract,  yet  entirely 
inert  in  doses  of  many  grains.     I  have  seen  an  eighth  of  a  grain  of  an 
English  extract  produce  in  a  susceptible  woman  decided  intoxication. 
So  far  as  my  present  knowledge  goes,  although  the  foreign  extracts 
of  hemp  are  often  inefficient,  they  are  much  more  reliable  than  th« 
American.     The  only  way  of  administering  hemp  with  satisfaction  atj 
present  is  for  the  practitioner  to  try  various  samples  until  be  gets  an 
active  one»  and  then,  being  supplied  with  this*,  and  having  learned  its 
proper  dose  by  clinical  ex]ieriment,  to  depend  solely  upon  it.     Hemp  is 
not  a  dangerous  drug ;  even  the  largest  doses  of  its  active  prepara- 
tionS|  although  causmg  most  alarming  symptoms,  do  not  compromise 
life.     No  cane  of  acute  poisoning  by  it  terminating  fatally  has,  that  i 
am  aware  of,  been  reported.     The  dosd  of  the  officinal  tincture  (  Tinctur 
Cannabis  Indic(E^\J.S.)  is  thirty  minims ;  of  the  fluid  extract  {Extractum^ 
Cannabis  Indicm  Flmdum,  U.S.)  one  minim. 

Under  the  name  of  tannate  of  cannabene  the  German  chemist  Mercfc 
has  put  upon  the  market  a  preparation  of  cannabis,  which  is  aftirmc 
by  FronmGller  (Memorabilieny  1882,  257)  and  by  Hiller  (Berlin.  KHn 
Wochenschr,^  1883,  ix*  125)  to  be  a  very  valuable  mild  hypnotic  in  dos 
of  fi-om  four  to  seven  grains.     Fronmiiller  believes  that  the  failure 
others  to  obtain  simihir  results  is  largely  due  to  the  use  of  insufficient 
doses.    In  some  trials  which  I  made  of  it  it  seemed  to  be  entirely  inert, 

BELLADONNJS  FOLIA-BELLADONNA  LEAF.    U.S.       J 
BELLADONNA  BADIX--BBLLADONNA  ROOT,    U,S,       I 

The  leaves  and  root  of  Atropa  Belladonnaj  an  herbaceous  perennial, 
a  native  of  Europe,  but  cultivated  in  this  country,  and  attaining  a 
height  of  some  three  feet.  The  oval,  pointed,  entire,  smooth,  unequal 
leaves  are  in  pairs,  on  a  short  footstalk.  The  beiUshaped,  axillary,  pen- 
dent flowei-s  are  of  a  dyll  iH?ddish  color.  The  g!ol>ular  beny  is  about 
thrce-quartei's  of  an  inch  in  diameter,  deep  purple,  with  a  violet-color 
jujoe  and  adherent  green  calyx.  The  dried  leaves  have  a  faint  na 
cotic  odor^  and  a  sweetish,  sub*acrid,  slightly  nauseous  taste.  The  dne 
cylindrical  branched  root  is  from  one  to  several  inches  in  diameteifl 
much  longer,  fibrous,  externally  reddish  brown,  internally  whitish, 
almost  odorless,  with  a  very  feeble  sweetish  taste. 


ATROPINA.     U.S. 


The  sole  active  principle  of  belladonna,  discovered  by  Mein  in  183| 
and  independently  by  Geiger  and  Hesse  in  1833,  occui's  in  siJky  prii 
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matie  and  aeicular,  often  aggregated  cry^tals^  of  a  bitter^  burning  taste, 
without  odor,  soluble  in  three  hundred  parts  of  cold  and  lilly-eight  of 
boiling  water,  forty  of  benzole,  thirty  of  ether,  three  of  chloroform, 
and  eight  of  alcohoL  It  is  most  abundant  in  the  root,  and,  according 
to  M.  Lefort  {V  Union  Med.,  Nov.  1871),  io  that  of  young  plants. 
C^'anogen  gas  passed  through  its  alcobolic  solution  makes  a  deep  red 
(Hinterbeyer).  The  most  reliable  test  is  tbe  physiological  ooe, — i.e., 
the  production  of  mydiiasis  in  a  rabbit  or  a  cat  by  the  local  application 
to  the  eye.  It  has  been  found  in  all  the  tissues  of  poisoned  individuals, 
but  always  exists  in  greatest  abundance,  and  is  most  easily  demon- 
strated,  in  the  urine.* 

PHYsiOLoaiCAL  AcTiON. — When  the  Bmullest  physiological  dose  of 
atropine  is  administered  to  man,  the  only  symptom  induced  is  dryness 
of  tbe  throat  and  mouth,  and  possibly  some  disorder  of  vision.  When 
a  little  briber  amount  is  given,  this  dryness  is  more  intense,  and  is  asso- 
ciated with  redness  of  the  fauces,  dilated  pupils,  disordered  vision,  and 
posaibly  diplopia.  The  pulse  is  sometimes  at  first  rendered  loss  fre- 
quent^ but  this  decrease  is  very  transient,  and  certainly  in  many  cases 
cannot  be  demonstrated  at  all.  Often  from  the  first,  certainly  afler  a 
short  time  in  all  eases,  the  heart's  beats,  after  a  large  dose  of  the  alka- 
loid, become  excesaivcly  rapid,  the  pulse  rising  to  one  hundred  and 
twenty,  or  even  one  hundred  and  sixty;  and  in  a  little  while  a  peculiar 
Itright-red  flush  appears  on  the  face  and  nock,  and  may  spread  over  the 
whole  body.  As  I  have  seen  this,  it  lacks  the  punetutions  yf  the  rash 
of  seai'Iet  fever,  and  is  only  in  very  severe  eases  followed  by  desquama- 
tion. 

Early  in  the  course  of  the  symptoms  of  atropine-poisoning  there 
is  very  often  forcible  expulsion  of  urine,  and  erections  of  the  penis 
may  occur ;  bat  afterwanis  there  is  very  generally,  Harloy  says  always 
{Old  Vegetable  Neurotics,  p,  207),  retention  of  urine.  With  the  wymp- 
toms  above  enumerated,  intellection  may  remain  perfect;  but  there  is 
generally  some  lightness  of  head,  giddiness,  and  confusion  of  thought, 
as  well  as  a  staggering  gait  and  restlessness.  Occasionally,  oven  with 
do«68  which  may  bo  called  medicinal,  there  are  spectral  illusions. 
BrowBineae  is  not  a  genenkl  or  at  all  characteristic  symptom:  if  pros- 
eat,  it  is  apparently  always  produced  indirectly^  as  by  the  removal  of 
some  cause  of  previous  wakefulneBs.  When  a  decidedly  poisonous 
amount  of  belladonna  or  its  alkaloid  has  been  taken,  all  the  symptoms 
eady  noted  are  intensified,  and  to  them  is  added  a  peculiar  talkative, 

keful  delirium,  in  which  the  patient  lives  in  a  world  of  his  own, 
ossed  by  the  spectres  and  visions  which  throng  him,  and  com- 
pletely oblivious  to  the  surrounding  realities.  Thus,  I  have  seen  a  lad}^ 
remain  for  a  long  time  stooping  and  holding  fast  to  the  bed-post,  to 


*  For  ft  ohemloo-phjviological  stitdj  of  tropine  and  o^kiT  derlraztres  from  Mropine,  seo 
Irfhi'p/,  Exper.  Patkol,  u.  Phnrm.f  v.  403. 
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which  she  talked  in  the  moat  voluble  manner,  as  though  it  were 
Inteliigent  living  entity,  Bometimea  this  delirium  is  wild,  and  the 
patient  almost  u  neon  troll  ably  violent.  After  a  time,  sleep  may  come 
on,  and  on  wakin<^  from  thia  complete  con  seriousness  may  be  regained, 
or  the  symptoms  may  gradually  Buhside,  After  a  very  large  dose  ha« 
been  taken^  severe  convulsions  may  appear  in  a  very  short  time,  and 
pereist,  with  or  without  fhrious  maniacal  delirium,  until  near  death. 
Sooner  or  later,  however,  the  deHn um  subsides  into  stupor,  and  tl 
convulsions  into  pai'alysis;  and  when  the  dose  has  been  enormous,  an^j 
especially  when  the  alkaloid  itself  has  been  taken,  stupor,  with  grea 
muscular  relaxation,  may  occur  very  early.  Lividity  of  the  face,  and 
evident  imperfect  aeration  of  the  blood,  are  not  seen  in  atropine-poison- 
ing,  except  in  the  wtage  of  most  imminent  peril.  Death  is  preceded  by 
marked  failure  both  of  the  heart's  action  and  of  the  respiratory  forcea. 
In  most  cases,  I  think,  it  is  actually  brought  about  by  asphyxia* 
Post-mortem  examinations  have  shown  in  fatal  cases  congestion  of  the 
lungs,  often  with  ecchymoaes,  and  a  similar  state  of  the  membrane 
and  even  substance  of  the  brain  and  cord*  According  to  M.  Lemattre,| 
congestion  of  the  retina  is  an  ahnost  characteridtic  lesion  of  atropine- 
poisoning. 

Upon  the  lower  animals  belladonna  to  a  great  extent  acts  ae  upod 
man,  although  its  influence  is  much  leas  powerful  in  them,  and  ver 
much  larger  doses  are  requii'ed.  Seeming  differences  of  action  are  i 
most  cases  simply  apparent,  not  real  Thus,  in  the  dog,  as  in  man,  tl 
pulse-rate  is  very  greatly  increased  by  atropine,  while  in  the  rabbit  it' 
is  not.  As  will  be  shown  hereafter,  the  rise  of  the  pulse-raio  in  the 
former  is  largely  due  to  paralysis  of  the  par  vagum.  Atropine  para- 
lyzes the  par  vagum  in  the  rabbit  as  much  as  in  the  dog,  but  in  the 
rabbit  pneumognstric  paralysis,  by  section  or  otherwise,  is  never  fol- 
lowed by  a  rise  of  the  pulse-rate  at  all  conipanible  to  that  seen  under 
similar  circumstances  in  the  dog.  Evidently  tho  action  of  the  drug  is 
identical  in  the  two  cases,  although  the  symptoms  are  different.  In 
their  sensitiveness  to  atropine  animals  differ  very  much,  and,  us  a 
general  rule,  herhivora  are  less  susceptible  than  carnivora.  Thus,  the 
rabbit  may  be  fed  for  days  entirely  upon  belladonna-leaves  without 
injury,  and  many  grains  of  atro|»ine  are  necessary  to  kill  liim.  Bird*!* 
— at  least  pigeons — I  have  found  will  ollen  recover  after  the  h3^po<jer-*. 
mic  injection  of  two  grains  of  atropine,  and  three  grains  by  the  moutl 
did  not  pittve  fatal.  A  very  cuiious  and  at  present  inexplicable  fact 
which  I  have  repeatedly  veritied,  is  that  the  pupils  in  pigeons  canno 
be  dilated  by  the  use  of  belladonna. 

The  close  study  of  the  physiological  action  of  atropine  can  only  i 


*  See  a  oaxe  reported  bj  3,  W.  QroU)  Amtr.  Journ.  M«d,  Sci.^  I8t9,  p.  401,  u  a  fftriking 
imtanoe* 


f  Qooted  bj  Ttudiea,  Sur  t*Empoi§onnemtntt  Paris,  180 7|  p*  752. 
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made  system  by  aystora,  and  I  shall  now  consider  the  subject  under 
8ucb  headings. 

Action  on  the  Circulaforij  Systemy — In  the  dog  and  in  the  rabbit 
umall  doses  of  atropine  cause  an  increased  frequency  of  the  pube,  with 
rise  of  the  arterial  pressure,  If,  however,  larger  amounts  of  the  alka- 
loid are  used,  and  especially  if  the  poison  is  thrown  immediately  into 
the  venous  ciiTulationj  there  is  an  immediate  fall  of  the  blood-pressure^ 
although  the  pulse  increases  as  before.  Bezold  and  Bloebaum  (  Unter- 
such,  aiis  d,  Physiolog.  Laborator.  in  Wurzburg,  Ileft  i.)  state  that  the 
dose  of  atropine  can  be  so  gnuiuatod  us  to  produce  at  tirst  a  temporary 
rise  of  the  arterial  pressure,  followed  in  a  short  time  by  a  fall. 

In  atropinized  animals,  as  is  stated  both  by  Bezold  and  Bloebaum 
{loc.  cit.y  p.  33)  and  by  Meuriot  (De  la  Methode physioL  en  Therap.  et  de  scs 
Applications  a  VMtude  de  la  Betiadont\  Paris,  1808,  p.  73),  and  as  I  hare 
frequently  seen,  section  of  the  vagi  is  not  followed  by  any  increase  of 
the  hearths  action,  and  galvanization  of  the  nerve  is  incapable  of  influ- 
encing the  viscua.  It  follows  that  atropine  in  toxic  doses  paralyzes 
either  the  trunk  or  the  periphortil  filaments  of  the  nerve,  and,  as  Be- 
zold and  Bloebaum  believe,  most  probably  the  latter.  The  observers 
just  named  have  found  that  if  atropine  be  injected  into  the  carotid  so  as 
to  reach  the  pneomogastric  centres  before  the  periphery,  there  is  an 
instantaneous  fall  in  the  rate  of  the  heart's  beat, — an  indication  that 
upon  the  cardiac  inhibitory  centres  atropine  acts  as  a  direct  stimulant, 
precisely  as  it  does  on  the  spinal  cord,  the  reason  that  the  action  is  not 
more  manifest  under  ordinary  circumstances  being  the  incapacity  of 
the  paralyzed  vagus  to  transmit  the  central  impulse.  This  asserted 
ilimulationf  of  the  inhibitory  centre,  if  it  be  correct,  accounts  very 
beautifully  for  the  primary  brief  slowing  of  the  pulse  stated  to  occur 
in  some  ease^  of  atropine^poisoning.  (See  Stilles  Therapeutics^  vol.  i. 
p.  726.  Mitchell,  Keen,  and  Morehouse  found  it  in  about  one-third  of 
the  cases  afttr  large  hypodermic  injections ;  Da  Costa  in  a  large  pro 
portion,  Amer.  Journ.  Med,  Sci.,  July,  1865;  and  Miss  Mary  Putnam  in 
some  cases,  New  York  Medical  Mecord,  1873.) 

The  reports  as  to  the  action  upon  the  frog's  heart  are  BOmewhat  at 

•  A  long  pftp«r  upfi  Calabar  b«ftn  and  atropine  hm  been  pubtished  by  R<isftb«oh  and 
Pr^hlieb  (  Vrrhnndl.  d,  W%irzhHrfjfr  I*Kt/»,'5ffd.  Ge^elh,,  1S73),  in  wbicb  rMuUa  totally  hi 
Tftnauce  iHth  lbo«e  of  all  othcjr  obfterver«,  and  many  of  thfltn  as  totally  at  farintiec  with  gwi- 
aml  phyBioUiffics]  laws,  have  b<?cQ  reaobod.  Bpa^t  oannot  be  spared  (br  a  cntu'lim  of  tbl« 
paper,  and  the  render  b  referred  to  the  memoir  ttaelf  abHraetcd  {London  MM,  Ii*e^^  \J)  and 
to  the  critique  of  Harnack  {Archiv  /,  Exptr,  PathoL  Phnrm.,  iu  307).  See  also  Pkarma- 
kolng,  Uuter»ttch.^  Bd.  I.  Hoft  3  and  4. 

t  The  vxperiment^  and  conclanioaa  of  Hosfbaofa  and  Frohllch  aonfirm  the  exbtenee  of 
tbu  attmalatiiif^  action  of  atropine  on  the  inhibitory  centres,  but  cannot  b«  r«6eir«d  at  cor- 
rect, for  r«aMQ9  already  given*  Ilarnack  {Archiv  /.  Erper.  Pathol,  Pharm*t  ii.  328)  iad« 
that  the  minote^  dose  of  atropine  increases  the  rapidity  of  the  beart  afler  stimiilation  of  iU 
hbibitory  centres  by  maicarine  and  consequent  blowing  of  Ma  beat.  Thit  doea  nott  bowertiri 
prure  (bal  atropine  has  nu  action  on  the  inhibitory  eentre9«  Further  invettigatioii  Ib  neo«t^ 
Mry  for  a  positive  conclusion. 
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variance^  Bowditch  and  Luciani  having  noted  an  increase,  Gnauck  a 
lessening,  io  the  eaniiac  pnlsadtm^  (VerhandL  Physioloij.  GesellscL  z^ 
Berlin,  1881).  II.  Sehapiro  etatofi  thai  this  variance  is  accounted  for 
by  the  fact  which  he  has  di&covered,  that  whereas  at  high  tempera- 
ture (IS*^  C.)  the  pulsations  are  diminished,  at  low  tempeniture  (7*^  C) 
they  are  increased.  The  explanation  of  II.  Sehapiro  does  not,  however,: 
contain  the  whole  truth  :  it  appears  to  be  certain  that  after  large  doeefl 
of  atropine  the  frog  s  heart  t*uf!Vrs  diastolic  arrest  and  cannot  be  re- 
excited  by  galvanic  or  other  stimuli ;  and  Bezold  and  Bloebaura  (loc.cit., 
p.  48)  have  found  that  the  same  thing  occurs  when  an  overwhelming 
dose  of  the  alkaloid  is  injected  into  the  jugular  vein  of  a  mammal^ 
When,  hy  the  division  of  the  spinal  cord  and  vagi,  the  heart  is  isolated^ 
from  the  nerve-centres  and  the  vaso-motor  nerves  are  paralyzed,  Bezold 
and  Bloebaum  have  found  that  atropine  lessens  at  once  the  arterial  press* 
ure.  Unfortunately,  the  Bomllest  dose  used  by  Bezold  and  Bloebaum 
was  a  grain  and  a  half  of  atropine  thrown  directly  into  the  torrent  of 
the  circulation^  so  that  they  cannot  truly  be  said  to  have  used  minute 
doses,  and  the  efiTect  of  such  minute  quantities:)  upon  the  heart  of  the 
mammal  after  its  isolation  from  the  nervous  system  still  remains  un- 
known. It  may  be  considered  settled  that  large  doses  of  atropine  act 
as  a  direct  paralyzant  upon  the  heart-muscle.  Minute  quantities  probably 
stimulate  the  muscle ;  thus,  Hamson  found  that  atropine  causes  in  the 
heart  of  the  octopus  pronounced  excitation  of  the  muscular  fibi*©;  O. 
Langendorif  (Arehiv  fur  Phys.^  18B6)  found  that  when  the  cut-off  apex 
of  the  tYoi^'s  heart  was  touched  with  a  minute  quantity  of  atropine 
it  immediately  commenced  to  beat ;  and  G.  Beyer  (Amer.  Journ,  Med, 
Hei.,  Juiyj  1885)  noticed  that  tlie  ventricles  of  the  isolated  terrapin's 
heart  are  enormously  stimulated  by  nanute  quantities  of  the  alkaloid^ 
althougli  they  are  aiTosted  in  diastole  by  larger  amounts. 

From  what  has  already  Ix^en  said,  it  is  evident  that  the  increase  of 
the  pulse  seen  in  atropine-poisoning  is  in  a  measure  due  to  paralyaia 
of  the  cardiac  inhibitory  nerves;  but  that  this  is  not  the  only  cause 
is  shown  by  the  l^iet  noticed  by  Lemattre  (Archives  Generates,  August^ 
1865)  and  confirmed  by  my  own  experiments,  that  after  section  of  the 
parvagum  atropine  still  causes  an  increase  in  the  rapidity  of  the  hearths 
action.  Further,  Bezold  and  Bloebaum  have  fonmi  (Joe.  dt.^  p,  54)  that 
when  the  thoracic  sympathetic  is  galvanised,  even  after  large  dotted  of 
atropine,  the  heart  is  very  sensibly  aflfected.  From  these  facts  it  is 
obvious  that  atropine  acts  on  the  cardiac  acceierator  nefve-centres^  or 
possibly  nerves,  as  a  stimulajjt,  and,  unless  it  be  in  lethal  doses,  does  not 
destroy  the  excitabiUfy  of  these  nerves. 

The  relation  of  belladonna  to  the  vaso-motor  nervous  system  is  of 
such  practical  importance  that  it  deserves  the  closest  study.  Brown- 
Sequard  says  positively  that  the  drug  has  the  power  of  exciting  the 
muscular  tibres  of  the  arterioles  ;  but,  as  he  nowhere  detailtii  the  reasons 
for  this  opinion,  I  think  little  weight  m  to  be  attached  to  his  statement. 
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Iq  1857,  Wharton  Jonee,  of  England  {Med.  Timm  and  Gas,,  p,  28, 
lH5r),  announced  the  fact  (confirmed  by  Lemattro,  loc,  eit.^  p.  52)  that 
ii'  tttmpino  be  dit)pped  upon  the  web  of  a  frog's  foot,  under  tht;  micro- 
*iv\K  the  veeaels  can  be  seen  to  coniraet.  I)r.  Hajden  (Dublin  Quar- 
UrlH,  Aug,  1863)  in  repeating  theise  experimente  found  that  if  the  ekin 
it  just  above  the  foot,  no  contmetion  occurred,  and  conchided 
k«'  phenomenon  was  purely  reflex.  Meuriot  {loc,  cit,,  p.  39)  has 
i  in  eome  cases,  but  not  inTariably,  the  results  of  the  last  ob- 
-tnir.  l[e  hae^  however^  discovered  that  if  the  nerves  of  the  leg  be 
ditided,  no  contraction  ever  takes  place.  Atropine  is  an  irritant,  and 
it  is  evident  that  the  contraction  caused  by  its  local  applicntion  is 
•imply,  as  Hayden  believed,  a  reflex  phenomenon,  precisely  similar  to 
tbit  which  occurs  on  the  application  of  any  chemical  or  mechanical 
initiDt  The  experiments  of  Wharton  Jones,  upon  which  so  much 
kit  been  based,  must,  therefore,  be  eliminated  from  the  evidence  on 
the  question.  The  problem  can  bo  solved  only  by  studyin^^  the  effects 
of  the  f^medy  administered  so  as  to  act  on  the  part  solely  through 
tbo  drculation.  Meuriot,  as  the  result  of  such  studies  on  the  frog's 
w«b,bas  concluded  that  there  is  in  the  first  stages  of  the  poisoning  a 
Ttry  slight  oontractjon  of  the  vessels,  amoynting  to  nothing  more  than 
tacraie  of  their  tonicity,  never  to  any  decided  lei^sening  of  their 
kmuL  Br,  Ilarley  {The  Old  Vegetable  ^'eurotics,  London,  1869,  p. 
SM)  has  witBes<»ed  a  more  decided  contraction  of  the  vessels.  I  have 
tried  the  experiment  several  times,  but  obtained  no  decided  results* 
(h  the  other  hand,  Bezold  and  Bioebaum  (loe,  cit,  p,  50)  have  made 
•imilar  experiments  upon  the  ear  and  mesentery  of  the  rabbit,  and 
Uve  never  been  able  to  detect  any  contraction  of  the  vessels,  and 
(^OQwquently  deny  its  existence.  In  these  experiments  it  was  not  poa- 
•ible  to  use  the  microscope, — which  detracts  greatly  from  tbeir  value. 

The  evidence  derived  from  direct  observation  of  the  capillaries 
mmB  to  me  to  be,  on  the  whole,  decidedly  in  favor  of  their  contrac- 
lioft  by  minute  doses  of  belladonna.  I  do  not  think,  however,  that 
mtich  weight  is  to  be  attached  to  evidence  of  this  nature.  The  altera- 
lioM  in  the  calibre  of  the  vessels  are  so  slight  as  lo  leave  great  play  for 
lb«  imagination  of  the  observer,^ — a  s<jitree  of  fttllacy  which  probably 
iocounta  for  the  different  results  obtained  by  ditferont  investigators. 
Mttch  more  decisive  proof  is,  however,  obtainable  from  a  study  of 
ftt  arterial  pressure.  I  have  found  that  after  section  of  the  vagi 
itlO{Kliie  still  has  the  power  of  raising  very  materially  the  arterial 
piitiire.  As  atropine  does  not  augment  the  force  of  the  individual 
iiTtiiac  bcat^  and  as  the  increase  in  the  number  of  the  cardiac  pulsa- 
tkxM  caused  by  it  after  section  of  the  vagi  is  comparatively  slight,  it  is 
ttMdingly  probable  that  the  rise  of  arterial  pressure  just  spoken  of 
h  dtie  lo  a  contraction  of  the  small  vessels.  This  logical  conclusion 
^mes  almost  a  certainty  when  it  is  further  known  that  after  division 
orthecerd^  and  consequent  separation  of  the  vessels  from  their  vaso- 
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motor  centres,  atropine  is  powerleas  to  produce  rise  of  arterl&l  prea 
ure,  a  fact  vouched   for  by  Bezold  and  Bloehaum,  and  which  I  can 
confirm   from   my  own  experiments  {Amer.  Journ,  Med,  Sci,,  Apri^ 
1B73).    To  this  cumiiiutive  evidence  must  be  added  the  experimental:*] 
fact  noted  by  Bezold  and  Blocbaum,  that  when  a  smitll  dose  of  atr 
pine  16  injected  into  the  carotid  artery — t>.j  into  the  vaso-motor  centre 
— ^there  is  an  inst^intanooufl  rise  of  hlood-presaur©,* 

Viewing  all  these  facta  together,  I  am  forced  to  give  assent  to  the'* 
proposition  that  atropine^  in  not  too  large  amount,  is  a  stimulant  to  the 
vaso-motor  centres;   a  conclusion  in  harmony  with  the  action  of  th 
drn^  on  all  the  other  motor  centres.     All  observers  agree  that  in  thi 
ad%*anced  stage  of  atropine-poisoning.  after  the  blood-pressure  has  con 
menced  to  fall^  there  is  dilatation  of  the  capillaries.     It  seems  meet 
probable  that  ibis  is  duo  to  a  direct  action  of  the  poison  on  the  muscu 
lar  fibres  in  the  coats  of  the  vessela;  for  when  directly  applied  to  tt 
web  of  the  frogs  foot^  atropine^  at\er  a  time,  produces  an  evidently 
paralytic  dilatation  ;  and  Bezold  and  Bloebaum  have  found  that  the  arte 
rial  muscular  coats  in  atropinc-poisoning  finally  lose  their  irritability, 
but  that  so  long  as  they  retain  it,  galvanic  stimulation  of  a  sympathetic 
nerve  does  not  fail  to  induce  contraction  in  the  tnbotary  vessels. 

Action  upon  the  Nervous  S^jstem^—Th^  delirium  which  is  so  charac* 
teristic  of  atropinepoisoning  shows  that  it  has  especial  relations  with 
the  cerebm!  cortex.     Professor  Albertoni  has  made  a  series  of  experi- 
ments to  determine  whether  it  inhibits  or  affects  the  motor  powers  of 
the  cortex.     He  finds  that  neither  the  single  large  dose  nor  the  re^_ 
pea  ted   continuous  dose   has  any  power  in  preventing  the  epileptifl^ 
seizure  resulting  in  dogs  t>om  the  stimulation  of  the  motor  zone  of 
the  cortex:  enormous  toxic  doses  seem  only  to  render  the  response^ 
fllower  and  less  vivid  {Arch.f,  Exper.  Path,  Pharm.^  xv,  265).  ^| 

In  18ti2,  Dr.  8.  Botkin  {Virchow's  Archiv,  xxiv.  85)  found  that 
when  the  vosscls  of  a  frog^s  leg  were  tied  and  the  animal  poisoned 
with  atropine,  while  paralysis  developed  itself  in  the  ordinary  way  in 
the  uninjured  log,  the  injui-ed  leg  preserved  its  motility.  He  also  dis- 
covered that  the  nerve  of  the  leg  whose  artery  had  been  tied  trans- 
mitted a  forcible  impulse  to  its  tributary  muscles  under  the  stimulus  of 
a  galvanic  current  much  weaker  than  could  elicit  the  faintest  response^H 
from  the  nerve  of  the  opposite  side.  He  conclude^!,  very  logically,  thai^ 
atropine  acts  as  a  paralyzant  to  the  motor  nen^e-trimks  themselves, 
and  also^  since  motion  persisted  in  the  protected  leg  after  it  was  com- 
pletely lost  in  its  fellows,  that  this  influence  of  the  drug  was  exert 
upon  the  motor  trunks  before  the  spinal  centres.  These  experimenta 
have  been  confirmed  by  Lomattre  {loc.  cit,^  p.  49),  by  Bezold  and  Bloe- 
haum (he.  cit,  p.  20),  by  Meuriot  {loc,  clt.,  p.  90),  and  by  Pi^aser  and 


*  It  l8  prnper  to  stjiie  thnt  Beiold  and  Bloc^bftum  attribute  thb  rise  to  piychioftl  dirtorb-. 
anfifl^  witboat,  bower er^  m  it  seems  ta  m^  gc»od  reavon. 
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others,  who  have  proved  that  atropine,  if  in  suffident  dose,  has  the 

Jower  ot^  ikstroyinq  the  excttabiliti/  of  the  efferent  or  motor-nerve  fibres^ 

hut  that  it  must  bo  in  very  large  quantity,  ho  that  in  mammals  death 

may  be  caused  by  the  alkaloid  and  yet  a  notable  amount  of  lunctional 

power  be  retained  by  the  motor  nerves.     Be z old  and  Bloebaum,  whose 

elaborate  experiments  are  especially  commendable,   atfirm  that  yoTj 

jTUXjIy  have  they  been  able  totally  to  destroy  by  atropine  the  functional 

power  of  the  motor  nerves,  and  also  have  shown  that  both  the  nerve- 

atom  and  tht*  peripheral  intni-mns^enlar  nei've-eodint^a  are  affected.     All 

tlio  experimenters  agree  that  no  Htage  of  8uper-excitability  preceding 

tb^t  of  depreesion  can  be  discovered. 

Professor  Thos,   R.   Fraser  discovered  in   1869   (Trans;,   Roy.   Soe. 
K^Minb.^  XXV.  450)  that  if  a  frog  receive  an  injection  of  about  one- 
thousandth   part  of  its  weight  of  atropine,  a   condition  of  perfecv 
pax^lysid  an<i  abolition  of  reflex  action  comes  on  after  a  time,  and  lasts 
Trom  two  to  four  days,  to  be  succeeded  by  a  tetanic  sta^c,  with  violent 
convulsions  and  excessive  excitability  of  the  reflex  centres.     The  con- 
vxilsions  of  this  stage  have  been  shown  by  Fraser  to  be  spinal,  occurring 
af\4>r  section  of  the  cord  in  all  parts  of  the  body.     Dr.  Fraser  found 
(Exp,  69.  p,  481)  that  when  he  protected  the  hind  legs  by  tying  the 
aoi-ta  at  its  bifurcation,  tetanus  appeared  in  them  at  a  time  when  the 
tntcrior  legs  were  completely  paralyzed  and  the  brachial  nerves  were 
unable  to  re.spond  to  the  galvanic  stimulation.     Again,  he  was  able  to 
produce  symptoms  closely  analogous  to  those  caused  by  atropine  by 
injecting  simultaneously  two  poisons,^ — one  a  stimulant  to  the  cord,  the 
other  a  paralyzant  of  the  nerve-trunks.     These  facts  would  seem  to 
prove  that  during  the  paralytic  8tage  of  the  action  of  atropine  a  cou- 
TtjJ»aiit  condition  of  the  cord  is  masked  by  a  paralyzed  state  of  the 
etTeront  nerves.     This  conclusion  is,  however,  invalidated  by  certain 
fflrets  observed  by  Fmser,  and  especially  by  the  recent  researches  of 
Ringer  an<I  Murrell,     Thus,  in  some  of  Fraser's  experiments  the  paraly- 
siH  was  at  no  time  sufficient  to  mask  a  tetauus ;  in  experiments  of  all 
tliree  observei*s  the  tetanus  did  not  develop  at  once  in  parts  in  which 
tlie  nen'e-trunks  were  protected  by  cutting  off  their  blood -supply ;  eon 
trary  to  the  obser\^ation  of  Fraser,  in  a  number  of  experiments  per* 
formed  by  Ringer  and  Murreli,  after  the  aorta  l»ad  been  tied  tetanus 
developed  no  earlier  in  the  protected  than  in  the  unprotected  leg.     In 
Rome  of  the  experiments  of  Ringer  and  Murrell  the  paralyzant  eflFect 
of  the  poison  passed  off — ^voluntary  and  reflex  action  returning — before 
the  ^supervention  of  the  I  eta  u  us.     These  facts  seem  to  show  that  the 
paralysis  as  well  as  the  tetanus  is  due  to  an  action  uj>on  the  centres, 
the  drug  go  acting  upon  the  spinal  coifl  as  lii^st  to  abolish  and  then  in- 
tensify its  reflex  activity.     The  explanation  of  this  singular  action  can- 
not at  present  be  considered  as  estaMiwhed.     Drs,  Ringer  and  MuiTell 
wliGve  that  both  the  paralysis  and  the  tetanus  are  due  to  a  depressant 
JW^tion,    The  theory  is  that  the  normal  cord  has  a  power  of  resisting 
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impulses  received  from  the  periphery,  and  especially  of  preventiiig  their 
wide  propagation  among  the  spinal  centres.  During  the  first  stage  of 
the  atropine-poisoning  it  is  supposed  that  the  motor  portions  of  lh« 
cord  are  bo  paralyzed  as  to  be  unable  to  form  or  propagate  any  motor 
impulsej  and  hence  the  genera!  paralysis.  Later  on,  however,  the  motor 
cells  have  so  far  recovered  themselves  as  t^  be  able  to  generate  im- 
pulses freely,  although  the  resistive  power  of  the  cord  is  still  in  abey- 
ance. Consequently  a  peripheral  impulse  plays  as  it  were  at  will  up 
and  down  the  spinal  cord,  and,  instead  of  giving  rise  to  a  simple  reflex 
action,  gives  origin  to  a  series  of  reflex  movements,  involving  all  the 
muscles,  and  constituting  a  tetanic  convulsion. 

The  experiments  of  Lemattre  {loc,  cit)  indicate  that  belladonna, 
exerts  a  similar  paralyzant  and  conrulsant  action  in  mammals,  and  Dr. 
Eraser's  investigation  confirms  this.  It  would  secm^  however,  that  in 
mammals  the  convulsant  action  comes  on  more  rapidly  and  is  less  pro 
tracted,  and  that  the  paralyzant  action  is  also  less  intense,  than  in  th 
frog ;  so  that  while  the  batraehian  poisoned  by  atropine  is  in  the 
ginning  paralyzed  and  afterwanls  convulsed,  the  mammal  suffers  from 
convulsions  and  reflex  spasms  early  in  the  poisoning,  and  often  exhibits 
evidences  all  through  of  the  excited  reflex  activity,  The  difforcnee  in 
the  action  of  n  on -fatal  doses  of  atropine  upon  the  frog  and  upon  the 
mammal  is  graphically  expressed  by  the  diagrams,  Figs.  9  and  10,  from 
the  paper  of  Dr.  Fraser. 

Fig.  9  represents  an  experiment  made  upon  a  dog:  in  it  the  curve 
of  paralysis,  op,  p,,  leaves  the  line  of  normality,  AB,  before  the  curve 
of  spinal  stimulation,  the  first  symptoms  being  those  of  paralysis.  As 
the  curve  of  op^  p,  never  reaches  the  line  of  complete  paralysis,  CD, 
the  paralytic  action  is  not  sufficiently  great,  in  the  height  of  the  poison, 
to  prevent  the  manifestation  of  the  considerable  spinal  stimulant  action. 

Fig.  9. 
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Fig.  10  expresses  the  results  of  an  experiment  upon  a  frog:  in  it, 
although  there  was  some  spinal  stimulant  action,  as  evinced  by  the 
curve  8^»  8^  Sj^  s„,  and  although  the  paralytic  curve  p^,  p,,  p„,  p„,  p^  never 
reaches  the  lino  of  complete  paralysis,  CD,  yet  it  is  manifest  that  the 
paralytic  action  of  the  drug  throughout  the  experiment  masks  and 
covers  up  the  convulsive  influence. 
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It  ifi  very  certain  that  in  man  ati-opine  exerts  tbis  double  inflaonce  j 
for  the  records  of  poiaoniDg-east^s  artj  at  once  the  rcec^rdH  of  conviil- 
Bions  and  of  paralysis.  It  would  seem  that  early  prufuund  paralytiis 
occurs  when  a  very  large  doae  of  the  poison  has  been  taken  in  its  eon- 
eenti*ated  alkaloidal  condition,  and  consequently  has  been  mpidly  ab- 
sorbed and  suddenly  preei[)iLattsd  upon  the  nervouH  eystem. 

In  the  experiments  of  Botkin,  made  by  tying  the  vessels  of  the 
firogs  legs,  as  described  on  page  208,  the  investigator  found  that  al- 
though for  a  lime  irritation  of  the  foot  of  the  perfectly  paralyzed  leg 
would  cause  spasms  in  the  opposite  limb  wbose  nerv^e  was  protected, 
yet  later  in  the  poisoning,  although  irritation  of  the  foot  of  the  pro 
tected  leg  caused  movements  in  that  leg,  no  irritation  of  the  opposite 
poisoned  foot  was  able  to  induce  any  response  whatever  on  eitlkcr  side. 
From   this   he   drew   the   inevitable   conclusion    that,  while   atropine 
paralyzes  first  the  motor  nerves,  yet  later  it  acts  also  on  the  aflterent 
oerves.     The  very  beautiful  experiments  of  Dr.  Eraser,  already  quoted, 
certainly  show  that  the  atTerent  nerves  enjoy  a  comparative  immunity 
fi^m  the  iufiuenee  of  atropine  in  iarge  doses.     For  when  one  leg  of  a 
frog  was  protected  by  tying  the  crural  artery  during  the  period  of 
genei-al   paml3'8ig,  any  irritation  of  the  poisoned  leg  would  produeo 
immediate  reflex  convulsions  in  the  unpoisoned  extremity, — a  deraoti- 
Btration  that  while  the  functions  of  the  efferent  or  motor  nerves  were 
suspended  wherever  the  poison  reached,  the  afferent  nerves  retained 
re  or  less  of  their  activity.     This  of  course  confirms  a  portion  of 
experiments  and  conclusions  of  Botkin,  and  does  not  dispro^'e  that 
atropine  acts  to  some  extent  upon  the  afferent  nerves ;  for  a  very  feeble 
impulse  reaching  the  cord  in  its  excited  condition  would  cause  reflex 
movements.     Bezold  and  Bloebauin  (loc.  cit.^  p.  2U)  have  investigated 
tJiiB  eiibject  by  exposing  the  sciatic  nerves  of  a  strychnized  frog,  im- 
mersing them  for  a  portion  of  their  course,  the  one  in  a  solution  of 
atropine,  the  other  in  a  solution  of  the  phosphate  of  sodium,  and  then 
testing  the  effect  of  the  application  of  stimuli  in  causing  reflex  move- 
ments.   The  Insult  was  not  very  satisfactory,  so  many  sources  of  fallacy 
arising — sources  not  necessary  here  to  point  out — as  to  vitiate  greatly 
tlie  experiments.     They  certainly  found,  however,  that  the  nerve-trunk 
pxijserved  for  some  lime  its  power  of  transmitting  impulse  even  when 
iijnraersed  in  a  two-and-a-half-per-cent.  solution  of  the  alkaloid.    Bezold 
a.T^d  Bloebaum  (p.  25}  aW>  repeated  ihe  experiments  of  Botkin,  substan- 
tis^lly  confirming  them,  but  showing  that  very  large  doses  are  necessary 
to  affect  seriously  the  conducting  powers  of  the  afferent  nerves. 

The  following  experiments  of  Meuriot  (loc.  cit,^  p.  95)  prove  con- 

crli3iiively  that  atropine  does  influence  the  afferent  nerves.     He  found 

^Inat  if  a  frog  be  bound  tightly  around  the  body  so  as  to  interrupt  the 

circulation,  and  then  be  poisoned  by  atropine  in  the  front  part  of  its 

\>0<iy  at  first  irritations  in  any  part  give  rise  to  general  spasms,  hut 

aflera  time  in  order  to  get  any  movements  of  the  hind  legs  it  is  neces- 
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sary  lo  apply  iin  irritant  to  tl»cm,  Aj^ain,  the  hinder  pans  of  a  frog 
were  so  bound  by  ligatures  as  to  cut  off  on  the  one  side  all  communi- 
cation except  by  the  nerves,  and  on  the  other  to  leave  free  the  nerve 
and  the  vesaels.  A  strong  injection  of  atrtjpine  was  then  given,  and 
when  the  moment  came  that  irritation  of  the  periphery  of  the  leg 
whose  cjreuliition  was  free  would  no  Ioniser  cause  reflex  spasms^  the 
artery  of  this  leg  also  was  tieri^  so  that  both  legs,  the  one  atropini»ed^ 
the  other  not,  wero  now  connected  wiih  the  body  of  the  frog  only  by 
tiieir  nerves.  Strychnine  was  given  hypudurmically,  and  it  was  found 
that^  while  irritation  of  the  atropinized  leg  had  no  effect,  stimulation 
of  the  non-atropinized  leg  gave  rise  to  genemi  convulsions.  The  whole 
present  evidence  shows  that  atropine  depresses  the  afferent  nerves^  but 
much  more  feebly  than  it  does  the  efferent  nerves.  Miss  Mary  Putnam 
(N.  Y.  Med.  Mec,  1873)  asserU  that  if  the  general  tissue  of  the  (Vog s 
limb  be  tie<l,  the  vessels  uu«l  nerves  being  left  intact,  so  aa  to  prevent 
diffusion  of  the  poison  thrtmgh  the  cellular  tissue,  the  sensitive  iierv0i(H 
are  alone  aflbcted  by  atropine.  As  no  details  of  experiraents  ai-o  given, 
the  matter  rests  simply  upon  the  assertion  of  Miss  Putnam.  It  is 
very  difficult  to  imagine  why  a  narvo  should  be  affected  differently  by 
a  poison  when  reaching  it  by  tlifferent  routes,  and  equally  difficult  to 
conceive  how  the  poison  shuuld  reach  mora  effectively  the  motor  than 
the  ^^ensitive  nei-ves  by  tliffnsion.  Further,  it  is  also  almost  as  unrea- 
sonable to  believe  that  any  perceptible  diffusion  tbi-ough  the  cellular 
tissue  should  occur  when  the  seat  of  injection  is  in  a  distant  part  of 
the  body.  Taking  together  the  facts  that  Miss  Putnam's  assertion  is 
unsupported  by  detailcrl  experiments,  is  exceedingly  improliablc,  and  is 
seemingly  opj>osed  to  an  enormous  mass  of  experimentation  by  some 
of  the  most  experienced  and  able  investigatdrs  ihat  have  ever  lived,  it 
seems  to  me  that  it  cannot  bo  accepted.  It  is  probable  that  atropine 
acts  upon  the  peripheral  filaments  of  the  ner%-e8  more  quickly  than 
upon  the  main  trunks;  this  is  corroborated  by  Miss  Putnam,  who  states 
that  she  has  seen  galvanization  of  a  sciatic  nerve  cause  indications  of 
pain  in  an  atropinized  animal  when  the  peripheral  sensation  was  already 
lost. 

There  can  be  no  doubt  that  in  the  higher  animals  atropine  actn  upon 
the  cerebrum  as  it  does  in  man,  produeing  the  aame  peculiar  delinous 
intoxication  often  ending  in  stupor,     ft  is  not  necessary  to  discuss  ^*^**j 
matter  further,  except  to  remark  that  belladonna  is  not  a  hypnotic 
The  fact  that  the  exhibition  of  a  remedy  is  followed  by  sleep  in  dts 
is  no  proof  that  the  remedy  is  in  a  proper  sense  a  hypnotic.     No  i 
would   gi%'e  oyster  soup  such  a  cognomen,  yet  in  certain  exhausted 
wakeful  states  of  the  system  such  food  may  bring  back  sound  sleep. 
If  belladonna  ever  acts  as  a  hypnotic,  it  is  in  this  indirect  way,  hy 
removing  some  cause  of  abnormal  w^akefulness.     It  can  never  be  relied 
on,  like  opium,  to  induce  sleep. 

Action  on  the  Voluntary  Muscles, — The  voluntary  moselos  escnpe  uu 
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scathed  in  a tro pine-poisoning.  It  is  true  that  Lemaitre  has  shown  that 
the  conlractUity  of  a  Btnatotl  musele  may  b\^  ileatroyed  by  soaking  it 
in  a  very  concentrated  aolutiun  of  the  alkiiloid ;  but  long  before  any 
such  action  can  take  place  in  life  the  animal  is  killed;  eoneequently 
after  death  from  belladonna  the  contractility  of  the  voluntary  musclea 
is  found  unimpaired. 

Action  on  the  Abdominal  Canal. — On  the  non-8t Hated  muBclesi  the 
action  of  the  drug  is  pi-onounced,  but  its  exact  nature  is  uncertain* 
Metiriot  states  (loc,  ciL^  p.  112)  that  if  the  belly  of  an  animal  poisoned 
by  atropine  be  o|)cned,  the  intestines  will  be  found  undergoing  violent 
contractions,  and  that  belladonna  is  a  powerful  excitant  of  the  non- 
striated  musclea.  On  the  other  hand,  Bezold  and  Bloebauni  affirm 
that  they  have  experimented  upon  the  inte^tiues,  bladder^  uterus,  and 
ureter>*,  and  that  in  all  ca^es  there  is  a  state  of  marked  eedation  from 
atropine,  and  that,  whether  a  small  or  a  large  dose  be  used  {loc.  cit.,  p. 
65),  there  are  produced  muscular  quietnesH  and  relaxation  in  all  these 
organs, — evidences  of  sedation  not  preceded  by  any  stage  of  excite- 
ment, and  always  accompanied  by  lessening  of  the  electro-muscular 
gensibiiity.  They  state,  further,  that  by  the  use  of  sufficient  dos!;es  abso- 
lute muscular  panilysis  of  the  organs  above  named  is  induced,  so  that 
the  8tn:mge>t  faradic  currents  arc  unable  to  cause  any  motiun.  P.  Keu- 
chel  {JDas  Atropin  nnd  dcr  Jli'mmmujsnerven,  Inuug.  Dibs,,  Dor  pat,  1868) 
has  made  a  most  elaborate  series  of  experiments  to  determino  the 
effect  of  atropine  upon  the  inhibitory  fibres  of  the  splnnchnic  ner\^e. 
It  has  been  shown  by  Pfl tiger  that  galvanization  of  the  peripheral 
endi*  of  the  divided  splanchnics  causes  immediate  arrest  of  the  peri- 
etaltic  intestinal  movements,  and,  although  the  suhject  has  not  been 
absolutely  worked  out,  it  is  almost  ccHaio  that  some  of  the  splanehnie 
fibres  are  the  inhibitory  nerves  of  the  intestinal  coats,  Keuehel  has 
found  that  even  when  doses  of  atropine  so  smjiH  as  not  to  atfeet  dis 
tinetly  the  motor  neri'es  are  given,  galvanization  of  the  splanulinics 
fails  to  influence  the  intestines,  whose  vermicular  movements  are  still 
oetive,  and  therefore  that  atn>piue  paralyzes  the  peripheral  inhibitory 
intestinal  apparatus  precisely  as  it  does  that  of  the  heart.  There  in, 
of  eoui'se,  a  seeming  disagrci^ment  between  these  reseiircbos  and  those 
of  Keuriot  and  of  Bczold  and  Bloebaum ;  and  the  apparent  confusinn 
is  increased  by  the  assertion  of  Dr.  L  Ott  (N.  K  3Ied.  Journal^  18s:i 
170),  that  minute  doses  of  atrnpine  prevent  the  production  of  poristaU 
BJs  by  salt  placed  upon  the  intestine,  w  hilo  large  doses  exaggerate  the 
action  of  the  salt,  ft  would  appear  from  this  that  atropine  tirst  stimu* 
Utes  the  intestinal  inhibitory  nervous  system,  then  pai-alyzes  it.  Before 
the  question  can  be  settled,  further  researches  are  necessary,  but  it  is 
possible  that  all  these  observers  saw  and  reported  correctly,  the  differ- 
ences being  the  result  of  varying  doses.  It  appeal's  certain  that,  in 
full  doses,  atropine  paralyzes  the  smooth  muscular  tibres  of  the  intes- 
tine, bladder,  etc.,  and  it  may  be  that  in  any  dose  it  depresses  their 
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activity  directly,  but  that,  by  paralyzing  more  quickly  the  inhibitoiy 
apparatus^  it  sometimes  places  the  intestinal  muscular  coat  io  such  a 
position  that  it  will  respond  more  vigorously  than  normal  to  external 
stimuli,  and  also  that  very  minute  doses  may  cause  quiet  by  producing 
inhibitory  stimulation.  This  view  is  borne  out  by  the  fact  that  the 
smallest  dose  used  by  Keuchel  was  0.075  gr,  by  Ott  0.015  gr,  both 
observers  experimenting  on  the  rabbit.  When  Ott  used  0.45  gr.  be 
got  the  same  renult  as  did  Keuehel. 

Actioii  an  the  Respiratory  System, — It  has  already  been  stated  that 
in  man  small  doses  of  atropine  do  not  affect  the  respiration,  whereas 
large  doses  accelerate  it  The  same  is  true  in  animals;  and  the  accel- 
eration takes  place  even  when  the  vagi  have  been  previously  divided, — 
a  proof  that  it  is  due  to  a  direct  stimulation  of  the  respiratory  centres 
in  the  medulla.  (Bczold  and  Bloebaum,  loc,  cit.^  p,  59.)  When  very 
large  fatal  dose8  are  administered,  there  is  evidently  also  a  paralysis  of 
that  portion  of  the  peripheral  pneumogastric  nerve  which  is  connected 
with  the  function  of  respiration ;  for  if  in  an  animal  suffering  only 
fmm  a  modemte  doi^e  the  par  vagum  be  cut,  respiration  is  pi*ofoundly 
affected,  but  when  the  alkaloid  has  been  more  freely  given,  no  marked 
influence  is  exerted  upon  the  expiratory  rhythm  by  section  of  the 
]meumogastrics.  As  death  apprf^aches  in  belladonna-poisoning,  the 
blood,  which  has  presented  itn  normal  coloration,  may  become  very 
dark,  and  the  patient  may  at  la^^t  die  of  asphyxia, — probably  not 
entirely  fVom  failure  of  the  centres  themselves,  but  also,  in  part,  from 
the  loss  of  tunctional  poAver  in  the  n^-^piratory  nerves. 

Action  on  the  (Handular  iS'ysfem.— One  of  the  earliest  and  most  nota- 
ble effects  of  medicinal  doses  of  atropine  is  dryness  of  the  mouth,  due 
to  8uppiH?ssion  of  the  secretions  of  the  mucous  and  ^alivaiy  glands. 
The  action  of  the  alkaloid  upon  the  skin  is  similar.  It  can  scarcely  be 
doubted  that  this  arrest  of  secretion  is  ner\'ous ;  and  the  experiments 
of  Keuehel  indicate  that  it  is  due  to  an  action  upon  the  peripheral 
lierve-filaraents.  As  was  first  discovemd  by  Schit!*,  section  of  the 
chorda  tympani  is  followed  by  arrest  of  secretion  of  the  submaxillary^ 
gland,  and  galvanissation  of  the  peripheral  end  produces  a  greatly  in*  ™ 
cmased  flow  of  saliva.  In  Keuchyi's  experiments  these  phenomena 
occurred  in  the  unpoiwoned  animal,  but  when  atropine  had  been  ex- 
hibited, galvanization  of  the  periphenil  chonla  tympani  was  powerless 
to  excite  secretion, — proof  that  the  peripheral  end  of  the  nerve  was 
paralyzed. 

Elimination, — ^When  atropine  is  exhibited  medicinally  it  probably  all 
escapes  from  the  body  through  the  kidutjy ;  and  even  after  poisonous 
doses  the  amount  eliminated  through  other  channels  must  be  almost 
infinitely  small. 

Action  on  the  Secretions, — After  small  doses  of  atropine  the  tirine 
is  increased, — sometimes,  according  to  Harley,  doubled.  1  am  confi- 
dent, however,  that   this   increase   varies  gi'eatly,  and  is  not  always 
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markotL  After  very  l&rge  toric  doses  the  uriue  may  bo  at  first  io< 
iftuod,  but  18  usually  lessened  very  early,  and  in  the  latter  stages  may 
be  tntircly  Buppressed.^  Meuriot  states  that  tho  socretion  of  urino 
rifloi  and  falla  in  atropine-poij^ouing  with  the  arterial  pressure.  Tho 
tixpuritnents  of  Harley  upon  men  {he.  cit.^  p.  214)  would  appear  to 
ibow  that  medicinal  dosed  of  atropine  decidedly  iucrease  the  solids  of 
tiM  orine^  slightly  the  ui'ea  and  uric  acid,  very  markedly  the  phosphates 
ind  the  sulphates. 

1q  re^{ard  to  the  secretions  of  the  alimentary  eanal^  the  action  of 
itiapiiie  18  y^sty  uncertain.  It  has  beoa  a  matter  of  traititional  and 
dioical  helief  that  they  were  increased,  and  Harley  gives  some  expert- 
menta  which  he  claims  corroborate  this ;  Meuriot,  on  the  other  hand, 
itites  that  they  are  lessened,  I  cannot  tind,  however,  any  experimenta 
tkttseem  to  me  decisive;  and  chaical  evidence  certainly  indicates  that 
the  jUimentary  secretions,  if  affected  at  all,  are  increased. 

Adicn  on  the  Temperature, — ^In  moderate  doses  atropine  causes  a  pro- 
iKHUieed  rise  in  temperature,  but  in  v^ry  large  decidedly  toxic  amounts 
jlfaeaefts  aaimal  heat.     Thus,  in  the  dog,  Meuriot  has  obtained  an  aug- 

itation  of  fVora  1^  to  3*  C,  and  Bumeril,  Demarquay,  and  Lecomtef 
1lf4*C.  In  fatal  poisoning  of  the  same  animal,  these  observers  have 
ODti^sii  a  fall  resjipeelively  of  5^"^  and  of  3^;t  ^'*  nmn,  Meuriot,  in  the 
oieof  medicinal  dosea,  has  observed  the  tompemture  to  rise  J^  to  l-j^iff®, 
wdEulenburgf  \^  to  -^^^X  Harley  has  seen  in  man  an  elevation  of 
1*^  P,  Drs.  I.  Ott  and  C.  Colhnar  (  Therap.  Gaz.,  Aug.  1887)  have  found 
that  the  increase  of  the  bodily  teraperatui-e  produced  by  atropine  is  in- 
iiep^mlcnt  of  the  blood-pressure,  occurring  both  when  the  pressure  is 
ttlcTated  and  when  it  is  depressed*  They  also  find  that  thei'e  is  marked 
iocnsise  both  of  heat-production  and  of  heat-dissiptition,  the  produc- 
fwn  being,  however,  affected  more  distinctly  than  the  dissipation.  It 
fuibwg  from  these  experiments  that  the  cause  of  the  rise  of  tempora- 
tait  is  increased  heat- product! on,  which  is  the  result,  in  all  probability, 
of  *n  influence  upon  tho  uerve-centn^s.     Drs.  Ott  and  Collmar  believe 

^1^18  influence  is  a  stimulation  of  tho  therm o-genetic  centres  in  the 
loordf  and  that  the  rine  of  temperature  is  paralleled  by  that  which 
n  in  tetanus.     The  final  fall  of  lemperature  in  a tro pine-poisoning  is 
pivbably  caused  by  the  vaso-motor  paiiilysis. 

Summary, — From  what  has  been  already  stated,  it  is  evident  that 
tUiouoiia  of  atropine  in  thei-apeuiie  and  in  toxic  doses  are  in  a  sense 
quite  different. 

In  full  medicinal  doses  it  produces  a  sort  of  febrile  state,  with 
*liyii«88  of  the  mouth,  increased  rapidity  and  force  of  the  circulation, 
Huickened  respiration,  elevation  of  temperature,  and  secretion  of  febrile 


*lti«M«  of  Dr.  Qron  (Im.  et<.}»  abo  of  Dr.  Monr  {Anm^  Soe,  dt  Mid.  d^  Qtrnd,  1673). 

t^botvl  hf  Meumt.  p.  111. 

t  TV«t*  IfurM  »re  proWbly  «ll  of  them  Ca&ti^rMliH  thoagh  U  U  n<H  to  itated  bj  Meuriot. 


216 


GENERAL  REMEDIES, 


The 


)iditv  of  the  ht^art'i 


action  is  due  to  paralysis  of  the 

peripheml  inliibitoiy  nerve  and  to  stimulation  of  the  accolcrfttor  noiTe^ ; 
the  int- reaped  arte  rial  pressure,  to  the  id  creased  cardiac  action,  toj^^ether 
with  the  general  contraction  of  the  capillaries,  the  reaolt  of  excitation 
of  the  vaso-motor  centi"os.  The  spinal  cord  18  not  sensibly  affected  by' 
these  doses;  the  mi>tor  and  probably  to  a  much  less  degree  the  sensory 
peripheral  nerves  tjufter  lenseniDg  of  functional  activlt}'^,  although  tbo 
influence  of  therapeutic  doses  of  atropine  upon  them  mut?it  be  very 
slight.  If  the  done  be  sufficiently  large^  the  cerebrum  its  (brown  into 
a  condition  of  mild  delirium,  resembhng  that  of  fever. 

After  decidedly  toxic  doses  of  atropine,  the  blood -pressure  falls, 
from  dilatation  of  the  cupillarics,  owing  to  the  paralyms  of  ihnir  mus- 
cular coats,  and  from  direct  laming  of  the  beart-mu«cle.  Tbo  tempera- 
ture alftso  falls  j  the  muscular  system  is  relaxed,  and  sensation  is  impaired, 
from  the  paresis  of  the  motor  and  sensory  nerves  respectively;  yet 
eonvuleions  may  now  occur  from  the  over-activity  of  the  I'cflex  centres, 
the  predominance  of  paralysis  or  of  convulsions  varying  with  the  dose, 
accoi*dingly  as  the  depressing  or  the  stimulating  influence  is  the  more 
powerfuf.  Behrinm  precedes  stupor,  which  in  turn  precedes  death, 
from  asphyxia,  Ciuiscd  by  depression  of  the  respiratory  centre  and  of 
the  motor  nerve-trunkSj  or  very  rarely  fi'om  syncope,  caused  by  failure 
of  the  cardiac  muscle. 

Locid  Action, — It  is  evident  that  when  belladonna  is  applied  to  a 
part  it  must  act  locally  as  a  paralyzant,  no  doubt  overpowering  the 
capillary  walls,  the  sensory  and  motor  nerves*  and  even  muscular  and 
glandular  cell-action  ;  for,  except  in  the  ease  of  the  latter,  experimental 
evidence  ha^*  already  been  bnjught  forward  to  prove  that,  locally  and 
freely  applied,  belladonna  is  a  sedative  poisim,  and  clinical  evidence 
points  veiy  strongly  to  its  exerting  a  similar  influence  upon  gland-cells. 
A.  Zellcr  (  Virchow's  Arehh\  Ixvi,  384)  has  found  that  a  onc-per*cent. 
solution  of  atropine  brought  in  contact  with  the  hlood,  outside  of  the 
body,  has  a  decided  influence  in  arresting  the  movements  of  the  cor- 
puscles. 

Action  on  the  Eife. — ^Atropine  placed  in  the  eye,  or  given  internally, 
dilates  the  pupils  of  all  animals  except  birds.  Accompanying  thin 
mydriasis  are  paralysis  of  accommodation  and  an  alteration  of  intra- 
ocular pressure.  In  regard  to  tlie  latter,  the  subject  is  so  intricate  that 
even  the  specialists  differ  in  their  views  concerning  it,  and  I  must  refer 
the  reader  to  special  ti-eatises  upon  it.  Tbo  latest  research  with  which 
I  am  acquainted  is  that  of  Holtzke  (Arckivfur  Ffit/sioL,  1885,  564),*  w*ho 
states  that  the  ati-opine  plainly  by  its  own  action  lessens  the  intra-ocular 
pressure,  but  that  it  subsequently  inci-eases  it  by  the  dilatation  of  the 
pupil  which  it  causes. 


4 
I 


4 
4 


•  Se«  also  Der  intraoculare   Druck  und  div  fmiervationt^Verhmtnwe  der  Irit, 
ProfeMor  Dr.  SteUwag  too  Carion.     WieOj  1868. 
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Before  dtscodsing  briefly  the  action  of  atropine  upon  the  pupil,  the 
hctthiit  m  recent  Amerieati  Jomale  writer  baa  ruasserteil  the  old  theory 
thil  Uie  inuvenienta  of  the  iris*  ai'c  tlite  to  erectile  tisauej  or,  iu  other 
W(ml«v  Uj  its  blood-ressels,  seems  to  render  neeessaiy  a  lew  wonU  m  to 
tbd  rwil  motile  power  of  the  purl.  In  the  first  phitx\  it  ia  an  indisputa- 
W<?  uruitomieal  fact  that  the  iris  is  lar^jfely  eoni|>054ed  of  inoscular  fibref*, 
m\  it  is  a  Riinple  comnion^senae  deduction  that  the  mimcular  fibres  are 
thcro  for  the  purpose  of  causing  motion,  especially  nince,  in  many 
iBimals  it  can  be  readily  demonstrated  that  whik^  some  of  these  fibres 
iit>  ciituilar,  others  are  radiating,  so  that  by  position  thej'  become  an- 
tignmbtic.  The  paper  of  Dr.  Ark  (Arckiv  fur  Ophthalmologies  1869) 
MNM  to  me  decisive.  In  a  very  elabomte  series  of  experiments  it 
«il  found  that  when  the  upper  tcrvieal  ganglion  was  stininlsited  the 
Impi1  dilttied  long  before  any  influence  upon  the  vessels  was  delected, 
aatl  that  on  ecd^tion  of  the  stimulation  the  pupil  became  nutnnil  long 
befi>r\t  the  spasm  of  the  vessels  yielded;  to  my  mind  a  proof  that  the 
mglbn  ha*  fibres  other  than  vaso-niotor, — fibres  which  contml  the 
BiiiWialar  actions  of  the  iris^  and  are  moi-o  sensitive  than  the  vuso-motor 
ftUment*;  and,  secondarily^  a  proof  that  the  movements  of  the  iris  are 
HMcJuo  to  movements  of  the  blood-vessels.  Space  cannot  be  atforded 
in  the  present  work  for  a  further  dit^cussion  of  this  subject.  The  reader 
tt  rwpectl\illy  referred  for  further  information  to  books  on  the  physiol- 
ogy of  the  eye^  ami  especially  to  Engelhard t's  paper^  Beitrage  zur  Lehre 
im  den  Beicegmujen  der  Iris  ( UntersucL  aus  dem  phijuolog.  Labor atorium 
It  Wurzburg,  Theil  ii,). 

In  considering  the  action  of  lielladonna  upon  the  eye,  it  is  necessary 
to  vit*w  separately  its  inlluence  when  applied  locally  and  when  given 
lat^faally ;  and  I  shall  consider  those  influences  in  the  order  in  which 
tbey  here  stand. 

It  may  be  first  asserted  that  the  dilatation  induced  l>y  the  local  ap- 

fttion  of  belladonna  or  of  its  principles  is  a  nervous  jdn^nomenou,  and 

I  due  to  A  direct  action  of  the  drug  upon  the  muscular  fibiH?8  of  the 
ins;  for  as  all  of  theses  both  the  radiating  and  the  cii*cnlar,  are  of  th<* 

D«  nature  (non-.^tnaft^d  in  nnimmals).  their  atitagr»nism  is  simply  duo 
»|>i>»i!iim;  and  it  seems  inconceivable  that  mere  |Kjsition  should  attecl 
ttfl  relations  between  a  muscle  and  a  drug.  Moi*eover,  decisive  proof 
iiftffoHed  by  the  exf>eriments  of  Bernstein  and  Dugicl,  who  found  thai 
*rhiie  galvanic  irritation  of  the  m'ulo-mot<u'  nerve  wu^i  unable  to  cause 
Bootmetion  of  the  pupil  in  the  atiMpinized  eye,  yet  when  the  electrodes 
*cr«  applied  to  the  eyes  in  such  a  way  as  to  aft'ect  directly  the  iris, 
wintniMicin  occurred, — phenomena  explainable  only  by  the  theory  that 
the ijvrv encodings  were  panilyzed,  while  the  mnsck  was  unaffected.  Of 
tbo  truth  of  this  observation  there  can  be  no  doubt,  as  it  has  been  eon- 
finned  by  Dr.  G.  Engelhardt  ( t^/i/f?rs«cA.  aus  dem  physlotofj,  Lahoratorium 
M  Witrkurg,  Theil  ii.  S.  321). 

'*^  !  statement  first  made  by  Wharton  Jones  {Med.  Times  and  Go:., 


1857),  that  the  reason  atropino  do€8  not  dilate  the  pupils  of  birds  is  that 
their  iridee  have  no  radiating  iibFos/has  been  dii^provod  by  the  boautiful 
anatomical  researches  of  Alex.  Ivanoff  and  Alex,  Bollett  (Archiv  fur 
OphtJialm.^  vol.  xv*  p.  1),  confirmed  by  Johannes  Diegol  (Max  SehulUei 
Archivfur  Microscope  Anat.^  Bd.  vi.  Heft  i.,  1870),  Although  Prufeesor 
Bonders  (Accommodation  and  Refraction^  New  Syd,  Sue.  ed,,  p.  584)  say* 
that  the  pupillary  action  of  atropine  "is  slight  iu  birds,  in  whom  it  was 
formerly  overlooked/*  in  my  own  experiments  the  most  thorough  appli* 
cation  of  very  strong  sulutiuns  to  the  eyes  of  pigeona  has  had  no  dis- 
tinct etfeut.  In  previous  editions  of  this  book  1  ventured  the  surmise 
that  the  lack  of  action  of  atropine  upon  the  iridea  oi  bird»  might  be 
due  to  the  muscle  being  of  the  striated  typo.  According  to  the  experi- 
ments of  Szpilman  and  Luchsinger,  this  supposition  is  correct*  In  the 
cjesophagus  of  the  bii-d  the  muscle  is  non-striated,  and  ati'opine  para- 
lyzes it  \  in  the  oesopbagus  of  the  i-abbit  the  muscle  is  striated,  and 
atropine  has  no  action ;  in  the  cat  a  portion  of  tiie  oesophagus  has 
sraooih  muscular  tibresj  a  part  striated^  and  the  fonner  is  paralyzed, 
the  latter  unaffected,  by  atropine  (Arch*/,  d,  Ges,  FhysioL^  xxvi,  4(50). 

The  dilatation  of  the  pupil  by  the  local  application  of  atropine^ 
is  certainly  independent  of  any  ncrvo*ecntres  farther  back  than  the 
ciliary  ganglion.  This  is  proved  by  the  following  facts.  Claude  Ber- 
nanl  (Physiol,  et  FafhoL  du  Systeme  nervcuxr  Paris,  vol,  ii.  p,  212)  and 
Lcmattre  (toe,  cit.)  both  have  fbund  that  ativ>pine-mydriasis  occurs  in 
animds  after  section  of  the  oeulo-motor,  and  I  have  seen  it  in  cases  of 
complete  oculo-motor  paralysis  in  man.  It  also  takes  place  after  sec- 
tion of  the  trigcminuti  or  of  the  cei*\MeaJ  sympathetic,  or  of  both  of 
these  nerves,  as  is  shown  by  the  testimony  of  numerous  observers  and 
by  my  own  experiments.  In  man,  1  have  seen  it  after  paralysis  of  the 
sympathetic  {Phila.  Med.  Times,  vol  i.  p.  290).  The  dilatation  of  the 
pupil  by  the  local  application  of  ati'opine  is  indeperdent  not  only  of 
the  central  nervous  system,  but  also  of  the  ciliary  ganglion,  and  it  is 
therefore  due  to  an  action  exerted  directly  upon  the  nerve-endings  in  the 
iris.  The  experiments  of  Bernstein  and  Dogiel,  confirmed  by  Engel- 
hardt,  already  quoted,  are  in  themselves  almost  enough  to  establish  iho 
truth  of  this  proposition.  More  direct  evidence  is  not,  however,  want- 
ing. Thus,  Vierordtf  baa  found  that  atropine  locally  applied  causes 
mydriasis  after  the  removal  of  the  ciliary  ganglion.  Professor  I,  Iloppe 
(Die  Nervenwirkungen  der  Heiimiftel^  Leipsic,  1856,  HefY  iL  S.  179)  has 
ditacovered,  and  Y.  Valentin  (Versucheiner  physiolog.  Fathohgie  der  Ner- 
imif  Leipsic,  18(J4,  Abtheilung  ii.  S,  368)  has  confirmed  the  discovery, 
that  in  the   eye  of  the  fVog  removed  from   the  body  atropine  will 


*  C«>ntraetion  of  tbe  pupH  before  diUlntini]  niiticod  iti  dogs  (ReeJe)  and  mbbits  (Rcxu- 
bach  and  Frcihiicb)  Is  probabl/  cftii^ed  rcflrxly  ^y  tlie  irrtLani  lujtioii  of  tbe  ntroploe. 

f  Unfttrtunately,  the  only  notice  I  bnve  »een  of  thU  cupitAl  ejcpcrinient  u  in  LterinAiin'f 
GruudriMM  der  Phyttuiu^jie.     No  fcforciico  u  given,  aad  I  li»vij  been  UQublu  to  find  ibuorigioai 
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produce  dilatation  of  the  pupU.  According  to  Bomlli  (Bdinb,  Med, 
Journ.j  Nov,  1871),  mydriasis  is  pmdueed  by  the  alkaloid  when  applied 
to  the  eye  of  a  man  just  dead.  Lastly,  the  presence  of  the  alkaloid  in 
the  humors  of  thij  atropinized  eye  has  been  proved  by  numerous  ob- 
servers, among  whom  may  be  mentioned  Lematti'o  {he.  clt.^  p.  55)  and 
Professor  Dondurs  \loc.  cit,^  p.  688),  who  have  found  that  the  liquids 
removed  from  suvh  an  eye  are  capable  of  causing  dilatation  of  the 
pupil  of  another  eye. 

It  having  been  demonstrated  that  the  mydnaBia  of  the  ati*opinized 
eye  is  the  result  of  an  action  upon  the  peripheral  nerve-fibres,  the  ques- 
tion arises,  Are  the  ends  of  the  oeulo-motor,  the  contractor  of  the  pupil, 
paralyzed,  or  are  the  ends  of  the  sympathetic,  the  dilator,  stimulated, 
or  is  there  a  double  influence,  both  of  these  actions  occurring?     Both 
Donders  {loc,  cit,^  p.  589)*  and  S  toll  wag  von  Carion  {he.  cit.j  p.  92)  insist 
that  the  paralysis  of  accommodation  is  proof  of  paralysis  of  the  oeuh> 
motor  nerve,  and  it  seems  to  me  they  do  so  with  truth.     However  this 
may  be,  there  is  abundant  direct  proof  that  tho  oculo-motor  fibres  are 
paralyzed,  since  the  experiments  of  Grunhagen,  which  prove  that  gal- 
vaQiKation  of  the  exposed  oculo-motor  nerve  does  not  affect  the  ftti*o- 
pinized  pupil,  have  been  confirmed  by  Engelhai'dt  {loc.  cit.^  p.  321)  and 
l>y  Hossbach  and  Frohlieh  {Pharmak.  Unter^uckungenj  Wui"zburg,  i.  6). 

In  artificial  m^^driasis  there  is,  then,  undoubtedly  peripheral  palsy 
of  the  oculo-motor.  The  question  arises,  Is  there  also  stimulation  of 
^he  dilating  nerve?  The  evidence  as  to  (his  is  not  so  positive,  but  to  my 
VTiind  indicates  very  strongly  that  there  is  such  an  action.  Clinieai  ex- 
j^erience  coilainly  shows  that  the  dilatation  produced  by  a  mydriatic  is 
not  merely  a  passive  movement  of  relaxation,  but  is  active,  capable  of 
t:earing  up  infiaramatory  adhesions  even  when  of  some  firmness.  Again, 
^he  dilatation  that  occurs  after  the  paralysis  of  the  oculo-motor  nerve 
IB  man  and  after  it.s  destruction  in  animals  is  not  at  all  equal  to  that 

^ produced  by  atropine,  and,  indeed,  can  be  largely  inciHsased  by  the 
section  of  the  drug;  further,  in  the  eye  separated  entirely  fVom  the 
norve-centrcs  (see  above)  atropine  still  causes  a  wide  dilatation ;  facts 
vrhich  necessitate  the  belief  either  that  the  alkaloid  acts  upon  the 
Hympathetic  fibriilfe,  or  that  the  penphoral  tibres  of  a  nerve  are  in 
lUiemselves  nerve-cent I'es,  acting  upon  the  muscle  of  themselves  even 
B^hen  separated  from  their  centres. 
It  has  been  uri^ed  against  the  view  hero  taken  that  even  the  widest 
tu'tificial  mydriasis  is  increased  by  galvanisation  of  the  sympathetic, 
De  Kuiter  states  the  contrary;  but,  since  Grunhagen,  Hirsehmatin, 
and  Engelhardt  separately  affirm  as  the  result  of  pei'sonal  experiment 
the  con*ectness  of  the  asserted  fact,  it  must  be  aceep*:ed.  Granting 
its  truth,  I  do  not  think  it  warrants  the  deduction,  sine©  it  is  con- 
ceivable that  an  agent  may  excite  the  peripheral  filaments  of  a  nerve 
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•  See  alio  Von  Qrwaitf  Deut§tik«  XHnikt  1861. 
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grently,  and  yet  not  to  such  a  point  that  they  ahall  be  incapable  of 

further  excitation. 

In  conelusian,  the  action  of  atropine  applied  to  the  eye  may  be 
eiimmed  up  aa  follows:  the  mydnttHis  in  the  result  of  a  direct  influence 
upon  the  peripheral  nerve- tibreH,  tho^e  of  the  oeulo-motor  being  eer* 
tainly  paralyzed,  those  of  the  sympathetic  and  its  ally  the  trigeminus 
being  pi'obahly  excited, 

111  rcgartl  to  the  coostitutiooal  action  of  atropine,  it  is  evident  that 
wlieo  the  alkaloid  is  administered  internally  there  are  only  four  possi- 
ble ways  in  which  it  can  cause  mydriasis,  and  that  these  are  as  follows: 
1.  By  acting  alone  on  the  sympathetic  centres,  as  a  stirauhmt.  2.  By 
acting  alone  on  the  oculo-motor  centres,  as  a  paralyzant*  3.  By  com- 
bining these  actions.  4.  By  being  carried  to  the  eye,  and  acting  as 
though  locally  applied. 

Authors  are  greatly  at  variance  in  their  conclusions:  thus,  Harley 
{The  Old  Vetjefable  Neurotics}  and  Haydon  (Dublin  Quart.  Jonrn,^ 
August,  1863)  may  be  cited  as  in  fiivor  of  the  first  view,  and  Budge 
(Ueber  die  I3ewe<jnn^  der  Iris,  1855),  Brnun  (Archiv  fur  Ophthalm.^  Bd* 
V.  Abth.  ii.).  and  Ilirschmann  (Rricherfs  Arehiv,  1863)  a^^  favonng  the 
second-  Neither  the  iii*8t  nor  the  second  view  is,  however,  tenable : 
the  first,  because  of  a  fact  which  has  been  asserted  by  authorities  and 
which  I  have  experimentully  corroburated,  namelj^  that  atropine  given 
bypodermically  causes  dihitanon  of  the  pupil  after  section  both  of  the 
trigeminus  and  of  the  aympathoiic  in  the  neck ;  the  Becond,  for  the 
reason  that  after  se<^*tion  of  the  oeulo-motor  in  antmals,  or  after  com- 
plete pandysis  of  the  oeulo-motor  in  man,  the  mydriasis  is  much  I 
than  that  of  atropine-poisoning. 

In  regard  to  tho  third  view,  I  have  noticed  that  the  dihitation 
the  pupil  under  the  constitutional  action  of  the  ulkahjid  after  section 
of  the  cervical  sympathetic  is  still  gi-eatcr  than  that  which  is  normally 
produced  by  oculo-motor  paralysis.  At  my  solicitation,  Dr.  T.  Cr.  Mor- 
ton, of  this  city,  cut  down  to  the  optic  nerve  in  a  nibbit  and  divided 
all  the  structures  about  it.  The  pupil  contracted  very  much  at  the 
time ;  the  cornea  was  not  sensitive,  but  reeoveixjd  its  sensitiveness  in 
part  after  sonie  days.  Atropine  given  hypodcrmically  dilated  the  eye 
very  markedly,  but  not  nearly  to  the  extent  of  the  other  eye.  If  in 
this  experiment  all  the  ciliary  nerves  were  really  cut,  the  proof  is  con- 
clusive thai  the  mydriasis  is  not  of  centric  origin  ;  the  reason  that  the 
pupil  did  not  dilate  so  freely  as  the  other  being  the  strong  contracting 
influence  it  was  under,  and  the  great  reduction  in  the  amount  of  blood 
— T.e*,  the  amount  ot*  atropine — entering  the  eye,  owing  to  the  division 
of  the  bIood-vefi«eis. 

An  experiment  of  Lemattre,  if  it  be  accurate,  is  also  conclusive  in 
proving  that  the  action  of  the  mydriatics  upon  the  pupil,  even  when 
administertMl  internally,  is  a  peripheral  one.  He  succeeded  in  pro- 
ducing mydriasis  in  normal  eyes  by  placing  in  them  aqueous  humors 
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takon  from  do^  poisoned  with  atropttie,  and  ovon  from  a  foetus  whose 
dam  had  been  killed  by  the  alkabitJ,    Doriders,  however  {loc  cit,y  p.  589)^ 
failed  to  get  the  dilatation  ;  and  two  or  three  experiments  liuvo  yielded 
me  the  same  negative  result.     It  requires  no  elaborate  argument  to 
prove  that  in  this  ease  a  negative  result  does  not  overpower  a  previ- 
ous positive  one:  still,  the  experinientH  of  I/emattre  neoii  conlirmation. 
in  the  Pennsylvania  Ilospita!,  under  the  cure  of  Dr.  Morton,  not  long 
Bineo,  I  saw  a  man  who  had  been  wounded  by  a  mi  I  road -accident  in 
such  B  way  that  the  w^hole  of  the  temporal  bono  anterior  to  the  petrous 
portion  was  thrust   into  the  side  of   the   head :    there  ^vas  complete 
paralysis  of  the  facial^  of  the  trigeminus,  and  of  the  oculo-motor,  as 
conld  be  readily  demonstrated  upon  the  man,  who  hvod  some  months, 
finally  dying  suddenly  of  abscess  of  the  brain.     The  carotid  canal  was 
so  pressed  upon  thai  the  sympathetic,  which  passed  upwards  thmugh 
It  to  the  eye,  must  have  also  been  paralyzed.     The  eye  was^  as  proved 
hy  the  autopsy,  separated  from  all  connection  with  the  nerve-centres, 
and    yet  when  atropine  was  given  hypodermically  the  pupil  dilated. 
The  proof  seemed  complete  that  the  mydriasis  was  owing  to  a  periph- 
eral action. 

Our  knowle(lge  of  the  action  of  atropine  upon  the  pupil  may  bo 
eummed  up  as  follows.  Atropine  applied  locally  causes  mydriasis  by 
jpai-alyzing  the  peripheral  ends  of  the  oeulo-molur  nerve,  and  probably 
by  stimulating  the  peripheral  ends  of  the  sympathetic.  Atropine  given 
internally  causes  mydriasis,  not  by  influencing  the  nerve-centres,  but 
k>y  being  carried  in  the  blood  to  the  eye  itself  and  there  acting  precisely 
ms  when  applied  locally. 

Tberapei'tics. — The  results  of  clinical  experience  are  in  strict  accord 
"With  wdiat  is  known  of  the  physiological  aetitm  of  belladonna.     The 
^bief  indication  for  its  use  is  to  relax  spasm.     In  the  case  of  voluntary 
muscles  its  powers  are  comparatively  feeble,  except  when  it  is  thrown 
titrectlif  into  the  musde  affected.     In  this  manner  Dr,  S,  Weir  Mitchell 
^Injuries  of  Nerues,  Philadelphia,  1872,  p.  25S)  has  obtained  very  marked 
Telief  in  the  fearful  spasms  following  nerve-wounds,  and  Br,  J.  M.  Da 
Costa  in  rheuinutic  spasm  (Pennsifhmnia  Hosp.  Mf^p,,  18tj8).     The  benefit 
derived  is  evidently  due  to  the  depressing  effect  of  the  drug  upon  the 
terminal  nerve-tilaments,  with  which  it  conies  in  direct  contact,  and 
to  a  certain  extent  also  upon  the  muscle  itself     When  given  by  the 
mouth,  so  small  an  amount  of  the  remedy  reaches  the  diseased  part  as 
Bcarc  ely  1  o  a  ft  ec  t  i  t ,  a  nd  ve  ry  I  i  1 1  le  o  r  n  o  re  lief  f o  Hows.     A  s  has  been  p  re- 
viously  shown,  the  non-striated  muscles  are  more  atfected  by  belladonna 
than  are  the  striate*!,  and  elinieany  the  drug  is  found  to  be  even  more 
^ifficacious  in  spnsm  of  the  invof n nta r i/  thim  of  the  voluntary  muscles: 
in  such  cases  it  is  often  of  value  used  internally*     It  may  bo  thus  ad- 
ministered in  lead  colicy — in  simple  spasmodic  colic., — in  spasmodic  d\js* 
menorrh^a, — in  spasmodic  constriction  of  the  bowels  with  obstinate  con- 
^if/atinn, — in  laryngismus  striduhs, — in  nervous  cough^ — in  asthma^ — in 
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hiccough^ — in  whooping-cough^ — in  whk^h,  as  arigiaally  advit^ 
tonneau,  it  has  been  largely  used  and  ig  one  of  the  best  known  reme- 
dies ;  also,  even  in  the  spaBina  aeeompanying  the  passage  of  renal  and 
biliary  calculi,  where  of  course  it  often  fails.  Wherever  it  is  poiseible, 
however,  it  should  be  u«ed  locally  in  epasra  of  the  involuntiiiy  as  well 
aa  of  the  voluntary  muscles.  Thus,  in  spastn  of  the  urethra^  the  oinuT 
ment  should  be  rubbed  in  along  the  canal  j  in  rigid  os  uteri,  the  extract 
should  be  applied  directly  to  tiie  oh;  in  asthnuj,  belladonna  ehould  bo« 
inhaled,  by  ineuns  either  of  the  cigarette  or  ot"  the  atomization  of  i^l 
decoction  of  the  leaves;  in  spasm  of  the  sphincter  ani  from  fissure  or 
other  causcj  it  should  be  applied  directly  to  the  part  by  poultice  or 
ointment.  Under  the  present  iudieaiiou  uiay  be  cousidered  the  use  of 
the  remedy  in  constipation.  In  do^es  of  ouo-^piarter  to  one-half  grain 
of  the  extract,  belladonna  is  of  great  seiTico  as  an  addition  to  laxativ 
pills. 

It  is,  no  doubt,  by  relaxing  tapasni,  or  rather  by  lessening  irritability^ 
that  belladonna  acts  in  that  form  of  incontinence  of  urine  which  is  se^ 
generally  in  children.  It  has  been  taught  that  this  affection  is  due 
a  relaxation  of  the  sphincter,  hut  often  the  real  cause  is  au  irritabilit; 
of  the  bladder,  so  that  spasmodic  eontmetion  occurs  under  the  stimuf 
of  a  small  portion  of  urine.  Toxic  doses  of  belladonna  cause  a  paralytic 
retention  of  urine  by  the  local  action  of  the  atropine  in  the  urine  upon 
the  bladder.  It  is  needless  to  point  out  more  in  detail  how  the  indica- 
tions in  incontinence  are  met.  In  these  cases  the  drug  must  be  given 
in  as  largo  doses  as  the  system  will  bear,  and  tho  impression  should  b^H 
maintained  for  weeks.     Usually  the  dose  has  to  be  steadily  increased.  ^| 

To  relieve  Fain. — Physiologically  viewed,  atropine  should  be  of  little 
value  for  this  purpose  j  and  I  think  clinical  evidence  boars  this  out. 
Dr.  Mitchell  has  had  probably  the  best  opportunities  ever  afforded  for 
testing  this,  and  he  says  decidedly  that  it  is  of  little  use  in  severe  suf- 
fering. My  own  experience  is  to  the  same  effect.  Thei-e  is,  howeverg^ 
considerable  evidence  of  its  value  in  neuralgia^  but  it  is  chiefiy  aa  to  itjH 
efficiency  when  injected  immediately  in  the  neighborhood  of  a  painful 
nerve,  or  applied  as  inunction  over  its  course  when  superficial.  In 
large  quantity,  belladonna  certainly  affects  the  afferent  nerves,  and, 
used  as  above,  may  readily  relieve  pain.  It  is  very  probable  also  tha 
at  times  it  cures  neuralgia  by  modifying  tho  circulation  in  the  affecte 
part.  Though  these  things  be  so,  yet  belladonna  is  almost  immeasurably 
below  opium  as  an  analgesic.  In  some  forms  of  neuralgia  with  spas 
it  is  of  service  by  a  double  action. 

To  impress  (he  Heart  and  Blood-  Vessels. — Under  the  idea  of  its  con- 
tracting the  blood-vessels,  belladonna  has  been  highly  commended  by 
Dr.  Harley  (loc.  cit.)  in  pneumonia^  acute  nephrittSj  and  various  other 
acute  diseases,  I  have  had  no  experience  with  it  in  these  affeetioni 
but  the  published  accounts  do  not  seem  to  me  to  indicate  that  it  li 
of  equal  value  with  other  remedies  or  combinations  of  remedies.     In 
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chronic  albuminous  nophritis  I  Imvo  tried  it,  aa  TOConi mended  by  J)i\ 
HuFley  (//K\  cit.),  but  havti  failed  to  derive  any  advantage  from  it.  In 
ordinarif  sore  throat  it  does  good  by  acting  upon  the  blood-vesselfl  and 
by  relaxing  the  pharyngeal  musclefl.  It  may  posiiibly  be  of  use,  given 
before  the  administration  of  chloroform,  to  prevent  cardiac  inhibitory 
an-e^t.     (See  Brit  Med.  Journ.,  1880,  ii,  620.) 

As  a  stimulant  to  the  circulation,  belladonna  has  probably  not 
been  employed  as  much  as  it  ought.  Dr.  Graves,  however,  coramenda 
it  especially  when  the  pupil  is  contracted  in  typhus  fever^  and  it  has 
been  used  with  aasertetl  advantage  iu  eryaipelas^  scarlet  feva\  etc.  In 
cas€o  of  Audden  collapse  occurring  in  acute  disease  and  marked  by 
falling  of  the  temperature  bolow  normal,  with  great  loss  of  the  arte- 
rial  tension  and  fi\je  sweating,  atropine  is  of  the  greatest  value.  Such 
collapse  is  not  infrequent  in  young  children  in  the  advanced  stages  of 
pneumonia^  pleurisy^  or  other  pulmonic  disease,  and  is  also  prone  to 
happen  in  puerperal  mania  and  similar  maniacal  states  occurring  in 
exhausted  patients.  It  is  similar  in  its  character  to  that  which  is  pre* 
duced  by  perforations  of  the  stomach  or  intestine  or  as  the  i-esult  of 
surgical  or  accidental  traumatisms.  It  is  a  condition  o£ shock  in  which 
the  loss  of  temperature  is  chiefly  the  result  of  vaso-motor  paral^^sis. 
In  surgical  eases  also  it  is  probable  that  excessive  pneumogastrie  in 
hibition  is  present.  Proper  treatment  of  this  condition  consists  chiefly 
in  the  frcQ  use  of  external  heat,  the  hj^j^odermic  Injection  of  atropine 
and  of  the  tincture  of  digitalis,  and  the  internal  administration  of 
alcoholic  stimulants :  of  all  these  drugs  atropine  is  probably  the  most 
valuable. 

To  arrest  Secretion. — Arresting  secretion  of  the  salivary  glands  by 
paralyzing  the  extreme  bninches  of  the  chorda  tympani  has  ali-eady 
been  shown  to  be  a  physiological  action  of  belladonna,  and  it  follows 
from  this  that  the  drug  should  bo  uselul  in  piyitHsm.  I  have  tried  it  in 
aeveral  cases  of  mercurial  salication,  and  found  that  it  arrests  almost  at 
once  the  discharge  of  sahva,  and  seemingly  facilitates  greatly  the  return 
lo  health.  In  coUiqitatice  sweats  it  was  originally  recommended  by  Pro- 
fessor Da  Costa  {Fhila.  Med.  Timea,  Feb,  15,  1871),  and  I  have  found 
it  of  very  great  service.  A  full  dose  of  belladonna  extract »  or  one- 
sixtieth  to  one-eightieth  of  a  grain  of  atropine  used  hypodermieally,  at 
bedtime,  will  very  frequently  prevent  the  usual  night*swcat.  In  colliqua- 
tive diarrhma  it  has  beon  recommended  by  M.  Delpage,  and  very  probably 
will  be  found  of  service. 

Inunctions  of  the  breast  with  belladonna  ointment  are  habitually 
employed  for  the  purpose  of  arresting  the  secretion  of  milk,  and  in  the 
experiments  of  Hammerbachcr  upon  a  goat  atropine  given  internally 
lessened  the  secretion,  especially  of  the  watery  portions  of  the  milk 
{Arch,/.  Gesammt  PhysioL,  xxxiii.  228). 

Employment  in  Poisoning. — Ft  is  stated  that  as  far  back  as  1570  it 
was  asserted  that  opium  and  belladonna  are,  in  their  influence  upon 
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the  eystem,  autagoiiistic.     In  the  early  part  of  the  preftent  century 

tbeir  employment  aa  counter-poisons  was  again  brought  prominently 
betoro  the  proies^sion ;  but,  although  a  few  scattered  earlier  records  of 
their  use  as  sueh  exiat  in  medieul  literatm*e,  it  was  not  until  the  paper 
of  Dr.  Wm.  F.  Morris  appeared  {Amer,  Jtmrn.  Med.  Sci.^  Oct.  1862) 
that  general  attention  was  attracted  to  the  subject.  Since  this  publi- 
cation, very  many  cnHes  of  the  use  of  the  one  medicine  in  poisoning 
by  the  other  have  been  published*  The  opposite  actions  of  belUi* 
donna  and  of  opium  upon  the  pupils  no  doubt  tii'st  suggested  the  idea 
of  their  antagonism ;  but  in  the  light  of  recent  experiments  theee 
apparently  opposite  effects  upon  the  eye  cannot  be  consideit^d  as  proving 
any  untagoni**m  hetweeu  the  drugs,  since  the  dilatation  is  due  to  a 
peripheric  and  the  contraction  to  a  centric  influence.  In  an  investi- 
gation by  l)r.  J.  Hughes  Betmett  (Brit.  MeiL  Journ,^  1874,  ii.  547), 
twenty-one  rabbits  received  what  previous  experimentation  bad  shown 
to  be  a  fatal  dose  of  meconate  of  morphine  (10  gniins),  and  afterwards 
sulphate  of  atropine;  six  recovered;  and  of  those  sis,  four  some  weeks 
afterwards  were  killed  by  a  dose  of  10  gniina  of  the  morphine  salt. 
Eleven  rabbits  received  a  dose  of  sulphate  of  atropine  (1}  to  2  grains), 
and  atl^erwards  10  grains  of  the  meconate  of  morphine;  seven  recov- 
ered, and  some  weeks  afterwards  the  meconate  of  morphine  (10  grains) 
being  given,  four  of  them  succumbed  to  it.  Again,  two  dogs  received 
the  fatal  dose  of  meconate  of  m<irpbiuo  (2i  grains)^  and  afterwards  sul- 
phate of  atropine,  and  recovered,  only  to  die  some  days  atlerwanls  from 
the  etfeets  of  a  second  two-and'a-qnarter-gmin  dose  of  the  opium  salt, 
The««i  tixperiments  certainly  waiTitnt  thu  eouehmiou  of  Dr.  Bennett  that 
atropine  is  physiologically  antagunistic  to  morphine  within  a  hmited  area, 
and  that  it  exerts  in  dogs  and  rabbits  a  benetieial  influence  in  opium- 
poisoning,  I>jr.  Corona  (London  Mai.  Record^  1877,  p.  341)  and  Pro- 
fessor Biirz  (Deiifsch.  Mai.  Woehmschr.,  Jan.  1887)  have  experimentally 
reached  conclusions  very  similar  to  those  of  Bennett.  What  I  affirmed  , 
in  the  flrst  edition  of  this  work,  namely,  that  our  present  knowledge  of 
the  physiological  action  of  the  two  drugs  renders  a  complete  antagotiij»m 
very  improbable,  is  still  as  true  as  it  is  obvious. 

When  the  subject  in  hand  is  looked  at  from  its  clinical  aspect,  the  ] 
conclusion  of  Dr.  Bennett  is  confirmed.     To  tabulate  and  discuss  the 
reported  cases  of  opium-  or  belhidonna-poisoning  in  which  the  counter- 
narcotic  has  been  used  would  require  very  many  pages,  and  I  therefore  I 
shall  oidy  state  my  opinion  that  these  records  establish  the  therapeutic 
value  of  atropine  in  opium-poisoning,  but  this  does  not  indicate,  much 
less  prove,  complete  antagonism  between  the  two  drugs*     No  one  would 
question  the  value  of  alcohol  in  certain  stages  or  conditions  of  opium- 
poisonings  and  yet  no  one  would  assert  that  opium  and  alcohol  are  in  any 
sense  antagonistic.      In  opium-poisoning,  death  occurs  chiefly  through 
failure  of  the  respiration.     Atropine  is  the  most  powerfid  and  prompt  '< 
of  the  respiratory  stimulants,  and  as  such  is  invaluable  in  the  treat- 
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ment  of  opium-poisoning.  In  protracted  opium-narcofiis  tho  cardiac 
Aiftd  ?a»CKmotor  aetiona  of  atrf>pin0  are  of  eervrice ;  but  it  should  never 
bofer^t ten  that  the  main  influiMvee  for  £^ood  h  upon  th^s  rospiratory 
eiOltw.*  The  first  imprf)vemerit  from  utropintj  in  these  eases  is  usu- 
ally iticiea^ed  frequency  of  respiration ;  and  as  the  breathing  becomes 
1»  eoiliarrasded  the  other  Hyraptoms  aracliorato,  largely  because  of  the 
ioemtfDd  afjution  of  the  bk»«Kl. 

The  double  nature  of  profound  opium-nareo.sia  mu8t  not  be  lost  sight 
of:  tJie  blixnl  is  saturated  %vith  carbonic  acid  idmost  to  the  dead-lino,  and 
much  of  the  unconsciousness,  much  of  the  failing  circulation,  much  even 
*>f  ibe  ntnbarrassed  respinition.  is  due  to  tho  presence  of  the  gas.  Aa 
won  iu»  the  system  is  in  a  measure  relieired  of  this  load,  it  begins  to  re^ 
Uiund ;  emetics  act^  consciousness  returns  to  some  extent,  the  circulation 
(tm  ii^\i\  and  the  road  leading  towanJs  health  is  entered  upon.  It  is 
loiftticr  of  the  gravest  practical  importance  to  decide  when,  how,  and 
b  what  quantitlas  the  mydriatic  should  be  employed.  The  exhibition 
itf  belladonna  should,  I  think,  commence  as  soon  as  there  is  decided 
Mure  of  the  respiration.  The  stomach  is  so  paralysed  in  the  narcosis 
from  it  that  it  is  uncertain  how  fast  absorption  will  take  place  from 
it;  aad  the  drug  should  always  bo  given  h^'podermically  iu  the  form 
of  the  alkaloid  if  possible.  The  iii^t  injectiou  of  atropine  should  bo 
t»f  rach  size  that  it  could  not  possildy  do  harm;  and  one-fortieih  of  a 
gpim  is  to  most  instances  a  fair  commeucing  dose.  Very  generally 
mtnl  repetitions  of  this  are  necessary^  and  the  delicate  pmctical  point 
i$  to  decide  how  often  these  repetitions  shall  be  indulged  in, 

I  think  that  frL*quentl3''  too  much  atropine  is  given,  and  believe  that 
oftoa  A  great  deal  of  firmness  is  required  in  these  cases  not  to  use  it 
too  freely,  isspocially  since  reliance  is  generally  placed  upon  the  pupila 
«  A  guttle.  They  are  in  fact  a  very  unsafe  gtiide,  as  is  apparent 
wben  it  is  remembered  that  while  opium  contracts  them  by  influencing 
thi  oorre*contre«,  atropine  dilates  them  by  acting  on  the  peripheral 
tttrreo.  It  must  not  be  forgotten  that  in  doses  of  sufficient  magnitude 
itrnptne  paralyxea  the  nerro-trunks,  and  may  thus  increase  the  danger. 
Atardinal  principle  shoulij,  therefore,  be  to  give  no  more  of  the  mydri- 
itit  than  is  absolutely  necessary.  One-fortieth  or  one-sixtieth  of  a  grain 
ini^b«  ity^cted  every  fifteen,  twenty,  or  thirty  mi nuteSj  as  the  urgency 
of  the  symptoms  may  demand.  The  judgment  should  be  formed  ft-ora 
*  birti's-eye  view  of  the  whole  case,  fresh  atropine  not  being  given  so 
longtB  the  respiration  an<l  other  symptoms  are  undergoing  ameliora- 
*K»i,  hat  tho  dose  being  renewed  so  sm)n  as  any  tendency  to  a  relapse 
i«  manifeited.  Tlnia,  if  under  the  influence  of  atropine  in  a  ease  the 
JMpimtionn  had  risen  from  four  to  eight  per  minute,  I  would  not  use 


*  la  lit*  ■speritncntf  of  Heabftoli  and:  Auerbiioli  it  trtu  fbttncl  that  atroplao  prtMlucod  very 
I  itTwIi  npofi  tho  oiroalatioo*  and  rcspiraiiuji-carvcji  of  dogt  poiauaed  with  opluio* 
^ivUM^i^im,  WocktHMckr.,  1878,  767. 
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the  counter-poison  again  until  there  was  manifested  a  tendencr  for^ 
respirations  to  grow  loss  frecjuent,  or  unless  for  a  long  period  there  had 
been  no  improvemenL 

Whenever  there  is  failure  of  reBpiration  in  other  poisonings  than 
that  of  opium,  atropine  is  useful.  It  has  been  especially  commended  aa 
an  antidote  to  poisonous  fungu* 

As  a  Local  Sedative. — Locally  and  freely  applied,  belladonna  is  a 
sedative,  and,  I  believe,  to  glandular  as  well  as  to  muscular  and  nei 
vous  tissues.    In  this  way  it  is  often  very  useful  in  various  local  inflar 
mations.     Id  the  form  of  a  plaster  it  frequently  appears  to  do  good 
palpitation  of  the  heart.     Its  use  locally  in  spasms  and  in  neuraljjjia 
been  sufHcientiy  dwelt  on.     In  mastitis^  or  when  it  is  desired  to  dry  U] 
the  secretion  of  milk,  its  local  application  to  the  breast  is  often  vei 
efficacious.     Whenever  belladonna  is  used  locally,  io  order  to  ^et  ii 
good  effects  it  must  be  employed  freely.     At  the  same  time,  it  shoi 
be  renietnlicred  that  a  number  of  cases  of  poisoning  by  its  ex  term 
application  have  been  reported  {Med.  Times  and  Gazette^  Nov,  1856  j 
also  London  Phami.  Journ.,  1871).     In  children  it  must  be  used  with 
caution ;  in  adults,  with  a  reasonable  amount  of  care,  its  external  use 
is  safe,  provideJ  directions  be  given  to  have  it  washed  off  so  soon 
any  affection  of  the  sight  or  dryness  of  the  throat  is  induced* 


^ 


Having  myself  no  practical  knowledge  of  diseases  of  the  eye,  Dr. 
Wm.  F.  Norris,  Clinical  Professor  of  Diseases  of  the  Eye  in  the  Univer- 
sity of  Pennsylvania^  at  my  request  has  prepared  the  following  section 

The  Use  of  Atropine  in  Diseases  of  the  Eye, — Pure  atropine,  fro] 
its  slight  solubility  in  water,  is  only  applicable  where  we  desire  a  mod^ 
erate  effect ;  the  sulphate,  however,  can  be  dissolved  in  water  in  an; 
desired  proportion,  and,  therefore,  is  generally  employed.  When 
four-grain  solution  of  this  salt  is  dropped  into  the  conjunctival  sac  of 
a  healthy  and  emmetropic  eye,  we  find  that  in  about  fifteen  minutes 
the  pupil  commences  to  dilate,  and  that  this  dilatation  rapidly  in- 
creases, till  in  from  twenty-five  to  thirty-five  minutes  it  has  attained 
its  maximum.  The  power  of  accommodation,  and  consequent  ability 
to  read  fine  print,  does  not  show  any  marked  decrease  till  twenty-five 
minutes  have  elapsed,  when  the  near  point  commences  rapidly  to 
cede  from  the  eye,  until  in  ati  hour  and  a  half  to  an  hour  and  fort; 
minutes  the  power  of  accommodation  is  completely  annulled,  and  onl; 
objects  over  twenty  feet  distant  from  the  eye,  or  those  presentiuj 
practically  parallel  rays,  can  be  distinctly  seen.  On  the  second  day 
after  the  application  the  power  of  accommodation  begins  to  returO| 
and  increases  rapidly  up  to  the  sixth  day,  but  is  usually  not  ftilly 
regained  till  from  ten  to  fourteen  days;  the  pupil  remains  with  but 
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^fG  till  tho  third  day^  when  it  rapidly  contracts,  but  has  not 
'  *|iHJn|gl!6ied  it«  uormal  stat^  till  eleven  or  twelve  days  have  elapsed,* 
Ttwj  mjiTdriatic  action  of  the  drug  is  far  more  marked  from  a  moder- 
iteljr  ttrong  solution  applied  to  the  conjunctiva  than  from  its  internal 
iw^ttveu  when  it  has  been  pushed  to  the  production  of  svTuptoms  of 
poisoning.  Thus  applied,  it  acts  on  the  intmoeular  nei-ves  and  ganglia; 
fta4  i;  had  been  proved  by  Graefe  and  Donden*  that  when  the  aqueous 
bamorot  an  animal  is  drawn  off  and  collected  after  its  application,  it 
etmuifti  a  s^uffieient  amount  of  the  dnig  to  canine  dilatation  of  the  eye 
i*f  »j»olher  animal  when  applied  to  it,  Thesie  experiments  have  been 
ibimdantly  confirmed  by  later  observera,  and  the  mpidity  of  its  action 
ippesra  to  dcrpend  on  the  thickness  of  the  cornea  and  the  age  of  the 
isbjeet  eelectcMl  for  the  experiment.  It  will  be  appan^nt  from  the  ibre- 
fotng  #tatemeuta  that  the  use  of  a  strong  solution  of  atropine  is  not 
to  b«  tiQdcrtaken  without  due  consideration,  inasmuch  as  it  it*  likely  to 
debar  the  patient  from  any  satij^tactory  use  of  the  eyes  for  a  jK^riod  of 
fbiii  right  to  twelve  days.  It  !&,  however,  invuUuible.  from  its  annihila- 
tion of  the  accommodation,  whei*e  wo  wii^b  to  dutermino  with  accuracy 
the  n^lVaction  of  the  eye,  and  is  daily  used  for  this  pui-pose  in  cases 
of  hrpermetropia  where  the  patients  find  it  impossible  to  relax  their 
iccommodtttion,  in  astigmatism  where  it  is  necessary  to  determine  the 
*m't  dilfcrence  between  the  two  principal  meridians  of  the  cornea, 
kxA  in  the  rare  cases  of  myopia  associated  with  spasm  of  the  ciliary 
BWtoeie,  To  obtain  this  complete  paralysis  of  the  aceommodation,  a 
few  dfdps  of  »  four-grain  solution  should  be  dropped  in  the  eye,  and 

'►oat«d  after  an  interval  of  five  minutes.     The  patient  will  be 

If  examination  one  and  a  half  houiis  subsequently.     In  the  vast 

iwJQrity  of  eases  it  is  entirely  unnecessary  to  dilate  the  pupil  to  obtain 

I flittsfactory  view  of  the  fundus  with  the  ophthalmoscopo;  but  where 

iba  becomes  necessary  we  can  often  use  with  advantage  a  solution  of 

ooe-twentieth  grain  in  an  ounce  of  wator;  a  drop  or  two  of  this  will 

diktc  the  pupil,  without,  however,  rendering  it  absolutely  immovable, 

w»d  with  scarcely  any  interference  with  the  accommodution ;  on  the 

ihpxt  day  the  pnpil  is  much  smaller,  and  on  the  third  day  no  trace 

uf  '\\A  action  remains.     In  cases  of  suspected  eatamet  the  pupil  should 

alvays  be  dilated  ;  otherwise  we  may  readily  fail  to  discover  the  lesion, 

wkidi  fi[x*quenily  first  manifests  itself  in  a  few  faiut  strife  shooting  out 

Iboi  the  peripher}"  of  the  lens.     Moreover,  it  atfords  us  a  valuable 

pti^ikoictic  point  as  to  the  probable  success  of  any  operation  where  tho 

€lUif»ot  is  ripe ;  for  wheiH2  the  iris  fails  to  dilate  ad  maximum,  we  may 

W  ioro  that  it  is  more  pmne   to  take  on  inilamrijutory  action,  and 

aini^  liable  to  be  pressed  on  by  any  cortical  matter  which  may  remin 

i  in  the  eye.    Daily  experience  shows  that  after  the  evacuation 


*  F«r  A  ttiOf*  dtteilvd  4tMmtii<m  of  ihit  lubjeot,  am  JHj^dtnU  Anitmatiet  of  Re/raetivm 
id  A»mmmvdm$km^  p.  &S4,  }7«w  Sydofihttoi  Suctetj^  1804, 
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of  the  a(|Lieou8  humor  in  the  operation  for  cataract,  the  irU  will  con- 
tniet  in  spite  of  ^i\y  previous  use  of  atropine ;  but  aa  eoon  aa  by  the 
closing  of  the  wound  the  humor  reaeeumulates  and  the  anterior  cham- 
ber 18  re-establinhed,  the  atropine  resumes  its  sway.  It  is  most  useful 
in  all  inflammations  of  the  cornea.  In  phlyctenular  keratitis,  by  its 
local  anaesthetic  action  on  the  branches  of  the  trij^eminus,  it  dimin- 
ishes the  photophobia  and  blepharospasm,  and  seems  to  mitigate  the 
intensity  of  the  inflammation  by  it«  influence  in  contracting  the  ciliary 
vossols,  thus  diminishing  the  suj^ply  of  nutritive  material  carrie^l  to 
the  cornea.  Where  an  nicer  has  fK?rlbruted  the  central  region  of  the 
cornea,  and  a  prolapse  of  the  iris  has  ensued,  the  energetic  use  of 
atmpine  often  enables  the  radiatinijf  fibres  of  the  iris  to  detach  it  from 
the  cornea  as  soon  as  the  openin*^  has  been  plugged  by  lymph,  and  the 
antcrinr  chamber  restored,  thus  preventing  the  formation  of  anterior 
Bynoehiic.  Mackenzie  long  ago  called  attention  to  tho  '*  healing  and 
anodyne"  effect  of  atropine  in  ulcers  of  the  cornea  occurring  in  tho 
ophthahnia  of  new-born  children, — a  fact  since  universally  recognized, 
and  which  holds  good  oqualiy  in  the  ulcers  resulting  tvoui  other  forma 
of  purulent  conjnuctivitis.  It  is  held  by  many  writers  that  part  at 
least  of  this  beneficial  action  is  to  bo  ascribed  to  its  diminution  of 
intraocular  tension,*  Jn  cases  of  iritis  a  strong  solution  of  atropine 
should  at  the  outset  be  applied  repeatedly  at  short  intervals  until  we 
have  obtained  a  full  dilatation  of  the  pupil,  and  subsequently  snfll- 
ciently  often  to  maintain  the  iris  in  this  condition.  AVo  thus  place 
the  inflamed  tissue  at  rest,  diminish  its  blood-supply,  and  prevent  the 
formation  of  posterior  synechia*,  which  constitute  so  fi'eqiient  a  cause 
of  the  recurrence  of  this  disease  by  their  mechanically-irritating  effect, 
— putting  a  strsun  on  the  iris  in  its  ever^^  motion,  and  hindering  that 
variation  in  the  diameter  of  the  pupil  which  normally  takes  place  with 
every  change  of  convergence  and  with  every  variation  of  the  intensity 
of  light.  Moreover,  extensive  synechia  where  the  iris  is  plastered 
down  to  the  anterior  capsule  l»y  large  patches  of  lymph  tend  to  pro- 
duce cataract,  by  interfering  with  the  nutrition  of  the  lens.  Where 
the  synecliiai  are  narrow  and  tt*ngue-shaped,  they  may  ol1;«n  be  torn 
through  by  its  faction,  even  after  the  lapse  of  years. 


•  Tbftt  fttra]jin«  rlimiiiLdhes  inlraooular  prL»ssur^  hiia  been  a**ertcd  by  Omufc,  Cooeim,  iLnd 
idany  other  gCK>d  authoritiua ;  aud  a  refercticu  to  atiy  mftnuul  of  di^eAScfl  of  the  eye  wiU  lihow 
thftt  it  i*  an  acceptiwl  doctrine  with  mu*\  cliinoal  obiiervori  of  the  prt'*ent  day.  Oilier  wcigbty 
nutboritie!!,  i^uch  aa  Dondori  and  Stetlwucr^  doubt  iU  ability  to  prorJuco  any  such  effwt.  Cer- 
tdialy  it  fmilfi  to  reduce  intraocuLar  jirc-^sura  in  cttses  of  glaucoma.  Nuineroua  attt^mpts  to 
decide  tho  question  by  phyaiologioal  experiment  bare  be>cn  made  by  Henfen  and  Volek«r», 
We^efi  Adamiukf  ttriinhaj|cD,  Dor,  etc.  Tbi^  reiiuttA  rary^  however,  CDOBidertibly  amoo^ 
thfloitolvoa.  Those  with  the  manometer  are  open  to  tb©  objection  that  the  cutting  open  of  the 
cyebnll  for  it^  introduction  quite  cbftiij^efl  ibe  conditirjna  of  intraocular  pressure  and  oircula- 
tion»  and  thiLt  very  slij^ht  movement  of  tbo  inatrument  or  oyeball  inratidates  the  resulta;  while 
thopc  with  tbe  tenometer  mrc  also  tia^ati^fiietory^  inafmucb  aa  ire  have  yet  failed  to  obtain  aay 
reliabJc  instrument  for  measuring  intraocukr  ten^too. 
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'^  Atropino  acts  more  powerfully  in  iritis  after  the  abstmction  of 
blcKKl,*  awl  occa»ionully*  where  t  lie  re  in  much  exudiition.  fniU  to  pro- 
dace  its  effect  till  af\er  the  constitutional  effect  of  mui*emy  lias  been 
obtained.  In  some  individuals  the  instillation  of  a  etrung  solution  of 
atropine,  by  its  rapid  pasetige  through  the  tear-paasages  into  tho  nos© 
and  throat,  produces  symptoms  of  t^light  belladoiHia-puis*»nmg,— -viz., 
:fiusbed  face,  rapid  pulse,  dryness  of  the  throat,  slight  dyHphugIa ;  but 
-fcbla  may  usually  be  diminished  or  prevented  by  gargling  tho  throat 
^^th  water^  by  compressing  the  caiialiculi,  or  by  everting  the  lower 
jianctum  iachrymarum.  In  some  individuals  it  pn>duces  u  euriou^^ly- 
irritant  action  on  the  conjunctiva,  known  as  atropine  conjunctivitis; 
^his  is  sometimes  quite  severe,  calling  forth  almost  erysipelatous  symp 
thorns,  at  other  times  bringing  out  a  crop  of  granulations.  This  is  owing 
to  idios^Ticnisy,  and  will  then  happen  with  perfectly  neutral  solutions. 
It  should  in  such  cases  be  discontinued,  and  the  conjunctivitis  which  it 
tins  called  forth  combated  by  weak  solutions  of  alum  and  sulphate  of 
zinc  or  other  mild  asStriugcnt.  Wo  find,  too,  in  some  cases  of  iritis, 
c*spccially  those  occurring  in  rheumatic  patients  with  posterior  synechitD 
ciue  to  refieatod  previous  attacks,  that  not  only  do  we  fail  to  dilate  the 
yupil,  but  that  atropia  acts  as  an  in-itant  to  the  eye.  Wc  arc  then 
«Dbliged  to  give  up  its  use,  and  resort  to  the  application  of  dry  warmth 
sand  appropriate  constitutional  remedies.  Atropine  will  occasionally,  in 
^•ases  of  chronic  glaucoma,  precipitate  an  acute  attack,  and  is,  then^fore, 
^o  be  used  with  due  cons idemt ion  in  this  disease,"!" 

A  great  deal  h:is  been  written  about  the  value  of  belladonna  as  a 
j>rophylactic  in  scarlatina^  and  authorities  differ  very  much.  For  a 
^discussion  of  the  subject  I  must  refer  the  reader  to  the  treatises  of 
IDr.  Geo,  B,  Wood,  Dr.  Stille,  Dr.  Waring,  etc.  I  have  never  had  a 
decisive  opportunity  of  testing  the  matter,  but  have  no  faith  In  the 
^fficac^'  of  the  remedy.  It  ought  to  be  tried  further,  however.  The 
^lan  practised  has  been  to  dissolve  two  gmins  of  the  extract  in  a  tluid- 
^unce  of  water,  and  give  two  drops  daily  to  a  child  a  year  old,  adding 
one  drop  for  every  year  in  older  children  up  to  twelve  years. 

ToxicoLOGV. — Sufficient  has  already  been  said  about  the  general 
eymptoms  of  belladonna-poisoning.  Those  which  are  charactcristie  are 
the  dryness  of  the  throat,  the  increased  (recpiency  of  brenlhing,  tho 
dilated  pupils,  the  red  eMorescence  on  the  skin,  the  rapiil  pulse,  the 
active  talkative  delirium,  sometimes  convulsions,  all  ending  in  abolition 
of  function,  as  Bb«>wn  by  stupor,  rapid  feeble  pulse,  cold  extrinnities, 
and  paralysis.  If  the  uriiit?  of  a  patient  suffering  from  liclladt^nna- 
jKjisoning  be  dropped  into  the  eye  of  the  cat  or  rabbit,  it  will  dilate 

•  Mftck«iiflo,  IM^t^aitrt  of  tka  Eye,  p.  537,  London,  ia54.  Gmcfe,  Arehht  fUr  OphtkaU 
m^hgi*,  vol.  iu  pmit  2,  p.  2Ui*  (note). 

f  Gmvfet  Archiv  /ilr  Ophthttlmnltujie^  vol.  xW.  part  2,  p.  117,  H.  Derbj,  TraM^  Amer, 
QpUKnL  Soe.,  p.  3d,  186S»     Wells,  DUeat^t  of  lAe  E^c,  p.  ^17  (2d  Aiaer.  od.). 
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the  pupil ;  and  the  diagnostician  may  avail  himBelf  of  this  test  in  anj 
doubtful  case,     Br.  >Iorel  {Annales  de  la  Soc.  de  Med,  de  Gand,  1873)1 
calls  attention  to  a  sort  of  laryngitis  produced  by  poisonous  doses  ofi 
belladonna,  and  characterized  by  paiu  in  the  larynx,  roughness  of  voic 
and  the  expectoration  of  minute,  pearly,  tough  pellets.     It  was  present 
in  the  advanced  stages  of  two  ca»cs  of  i)oittoning  under  his  care. 

The  minimum  iutal  dos&s  of  the  preparations  of  belladonna  artl 
ficjircely  knowu.     An  eneraa  represent! ug  eighty  grains  of  the  root  ha 
produced  death  in  five  hours  {Casper* a  Wochemchrift,  Feb.  1845) ;  butj 
on  the  other  hand,  recovery  has  occurred  after  the  ingestion  of  tbr 
drachms  of  the  extract  (Taylor's  Medical  JurUprudenee,  London,  1873 
p,  432).     A  tenth,  or  even  a  twentieth,  of  a  grain  of  atropine  will  of 
produce  alarming  symptoms ;  yet  Dr,  Chambei*s  reports  {Lancet^  1864) 
recovery  in  u  child  four  years  old  who  bad  taken  about  two  teaspoonfuli 
of  a  solution  containing  a  grain  of  the  alkaloid  in  half  an  ounce. 

After  death  from  belladonna,  no  chameteristic  lesions  are  to  be  found 

In  the  treatment  of  belhidonna-poisoniug,  the  first  indication  is 
prevent  the  absorption  of  any  more  of  the  poison.     For  this  pur 
emetics  or  the  stomach-pump  should  bo  used.     The  same  difficultie 
to  be  met  and  die  same  measures  adopted  as  in  opium-narcosis:^ 
well  to  exhibit  tannic  acid  fi-cely,  because  it  forms  with  the  alkaloids 
salts  which  are  soluble  with  ditliculty.     AtYer  the  stomach  has  beeo^ 
evacuated,  the  various  synqitoms  must  be  met  as  they  arise-     The  exacl^ 
value  of  opium  in  belladonna^puii^oning  has  not,  I  think,  been  deter- 
mined, and  its   use  should  only  be  tentative,  although  good  is  to  be- 
expected  from  its  judicious  employment.     In  poisoning  by  a  mydriatio 
ill  order  to  keep  u])  the  re^^pimtion  and  the  circulation  during  the  sta^ 
of  failure  of  function  the  same  measures  should  be  employed  as 
opium-poisoning.     External  stinmlation  by  heat  and  by  mustard,  flagel 
lations,  etc.,  artificial  respiration,  and  especially  the  use  of  the  altcniat 
cold  and  hot  douche,  should  all  be  practised  as  necessary.     Pb^^sostigmj 
and  jaborandi  appear  to  be  somewhat  antagonistic  to  atropine  withii 
certain  limits,  and  jaborandi  has  been  used  in  atropine-poisoning  (Lance^ 
1876,  i,  340).     As  this  subject  can  best  be  elucidated   after  the  dh 
cussion  of  the  action  of  the  respective  drugs,  the  reader  is  referred  for 
further  information  to  the  articles  upon  Calabar  bean  and  jaborandi*^J 
After  toxic  doses  of  belladonna,  there  is  very  generally  complete  reten^^^| 
tion  of  urine:  and  as  this  secretion  contains  the  greater  part  of  the 
ingested  poison,  and  as  reabsorption  in  the  bladder  is  at  least  conceiva-j 
ble^  the  catheter  should  be  used  early. 

ADMINISTI1.1TI0N. — Belladonna  is  never  used  internally  in  substanci 
AH  the  prepamtions  of  the  U.  S,  Pharmacopoeia  except  two(des!gnat 
below)  are  made  from  the  leaves.    They  are  the  tincture  {Tinctura  Bi 
ladonnw—\  to  6.66,  U.S.),  dose,  ten  to  thirty  drops  ;  the  alcoholic  extract 
{Extract urn   BdladonruB   Alcohol t rum),  dose,  one*eighth  to   one-half  a 
grain ;  the  fluid  extract  of  the  root  (Extractiim  Bdladonnw  Fluidun 
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dose,  one  to  two  minims;  the  plaster  (Emplastrum  Belladonna*)  repre- 
sents its  weight  of  root ;  the  ointment  ( tinguetitum  Bdladonnm)  contains 
one-tenth  of  extract.  The  abstract  (Abstradmn  BelladonncE)  represents 
twic«  its  weight  of  root,  dose,  one  grain.  The  sulphate  of  atropine 
{Atropinm  Sulphas)  is  most  commonly  used,  on  account  of  its  solubility 
in  water.  One-sixtieth  of  a  grain  of  atropine  or  its  salt,  given  hypoder- 
micaUyi  will  generally  produce  sligbt  dryness  of  the  throat  or  other 
indications  of  its  constitutional  action.  Where  rapidity  of  action  is 
required,  this  ia  the  best  method  of  administering  belladonna. 


HvDBOBROMATE  OF  HoMATUOPiNE. — ^Homatropliie  is  an  alkaloid  arti- 
ficially produced  from  atmpine,  the  hydrobromate  of  which  ia  preferred 
for  practical  use  on  account  of  its  behig  stable  and  not  hygroscopic.  It 
is  said  to  produce,  when  taken  internally,  symptoms  similar  to  those 
cftosed  by  ati-opiocj  except  that  it  slows  the  poise.  This  retardation 
has  been  proved  by  Tweedy  and  Einger,  Beyer,  and  Do  Schweinitz  and 
Hare  {Med.  NewSj  1887,  IL  731)  to  be  at  least  in  part  the  result  of 
a  direct  action  of  the  drug  upon  the  heart-muscle  or  its  contained  gan- 
glia^ since  in  the  frog  and  in  the  terrapin  the  application  of  homatro- 
pine  bydrobromate  to  the  exposed  heart  in  situ  reduces  very  greatly 
the  number  of  the  beats.  In  the  dog  injection  of  the  alkaloid  into 
the  jugular  vein  is  followed  by  a  fall  of  as  much  as  thirty  or  forty 
beats  per  minute,  which  Drs.  Be  Schweinitz  and  Hare  believe  to  be  in 
part  the  result  of  stimulation  of  the  vagi  nei-ves,  because  section  of  the 
vagi  causes  a  marked  increa^^e  in  the  pube-rate,  ^^  although  not  such  a 
rise  as  would  appear  if  the  inhibitory  apparatus  was  intact/*  This  in- 
crease of  pulse-rate  does  not,  however,  to  my  mind  prove  that  the  drug 
8timulate«  the  vagi,  because  if  the  primary  slowing  of  the  pulne  were 
the  result  purely  of  an  action  upon  the  heart-muscle,  unless  that  muscle 
were  completely  paralyzed,  it  would  still  feel  to  some  extent  the  re- 
moval of  the  normal  inhibition,  and  respond  to  section  of  the  vagi  by 
an  increase  in  the  rate  of  its  contraction.  Be  Schweinitz  and  Hare 
found  that  the  fall  of  the  pulse-rate  was  accompanied  by  a  marked  fall 
Uf  the  arterial  pressure:  as  the  production  of  asphyxia  was  followed 
It  this  time  by  a  pronounced  rise  in  the  arterial  prossurej  it  would 
appear  that  the  fall  of  pressure  is  not  the  result  of  a  vaso-motor  par- 
a  lysis,  but  of  the  cardiac  int^uence  of  the  drug. 

It  has  been  shown  by  the  experiments  of  Bre*  Tweedy  and  Ringer, 
confirmed  by  Brs.  Be  Schweinitz  and  Hare,  that  homatropine  produces 
ia  the  frog  a  brief  period  of  tetanus,  followed  by  absolute  muscular 
relaxation,  with  abolition  of  reflex  and  voluntary  activity,  followed  in 
from  six  to  eight  hours,  if  the  dose  has  been  properly  proportioned,  by 

*  ConAtitutionftl  symptoms  Arc  rtsA^tily  prcidaeed  by  the  free  external  use  of  bolladoaQft 
nlutvr  or  ointment;  and  patients  ^httuld  alMrntye  bo  warned  to  remove  the  pluaier  if  dryness 
I  tbroAt  or  disorder  of  rbion  oc^me  on.     For  ca«ea  of  poisoning  in  Lhii  way,  see  N*  Y.  Med, 
l*30f><^,  Jftn*  1884,  also  Jonm,  Amtr,  Med,  Anoc,  U.  122, 
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return  of  voluntary  movements,  asBociated  with   tetanic  spasms  of 
great   intensity.     The   convulsive  movements  and   the  paralysis  are, 
according  to  Be  Schweinitz  and  Hai*e,  of  spinal  origfin,  as  the  nerve-j 
trunks  and  muscles  are  not  affected.     The  cause  of  death  is  centi 
respiratory  paralysis. "^ 

The  action  of  homatropine  as  a  mydriatic  has  been  studied  especiallj 
by  Chas.  A.  Oliver  (Amcr.  Journ.  Med.  Set,  July,  1881),  Dr.  S.  T.  Rieie 
(Trans,  Amer.  OphthaL  Soc,  1888),  I>r,  Jackson  {Med,  News,  July  24,' 
1886),  and  Drs.  De  Sehweinitz  and  Hare.     The  influence  of  the  alka- 
loid upon  the  eye  is  practically  identical  w^ith  that  of  atropine,  eseepffl 
that  it  is  somewhat  more  feeble  and  is  much  more  temporary.     The 
pupil  begins  to  dilate  in  from  seven  to  twenty  minutes  alter  the  Inetii* 
lation  of  the  drug,  and  accommodation  fails  in  from  forty  to  ninet 
minutes :  in  from  one  to  seventy-two  hourn  the  recoveiy  is  complet 
According  to  Dr.  De  Schweinitx,  a  solution  of  one  in  eighty  is  snt 
ficiontly  strong  to  paralyze  accommodution  completely,  pr»:»vided  it  be 
dropped  repeatedly  into  the  eye.    When  it  is  desired  simply  to  dilate- 
the  pupil  for  ophlhalmoseopic  examinations,  a  single  application  of  d| 
solution  of  four  gmins  to  the  ounce  suffices.     Homatropine  as  a  prac* 
tical  mydriatic  is  greatly  superior  to  atropine,  not  only  because  visioa 
becomes  normal  in  a  few  houi-s,  but  also  because  it  is  loss  irritating 
the  conjunctiva  and  much  less  prane  to  produce  serious  systemic  dij 
turhance.     Jii  fact,  no  further  general  effect  than  a  little  slowing  of 
the  pulse  has  as  yet  been  noted  after  its  most  repeated  use. 

STRAMONn  FOLIA— STRAMONIUM  LEAVES.    U.S. 
STRAMONH   SEMEN- STRAMONIUM  SEED.    U.S. 

The  leaves  and  seeds  respectively  of  the  Datum  Stramonium, 
Jamestown  WeeJ^  a  coarse,  bushy,  annual  herb,  three  or  four  feet  high, 
growing  in  wat^te  places  both  in  this*  country  and  in  Great  Britain,  and 
readily  distinguished  by  its  large,  funnel-shaped,  whitish,  fetid  fiowens, 
and  its  nuadri valve  spineseent  capwides.  The  leaves  are  large,  smooth, 
ovate,  irregularly  sinuate,  with  large  acute  teeth.     The  seeds  are  small, 

brownish  bhick,  i-eoiform,  with  a  feebly^hitteri^h  nai-cotie  tast^*     The 

active  principie  is  an  alkaloid  which  was  dbcovored  by  Geiger  andfl 
Hease,  and  named  Daturine,  but  which,  according  to  Ladenburg,  is  a 
mixture  of  atmpine  and  hyoscyamine. 

Physiological  Action. ^The  physiological  evidence  as  to  the  iden^ 
tity  of  dtjturine  and  atropitte  is  in  strict  accoivl  with  the  chemical  pi*oo£ 
The  symptoms  of  poisoning  by  stramonium  ditFer  in  no  respect  fron 


•  Dr,  Wm.  Maok4nt<Mh,  in  experiments  tniido  in  th*j  kborat^ry  of  tha  Uiiveriftj  of  Ptmn-, 
ijlvftnift  iunpublt'tkrtt  Inauif,  JD/««.,  18SI^),  obt4iiiJoil  roaulu  at  variance  vkh  tho&e  that 
elted  10  tbe  le^ct.  Hu  found  that  the  con il uct in g- power  of  tho  motor  nervei  u  much  depreesodl 
by  homatropine.  and  that  tying  an  artury  prtnenti;  development  of  paley  in  the  litnb»  H\i*o  thati 
the  pneumogadtriet  ari^  pamlj&exi.  The  plau^iblo  explanation  of  these  contradictory  r«tiilts 
u  that  Br*  MnekintoBk  used  an  alkaloid  eonlamiaatod  with  atropine. 
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those  of  belladonna-poisooing,  although  Laureot  (De  V Ilyoscyamlne  et 
dc  la  Daturine^  The^e,  Paris,  p.  22,  1S70)  asserts  that  irrcgiilarity  of  the 
heart's  action  m  more  marked  under  ihe  influence  of  stramoDiam.  The 
me  accelerated  pulse,  the  same  elevation  of  temperaturej  the  same 
Id  delirium,  the  same  increased  frequency  of  respiration,  the  same 
widely -dikted  pupils,  the  s^ame  i*ed  eftlon^seence  on  the  skin,  the  same 
restlessncBs  or  convulsions,  occur  in  both  case?,  and,  when  the  dose  has 
heen  suflScientJy  large,  end  alike  in  abolition  of  the  functions  of  circu- 
lation, respirationj  and  innervation, — stupor,  genemi  paralysis,  weak, 
rapid,  thready  pulse,  throateofd  uspiiyxia,  constituting  ih^  phenomena 
of  the  closing  scene  in  poisoning  from  either  narcotic. 

The  most  careful,  minute  investigation  of  ihe  physiological  action  of 
daturine  which  I  have  met  with  i«  that  of  Charles  Ijaui\;nt,  already 
quoted.  In  bis  experiments  that  observer  found  tiiat  under  the  micro- 
iicope  the  capillaries  of  the  frog's  web  could  he  seen  to  contract  upon 
the  application  of  daturine,  even  after  division  of  the  nen^es  of  the  limb  ; 
that  the  pulse-rate  and  artenal  tension  are  both  augmentL^d  by  small 
doses  of  the  poison,  but  that  by  lurgo  doses  the  arterial  tension  is 
diminished,  although  the  pulse  is  still  increased  in  fi-equeney  ;  that 
hen  the  heart  is  completely  separated  from  all  connection  with  the 
mtral  nervous  system,  daturine  reduces  the  number  of  its  beats;  that 
respiration  is  accelerated  l>y  the  alkaloid,  even  a(\«r  section  of  the 
paeumogastrics ;  that  by  moderate  duricsof  the  alkaloid  the  conducting 
jjower  of  the  sensory  or  of  the  motor  nerves  is  not  destroyed  ;  that  the 
muscular  contractility  is  not  affected;  that  small  doses  increase,  large 
ones  diminish,  intestinal  peristalsis.  Elaborate  discussion  of  these  facts 
seems  uiinecessjiry.  It  is  seemingly  demonstratedj  both  trom  a  chemi- 
cal and  from  a  physiological  point  of  view,  that  dnturine  and  atropine 
are  identicah 

Therapecticb. — Stramonium  may  be  used  to  meet  precisely  the  same 
indications  as  belladonna.  It  has  been  especially  employed  in  spasmodic 
asthma^  chiefly  in  the  form  of  cigarettes  made  by  rolling  up  the  dried 
leaves.  These  are  often  very  efficient  when  there  is  no  organic  disease ; 
but  their  use  requires  some  caution,  as  very  alarming  symptoms,  if  not 
fatal  results,  have  been  produced  by  them.  In  the  form  of  cataplasms, 
0tmmoQ)ixm  leaves  are  ofUm  applied  with  advantage  to  painful  local 
mftamtmifiom,  injiamed  hemorrhoids^  etc. 

Administration. — The  oflicinal  preparations  of  stramonium  are  all 
made  from  the  seeds.  They  are  tlie  extract  (Extract urn  Simmonii,  U.S.), 
dose,  one-fourth  to  one-half  grain  ;  the  tincture  (Thief ur a  Stramonii — 
1  to  10,  U.S.) J  dose,  ton  to  twenty  minims;  and  the  Jinid  extract  (Ex- 
tract um  Stramonii  Fbudum^  U.S.),  dose,  one  to  two  minims. 

Toxicology.— Accidental  poisoning,  especially  of  children,  by  stra- 
monium, is  very  common.  In  all  points,  as  regards  both  symptoms  and 
treatment,  stramonium-poisoning  and  belladonna-poisoning  are  alike. 
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HYOSCYAMI   FOIilA-HYOSOYAMUS   LEAVES.     U.S. 

HyoscyaMas  iiiger  is  a  eoai*jie  herbaceous  biennial^  indigenous  id 
England,  and  oaturalizod  in  the  Northern  United  Stiites.    The  leaves, 
which  alone  are  ofReinal,  are  large,  oblong-ovate,  deeply  sinuatetl,  and 
verj'  hairj\     In  1821  Pesebier  announced  the  existence  of  an  alkaloid 
hyoscyamns,  but  it  was  not  until  1833  that  Geiger  and  Hesse  sueeeede 
in  obtaining  it  pare.     According  to  Geiger,  when  slowly  crystallijse 
Bymcyamine  occurs  in  transparent  needles,  and  in  star-ahapod  or  hush] 
clusters  of  crystals.     According  to  the  recent  researches  of  LadenbtirgJ 
hyoscyamus  contains  two  alkaloids :  one  is  crystalh'zable,  has  the  same 
chemical  formula  as  atropine,  and  constitutes  the  crystalline  hyoscyamine 
of  commerce,  and  its  suipluite  is  the  Hyoscyaminm  Sulphas  of  the  U.9^fl 
Pharmacopceia ;  the  other  is  amorphous,  constitutes  the  amorphous  Hyos^^ 
cyamine  of  commoree,  and,  although  it  has  the  same  chemical  formula 
as  hyoscyamine,  is  diverge  from  it;  t^  it  Ladenbiirg  gives  the  name  of 
hyoscine.     Its  salts  are  crystaOizablo. 

Physiological  Action. — Both  Schroff  and  BQllonberg  have  notice 
in  man,  as  tbe  result  of  the  ingestion  of  hyoseyanius,  dryness  of 
throat  and  mouth,  brief  sinking  of  the  pulso-mte,  followed  by  increas 
frequency,  mydriasis,  giddiness,  muscular  weakness,  and  insecurity  of 
gait.  The  experiments  of  Schroff,  of  Laurent,  and  especially  of  Harley 
{Tlie  Old  Vegetable  Neurotics),  indicate  that  hyoscyamus  is  much  more 
of  a  hypnotic  than  is  belladonna.  Yet  Harley^s  recorded  observation^^ 
would  seem  to  show  that  in  some  individuals  hyoscyamus  induces  in^^ 
somnia.  According  to  Harley,  the  primary  sinking  of  the  pulse  is  much 
more  marked  after  hyoscyamus  than  after  its  si stcr- narcotic.  Laiirent 
(De  r Hyoscyamine  et  de  la  Baturine^  p,  15)  affirms  that  the  delirium 
caused  by  hyoscyamus  is  calm,  while  that  produced  by  belladonna  is 
furious;  but  on  page  19  of  his  book  is  recorded  a  case  of  henbane 
poisoning  in  which  the  delirium  was  '^furious/'  Schroff  {Wochenb 
der  Zeitschr,  der  GesellscL  der  Aerzte  zu  Wien,  1865)  asserted  that  pneu 
monia  is  a  constant  and  oven  characteristic  lesion  of  hyoscyami 
poisoning  in  the  rabbit;  but  Lemattro  {loc.  ctt.)  has  never  seen  mor 
than  little  scattered  points  of  hypcifemia ;  and  in  Laurent^s  experience 
even  these  have  always  been  absent. 

In  the  elaborate  research  of  Laurent  it  was  found  that  the  capil- 
laries of  the  frog  8  web  contracted  after  the  local  application  of  hyo 
cyamine,  even  when  the  nerves  had  been  previously  sevei^d,  and  als 
after  the  hypodermic  use  of  the  poison ;  that  small  doses  augmentc 
both  the  pulse-rate  and  the  arterial  tension,  while  large  doses  inci^eas 
the  former  and  diminished  the  latter;  that  the  direct  application  of  th€ 
alkaloid  to  the  heart  prmiuced  a  rapid  diminution  of  the  number  of  its 
beats;  that  moderate  doses  increased  the  rapidity  of  respiration  eve 
after  section  of  the  pneumogastncs ;  that  upon  the  nen'ous  Hyetem,  t?i 
muscles,  and  the  intestinoSj  the  action  of  hyoscyamine  was  the  same  ; 


Li  is 
inoifl 

lei^l 
lU^H 

LOI^sH 


DELIRIFA  CIENTS, 


235 


,  tiiat  of  daturine.  The  oiore  important  of  these  conclusioas  were  also 
ixperimentally  arrived  at  by  Iloilmanu  {Beitrdge  zur  Kenntnm  der 

Iphysiol.  Wirkunijen  des  Ilyoscyamuts,  etc.^  Jena,  1873).  Dr.  R.  Gnauek 
found  (  Verhandlung.  d,  Physiolog,  GeseUsch,  zu  Berlin,  Aug.  1881)  that 
hjoflcyamine  agrees  with  atropine  in  its  action  upon  the  vagus  and 

^ieart-musclo,  but  i«  leas  powerful  and  persistent  in  its  influence,  and 

f  also  acts  as  a  powerful  soporific :  it  further  appeared  especially  to  dilute 
the  internal  abduminal  vessels. 

Therapeutics, — llyosejuraus  may  be  used  to  fulfil  any  of  the  indi- 
cations for  which  belladonna  is  employed.  Clinical  experience  appears 
iij  a  measure  to  bear  out  the  assertions  of  various  authorities  as  to  the 
superiority  of  hyoscyanius  as  a  hypnotic.  It  has  been  much  employed 
by  alienists  in  various  forma  of  delirious  insanity  (  West  Muling  Lun. 
AsyL  Med,  Beports^  x, ;  London  Prad,,  xvii.  17,  xx.  85 ;  Lancet,  1879, 
ii, ;  Archives  of  Med,^  1880).  Many  of  them  claim  that  hyoscyamine 
bas  a  very  special  calmative  effect.  The  diagnosis  and  treatment  of 
hyoscyamus-p<-nsoning  are  identical  with  those  of  belladnnna-poisoning. 
The  prepamtions  are  the  alcoholic  extract  {Extract um  Hyoscyami 
Alcoholicum,  V*S. — dried  leaves),  dose,  one  to  three  grains,  and  the 
tincture  (Tinctura  Hyo.'^ci/ami^  U.S. — dried  leaves  1  to  6.66),  dose,  half  a 
fluidrachm  to  two  fluidrachms. 


Before  we  can  reach  positive  results  with  hyoscyamus  it  is  neces- 
sary that  the  i^^olated  crystallized  alkaloids  be  sepai-ately  studied.  Dr. 
J.  C.  Shaw  (Journ.  Nerv.  and  Ment,  Dis.,  vii.  27)  has  recently  partially 
studied  crystallized  and  presumably  pui*e  hyoscyamine,  and  fouod  that 
it  affects  the  system  of  voluntary  movement  and  the  circulation,  in- 
duding  tlie  heart  and  tbe  va^o-motor  system,  exactly  as  atropine  does. 
Iq  a  eiiigle  experiment  the  respiration  did  not  seem  to  be  affected  as  by 
atropine;  but  this  is  contradicted  by  results  arrived  at  by  previous  ex- 
jierimentei'8,  and  needs  contirmation.  Upon  man  Dr.  Shaw  believes,  as 
do  many  other  alienists,  that  hyoseyamine  acts  as  a  soporitic.  He  states 
that  it  is  less  powerful  as  a  mydnatic  than  is  atropine,  and  that  it  dimin- 
'  i«he9  the  respiratory  rate.  It  must  be  remembered  that  these  studies 
Fhttve  been  made  upon  lunatics;  before  the  conclusions  can  bo  accepted 
aa  established^  much  more  elaborate  experimental  researches  are  neces- 
sary, also  studies  upon  normal  individuals,  and  especially  contrasting 
studies  made  wkh  atmpine  and  hyoseyamine  upon  maniacs;  by  the 
iBse  of  alternate  duHes  upon  the  same  indiviflual  any  ditferenee  of  action 
of  tbe  two  drugs  could  readily  be  detectcii.  It  f*hould  also  be  remem- 
bered that  in  his  studies  upi>n  normal  men  Dr.  Eichter  noted  no  ten- 
dency to  sleep  (Nt'iarJog.  CentraUd.,  L  21)4). 

In  a  careful  comparative  study  of  hyoseyamine  and  atropine  upon 
a  c«6  of  acute  mania  by  Professor  Sydney  Ringer,  the  two  alkaloids 
rere  found  to  act  practiealiy  alike  (^Practitioner,  March,  1877).     Com- 
mercial hyosryatfiine  was  formerly  very  impure,  and  a  grain  has  been 
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given  with  impunity;  bat  one-fortieth  of  a  gmin  of  the  pure  alkaloid 
has  produced  violent  poisoning  (Laneeiy  1879,  i.  474), 

The  fact  that  numei-ona  observers  have  asserted  that  the  impure 
amorphous  hjoscyaniiuo  of  commerce  is  moi'e  powerful  than  the  pure 
crystallized  alkaloid  led  me  to  believe  that  hyoscine,  which  constitutes 
a  large  portion  of  the  so-called  impure  hyoscyamine,  must  be  diverse  in 
its  action  from  hyoscyamine.  Acting  upon  this,  in  1884  I  madea^ 
careful  physiological  study  of  hyoseine  (Tkerap.  GiU.jJan.  1885),*  In 
the  frog  it  produces  a  general  motor  and  reflex  panilysis^  progreasively 
increasing  until  death  fi'om  failure  of  respiration.  When  recovery 
occurs,  there  is  no  stage  of  tetanus  following  the  palsy.  Neither  the 
muscles  nor  the  motor  nerves  are  sensibly  affected^  and  the  paralysis  i« 
dependent  upon  depression  of  the  motor  centres  of  the  spinal  cord. 
No  evidence  could  be  obtained  of  affection  of  the  sensory  side  of  the 
nervous  system.  In  mammals^  the  symptoms  produced  are  lose  of 
muscular  power,  disturbance  of  respiration,  and  marked  tendency  to 
stupor,  with  finally  death  by  asphyxia.  The  alkaloi*!  has  very  little 
effect  upon  the  circulation,  though  after  enormous  doses  when  life  is 


I 


*  PArtlnl  pliyttiulugicAl  itu^Iit's  uf  hjosciiio  have  rueently  been  m&^le  by  G\ej,  Eondeaa,! 
Mairct  ond  Coinbemalti  {C>'mpt.-Hrnd.  Sue.  Bioh^.f  lSH7)j  A.  Sobrt  {/nnuy.  Di**,^  Dorpntyl 
1886).  Clatiaseos  {I»ttu4f.  DU0.,  1883),  and  Robert  {Archh  /.  Ejp^r.  Path.  Phnrm,,  1S8T),| 
Ibe  paper  by  Kobori  boiDg  a|jpcirpnt!y  a.  rccitntemcnt  of  th«  work  don«  by  bii  pupilJ 
Sobrt.  Mairet  and  Caiubemale  funnd  tbat  mi.m  ktiyii^  wben  poi&oDed  by  it  gare  criienecMi  wf  J 
the  preDence  of  baUumnutions,  «uch  &s  are  ^>melliije»  prcHiueed  in  umu.  The  resulU  ubt<»lnoi|l 
by  thfl other  invettigAtori  »r©  in  some  point*  so  diCTereiit  frtitti  tho^i;  wbieb  I  urrivwd  nt  myself  ] 
OM  to  indicnte  tb*t  wo  wer«  working  witb  muterialu  which  were  uot  exactly  the  same.  Th« 
iepariiiion  of  hyosuyaraiiie  fmin  hyoiMnne  ih  m  rJifHcuit  that  I  caim<it  belp  enspeotiog  that  mued 
ib&t  ia  eoKl  often  a»  pure  byo«cine  ia  frequently  oonLimiDated  wiih  tbe  otbcr  iklkiUoid,  i^d 
tbftt  diiaortliiiit  pbyaiulugical  and  tberapeutio  riMullt:^  bavf;  been  tbua  cutnilod.  Claus^ea^}  tikff 
myself,  found  thai  hjoscine  do«3s8  not  panilym  the  pueumoj^trio  nerve.  P,  Rondemn  aflirnit 
that  be  biva  ^een  such  pAratysis  ctiii»cd  by  very  krgc  *\o»q$,  Sobrt  and  Kubort  oiiai«  to  a  iimilAr 
conoluBton,  Kobert  stating  tbiit  when  byosoiiiie  is  placed  directly  upan  tbe  heart  uf  ibe  frog 
vrhioh  hinH  fluff erod  diutoUo  A,rrest  from  musearino  »yi!itttUo  eontrftctioDA  are  ro-ffltAibliBbed,  luid 
alao  that  when  it  ia  applied  to  tbe  exposed  heart  of  the  frog  it  prevents  the  produt^tlon  of  ^m 
diAJitolio  arrest  by  galviinisuition  of  the  vagus  etnlre.  In  further  experimeutatiun  uptm  dogi^^^H 
and  cats,  it  wan  found  that  when  the  vngai  with  it«  acctmi  jii«nying  nerves  wiu  cut  gal  v  an  i  cat  ion  ^* 
of  Ibe  central  end  c;iu»erl  no  ^mking  of  tho  bkHjd -pressure  if  hyoseine  bad  been  preriooaly  ad* 
xniniBtereil,  tmA  Kobert  defJucua  froiu  thi?  that  hy oseine  imralyjie*  the  vague  nerve.  The  expori- 
naent  evidently  proves  no  more  thnn  that  under  the  influence  of  byo$cino  tbe  dcpre*«or  nerve 
U  no  longer  able  to  tmuAC  vjti$i»'inotor  (Jilntation.  It  k  po8»iblo  that  directly  applied  to  the 
iVog'i  heart  hyo»inue  may  jnfim^yce  the  vagip  and  jct  it^  influence  upon  those  nerves  bt;  so 
slight  at  not  to  be  apparent  wheni  the  alkaloitJ  htiji  been  absorbe<i  and  U  auiiiig  upon  the  wholo 
orgauifim.  Almost  hII  clinieal  tibi^ervera  have  nutcd  that  the  pulse  booomc^  slower  nitlier  than 
more  rapid  under  the  influenee  of  hyoscino^  nnd  this  a«ffure*lly  nimvni.,  too,  that  tbo  drag  bat 
no  marke^J  parnlyliu  notion  upon  the  vagus,  for  the  pulic  of  viigu^-panilysis  is  of  neeewity 
very  rapid.  Kobert  at»o  found  that  hyo:»i?ine  ho^  no  influenfre  upon  tho  fspinat  ec»rd  Af  tbe 
frog  when  given  in  doMe«  of  ono-five-buudredth  ]mrt  of  it.H  weight;  but,  n»  the  paralysing  in- 
fluenee  of  tbe  dmg  in  my  ejcperienee  woja  marked  with  one*one-tbouttandth  part  of  the  frog*t 
weight,  while  one-flve-hundredth  part  cauned  oompleCe  Iom  of  reflex  oetivity  with  abidolute 
paraljfli«,  anil  death  from  respiratory  panilysfri.o,  it  fleeniH  most  probable  that  Kobert^  or  mlher 
hiA  pupilj  Suhrt,  had  a  mixture  of  hyoicyauiino  and  byo^cino* 
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maintaiiiiid   by  urtifieial  respiration  the  vaso-motor  system  is  finnlly 
|mi*alyzod.     On  the  heart  itself  hjosoine  acts  as  a  very  feeble  tloprese- 
ant;  it  does  not  piiralyze  the  pneumogastrie^s.     In  raan  the  syiiiptoms 
which  are  pi"odueed  by  decided  doj^es  are  dryness  of  tlie  mouthy  Hushing 
of  the  face,  great  eleeplnesH,  associated  in  aomo  cases  with  semi -delirious 
mutteritig«,  and  a  feeliuijj  of  giddiness  like  that  of  intoxieation.     The 
respirations  are  lessened  in  frequency,  and  the  pulse-rate  is  also  some- 
what diminished;  mydriasis  is  usually,  but  not  alwaysi  pmnouncett 
Alter  very  large  dones  the  symptoms  mentioned  are  more  intense;  the 
pulse   becomes  »low  and   full,  but,  according  to  the  sphy gnu  (graphic 
tracings  of  l)r.  J.  B.  Andrews,  without  altemtion  of  tension,  the  pupils 
dilated,  the  mouth  and  throat  excessively  dry,  and  the  voice  hoarse  or 
even  partially  suppressed,  probably  trom  jinra lysis  of  the  vocal  cords. 
The  respimtions  are  slow  and  fuil,  and  are  said  by  Dr.  II.  iL.  Wethcrill 
^  Therap.  Gas,,  i,  199)  to  be  sometimes  Cheyne-Stokes.     The  face  and 
x.he  general  surface  of  the  body  are  suffused,  muscular  iNjlaxation  is 
j>r<>nounced,  and  loss  of  co-ordi[mtion  n>^ually  very  evident.     The  skin, 
^^o  far  from  being  abnormally  dry,  is  com  moo  ly  bathed  in  pei-spiration. 
^^veral  observers  assert  also  that  there  is  a  rise  of  temperature.    Br. 
JEi.   A,   Hutchinson  (AHenist  and  I^^eurologist,  iii.  539)  took  a  quarter 
of  a  gmin  of  very  impure  hyoscine:  quiet  coma  with  entire  muscular 
-■nelaxation  was  produced,  and  lasted  eleven  hours.     It  is  evident  that  in 
W^nan,  as  in  animals,  the  motor  tract  of  the  spinal  cord  and  the  cerebml 
«:^ortox  are  especially  affected  by  this  alkaloid,  which  is  also  a  respirar 
*ory  panilyzant.    Ko  case  of  fatal  poisoning  is  on  record.    On  the  other 
i^and,  very  severe  symptoms  are  alleged  by  several  physicians  to  have 
followed  the  use  of  very  small  doses  of  the  drug.     Dr.  O'liara  (  Thenip* 
<?dz.^  ii.  20)  saw  one-ninety -sixth  of  a  grain  administered  hypoder- 
^jiically  produce  very  severe  disturbance,  lasting  for  twenty  eight  hours, 
"%vith  total  lack  of  remembrance  of  occurrences  which  took  place  during 
^he  seven  hours  following  the  injection;  while  Dr.  Root  (Therap.  Gaz.^ 
"Vol.  il.)   asserts   that  one-three-hundredth  of  a  grain   given    by  the 
mnouth  produced  violent  poisoning,  and  even  one-twelve-hundredth  very 
?r<j>nounce<l  symptoms.     The  dispensing  of  these  exceedingly  minute 
quantities  of  a  drug  iwpiiivs  so  much  care  that  it  is  extremely  prob- 
aible  that  more  of  the  alkaloid  was  given  than  is  alleged.     A  disagi-ee- 
ible  symptom  which  lias  been  noted  by  several  observers,  and  which 
my**elf  liave  seen  produced  by  hyoscine,  is  parah^sis  of  the  pharynx, 
aind  probably  also  of  the  laryngeal  muscles.     The  importance  of  this 
aiction  was  made  very  apparent  to  me  by  my  noticing  it  in  a  case  of 
^mlignant  scarlet  fever  with  gi-eat  diphtheritic  exutiation,  iu  which  the 
liyoscine  was  given  with  immediate  relief  of  the  persistent  delirious 
iusommX  but  in  which  under  the  in  Hue  nee  of  the  drug  the  dyspnoja 
irapidly  increased  in  intensity  and  in  an  houi*  or  two  ended  in  death, 

Actording  to  Mr.   John  Tweedy   {Lancet^  Dec.   1886),  the  hydro- 
Imniate  of  hyoscine  is  a  very  powerful  local  mydriatic,  a  half  of  one 
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per  cent,  solution  rapidly  paralyzing  accommcKiation  and  dilating  tho 
pupil.  It  m  Baid  that  it  does  not  produce  any  irritationj  and  that  it« 
maximum  effects  are  reached  in  one-third  the  time  necesBary  for  those 
of  atropine,  and  are  more  permanent  and  leas  affected  by  eftorine.  MM* 
E.  Gley  and  P.  Rondeau  (Compt.-Eend.  S^)c.  Biol.,  1887,  iv.  56)  have 
found  that  the  mydriasis  is  not  prevented  by  pi'evious  destnietion  of 
the  cervical  sympathetic  in  the  rabbit,  and  tliat  irritation  of  the  syro- 
pathetic  nerve  will  increase  the  diJatation. 

The  results  of  my  experiments  with  hyoecine  upon  the  lower  animals 
led  to  ite  use  as  a  hypnotic^  and  it  has  proved  iteelf  a  valuable  thera- 
peutic agent,  espocially  useful  in  cases  of  ijisomnia  with  delirious  ex- 
citement, such  as  occurs  in  (fcute  mania  and  in  other  forma  of  insanity. 
Tinder  these  circumstances  its  effects  in  piv)ducing  sleep  arc  often  ex- 
traordinary: it  has  been  in  my  expenenee  especially  valuable  in  those 
caaes  in  which  morphine  intensified  the  exeitcraenty  and  I  have  fi'equently 
seen  it  succeed  after  the  failure  of  both  ehlonil  and  mor|>hine.  In  <f€- 
lirium  tremens  it  in  some  cases  has  acted  most  favorably.  Since  the 
publication  of  my  memoir,  hyoscine  has  been  very  extensively  used, 
with  in  most  cases  favorable  results.  (See  J.  B.  Andrews,  Amer,  Joum, 
Insan.^  Oct.  1885;  I>r.  J.  Mitchell  Bruce,  Lond,  Fract.^  vol.  xx3cvi,, 
1886,  p.  321 :  also  various  papers  in  Therap,  Gaz,^  vol  il)  As  early  as 
1881  Professor  Edlesen  {Centralbl  f.  Med.  Wissensch.,  1881,  416)  stated 
that  hyoseino  is  useful  in  asthma^  and  also  in  whooping-cough,  and  Dr. 
Rudolph  Gnauck  {Centralbl  /  Med.  Wissensch.,  1881,  801,  Vhariti  An- 
nalen^  1882,  488),  that  it  had  a  powerful  hypnotic  influence. 

The  insomnia  which  is  especially  relieved  by  hyoscine  is  that  which 
is  connected  with  cerebral  excitement  when  sleep  is  banished  by  a 
continual  whirl  of  thoughts  or  mental  images.  Excellent  effects  are 
sometimes  achieved  in  cases  of  nervous  excitement  with  or  without 
insanity^  hy  giving  very  minute  doses  of  hyoscine,  which  allay  the  ex- 
citement and  produce  quiet  without  causing  sleep.  Dr.  Bruce  (loc.  di.) 
and  Tirard  {Practitioner^  Feb*  1887)  assert  as  the  result  of  their  experi- 
ments that  hyoscine  is  an  entirely  safe  hypnotic  in  cases  of  severe 
kidney-disease  when  morphine  canuot  be  employed,  I)r.  Bruce  also 
states  that  he  has  used  the  drug  with  good  results  when  an  exceedingly 
feeble  condition  of  the  heart  forbade  chloral. 

Probably  through  its  influence  upon  the  spinal  centres  hyoscine  is  a 
most  useful  remedy  in  all  cases  of  sejcual  excitement^  such  as  nympho- 
maniOy  spermatorrhma,  and  allietl  affections.  It  is  the  most  certtiin 
remedy  that  we  have  in  ordinary  cases  of  over-fi-equcnt  seminal  emis- 
sionSj  which  can  almost  invariably  bo  contmlled  b}^  the  administration 
of  Yiu  to  -^  of  a  gniin  on  going  to  bed.  I  have  obtaino<i  the  most 
pronounced  relief  in  paralysis  agitans  attended  with  much  aching  pain 
b}"  the  use  of  hyoscine,  and  Erb  has  recently  praised  the  drug  highly 
in  this  disease  (Zeitschr.f,  Therap.^  Aug.  1887).  In  most  cases  it  should 
be  given  only  at  bedtime,  as  it  is  simply  a  palliative,  and  if  used  con- 
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etantly  is  prone  to  lose  ite  power.  Erb  has  used  it  with  advantage  in 
various  spmms.  In  one  or  two  cases  of  spinal  accessory  spasm  it  has 
in  my  hands  failed. 

Hyoflcino  vciy  rarely  if  ever  causos  other  disagreeable  after-effects 
than  a  little  dryness  of  the  throat,  although  occasionally  some  headache 
had  been  noted.  NauBca,  constipation,  or  other  disturbance  of  the  ali- 
mentajy  canal  is  never  produced.  The  action  of  hyoseiuc  given  hypo- 
derm  icAlly  is  manifested  inside  often  minutes,  and  lasts  from  about  six  to 
eight  hours.  In  severe  oxciteraent,  especially  that  of  violent  insanity, 
tlie  dose  should  bo  repeated  every  six  or  eight  hours.  The  remedy 
being  free  from  irritant  properties,  no  local  ill  effects  follow  its  hypo- 
dermic administration.  The  dose  for  hypodermic  use  may  be  set  down 
at  from  ^  to  y^  of  a  grain.  Excessive  susceptibility  to  the  action 
of  hyoseine  being  a  not  infrequent  idiosyncrasy,  it  is  best  to  give  at 
first  amount*  below  the  minimum  dose  here  stated.  The  taatelessnoss 
of  hyoseine  makes  it  exceedingly  easy  to  administer  it  to  insane  or 
other  patients  without  their  knowledge. 

Hyoseine  is  with  tlitficiiity  separated  from  its  sister  alkaloid  hyoscy- 
amino,  aod  it  is  essential  for  successful  results  that  the  practitioner 
have  a  pure  article  of  hyoseine.  In  my  own  practice  I  rely  solely  upon 
that  made  by  Merck,  of  Darmstadt. 
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EBYTHROXYLON— COCA.    U.S. 

The  leaves  of  the  Erythroxylou  Coca,  a  South  American  shrub,  which 
very  largely  cultivated  in  Peru  and  neighboring  countries,  resemble 
size  and  shape  those  of  the  tea,  but  are  not  dentate,  and  are  distin- 
guished  from  most  medicinal  leaves  by  a  slightly-curved  line,  running 
from  the  base  to  the  apex,  on  each  side  of  the  midrib,  and  produced  by 
the  peculiar  folding  of  the  leaf  in  the  bud.  In  1855,  Gardoke  discov- 
ered in  coca  an  alkaloid  to  which  he  gave  the  name  EryihroxyUne ;  but 
this  principle  was  first  thoroughiy  studied  by  Dr.  Albert  Niemann^  from 
whom  it  received  the  name  Cocaine^  by  which  it  is  now  usually  known. 
It  occurs  in  colorless,  transparent  prisms,  soluble  in  seven  hundred  and 
four  parts  of  cold  water,  and  forms  with  the  acids  very  bitter,  soluble, 
crystal lizable  salts  ;  besides  cocaine,  the  leaves  contain  a  peculiar  tannin, 
known  as  coca4annic  acid. 

Physiological  Action. — From  tlie  days  of  the  Incas  the  leaves  of 
the  coca  plant  have  been  enormously  used  by  the  natives  of  Western 
South  America  as  a  stimuhint,  and  it  is  stated  that  about  forty  million 
pounds  of  them  are  annually  haiTested.  Mixed  with  ashes  or  a  httie 
lime,  they  are  chewed,  and  ai*e  said  to  increase  greatly  for  the  time 
boin^  the  muscular  strength  and  endurance.  Although  coca  is  thus 
ecDployed  habitually,  our  knowledge  of  its  action  upon  the  human 
ox"^nism  is  very  incomplete,  and  but  few  scientific  observers  have  given 
detailed  reports  of  the  symptoms  it  causes.  Moderate  doses  appear 
to  increase  temporarily,  to  a  very  extraordinary  degree,  both  physical 
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and  mental  power.     The  moat  important  account  of  ite  action  uponl 
the  human  beiii^j^  tliat  w©  Lave  is  that  of  M.  Montegazza ;  but  all  in-l 
TeBfigatora  concur  in  praising  the  peculiar  sense  of  calm  and  happkl 
ness,  the  insenE^ibility  to  fatigue,  and  the  increase  of  bodily  and  ment 
activity  which  the  drug  produces. 

Montegazza  states  that  when  he  took  two  hundred  grains  of  the 
leavea  he  was  in  a  short  time  plunged  into  a  condition  of  peculiar 
physical  beatitude,  in  which  he  seemed  to  be  isolated  from  the  rest  of 
the  world  and  to  live  in  a  peculiar  almosphere  of  active  calm.  In  a 
little  while  there  came  al^^o  a  sense  of  plenitude  of  power^  which  waa 
accompanied  by  a  real  iiicreaHe  of  physical  ability,  so  that  gyninasticd 
which  \\\  his  ordinary  condition  were  impossible  to  hi  in  became  easy. 
This  state  was  succeeded  by  n  natural  profound  sleep,  lasting  sometimes 
the  whole  of  twenty- four  hours.  After  very  large  doses  of  coca,  in  Dr, 
Montegazza'^  case,  a  peculiar  series  of  symptoms  occurred  to  which  the 
name  of  *'  cocr^leiae  intoxication"  was  given.  Thus,  on  one  occasion  ho 
took  thirty-five  grammes,  and  an  hour  later  nine  grammes,  etc,  until 
he  had  taken  in  the  course  of  two  hours  siacty  grammes  in  alL  The 
heart,  wliieh  after  the  earliest  dose  hud  been  slow  in  its  action,  directly 
after  the  second  dose  sutldenly  became  rapid  and  very  violent  in  ita 
beats;  but  at  the  end  of  the  two  houi'8  the  palpitations  had  ceased, 
although  the  pulse  was  still  one  hun<lred  and  twenty-eight  per  minnte. 
There  was  now  a  condition  of  intiixicution  similar  to  that  which  is  pn> 
duced  by  hashish.  M.  Mcntogazza  was  possessed  by  a  feeling  of  in- 
tense beatitude  and  inner  joyonsness,  while  a  succession  of  visions  and  lib 
phantastmigoria,  most  brilliant  iu  colon  and  form,  trooped  rapidly  beforaH 
his  eyes,  lie  .seemed  to  himself  to  look  upon  a  world  of  shifting  and 
incessant  activity,  as  into  a  kaleidoMcope.  He  rapidly  passed  into 
delirious  condition,  in  wbieh  he  appeared  to  himself  to  be  uneonsciou 
although  when  addressed  he  would  answer  mtionully.  To  his  own  cob 
Bciousness  he  was,  as  it  were,  Ituried  in  a  revcry,  or  perhaps  a  more  i 
curate  description  would  be  to  say  that  ho  felt  as  though,  by  a  sudden 
rush  of  intellectnal  and  emotionul  life,  he  was  carried  out  of  himself, 
and  knew  not  whether  he  was  in  or  out  of  the  body.  An  hour  or  two 
later  he  was  sufficiently  calm  to  say  to  his  friends  "that  Go<l  was  ui]^| 
just,  in  that  he  had  made  man  to  live  witliout  eating  coca.  I  prefer  i^^ 
life  of  ten  years  of  coca  to  one  of  a  thousand  years  without  it/'  Aa 
this  state  was  passing  off,  he  was  seized  with  an  irresistible  desire 
reproduce  its  deliriunx  by  taking  more  coca.  Finally,  however,  he  fi^ 
into  a  eonditiou  of  sleep,  which  lasted  only  three  hours,  A  tier  this 
was  able  to  resume  at  once  his  ordinary  occupations,  and  offei-od  do 
physical  evidences  of  his  coca  debauch. 

The  moderate  daily  use  of  coca,  according  to  our  best  information 
is  not  injurious,  and  increases  the  working  powers,*  but,  according  t^ 
Professor  Poeppig,  the  habit  of  the  excessive  use  is  i^adily  formed,  and 
produces  very  serious  results.     The  first  symptoms  are  usually  those  o| 
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disorder  of  the  digestive  organs.  Little  by  little  the  power  of  digestion 
it!  kst;  «n  incurable  insomnia  is  developed,  emaciation  beeomes  extrome> 
aaeilM  appears,  and  the  patient  finally  dies  in  a  condition  of  general 
ttimsaillft.  Other  authors  especially  dwell  upon  the  enfeeblement  of 
tb  intellectual  faculties  as  very  marked  in  those  who  use  the  stimulant 
to  excess.  J>r.  Tschudy  states  that  the  inveterate  coca-chewer  can  be 
i90C^lfted  by  his  uncertain  step,  his  general  apathy,  his  sunken  eyes 
tnmmaded  by  a  deep  purple  aureole,  his  trembltng  lips,  his  green 
ettenited  teeth,  and  his  excessively  fetid  breath,  with  the  peculiar 
UftekllM0  about  the  corners  of  the  mouth. 

Already  in  this  country  victims  of  the  cocaine  habit  have  in  a 
numtmr  of  cases  presented  themselves  for  treatment.  Usually  the 
Qoeune  has  been  taken  as  a  substitute  for  or  an  aid  to  morphine.  It 
i«,l  think,  perfectly  siife  to  withdraw  the  cocaine  at  once.  In  a  case 
oiwler  my  own  ciire,  in  which  fifteen  grains  had  been  taken  hypoder- 
mically  daily,  the  abrupt  withdrawal  was  followed  simply  by  diarrhoea, 
djipepsia,  and  nervous  depression,  which  subsided  in  the  course  of  two 
or  three  days,  (For  a  collection  of  cases  see  Dr.  GrunrUach,  Schmuifa 
Jahrk,  Bd.  cexii,,  1886,) 

Pronounced  aphrodisiac  properties  have  been  attributed  to  coca,  but 
ttefseem  to  rest  rather  upon  tnidition  than  upon  demonstrated  ex* 
fineaoe.  According  to  M.  Unanue,  the  ancient  inhabitants  of  Peru 
iipreieiited  Venus  by  a  female  figure  with  a  coca-leaf  in  her  hand,  and 
Ihiooea  still  plays  an  important  part  in  the  nuptials  of  the  Imlians. 

It  has  been  affirmed  by  Tschudy  and  Unanue  that  coca  is  able  to 
Wte  the  phice  of  food ;  but  this  is  clearl}"  not  the  case.  Dr.  Weddetl 
Umaelf  states  that  although  an  Indian  chewing  the  coca  could  go  on 
Swt  many  hours  without  fatigue  and  without  food,  yet  at  the  end  he 
woaU  eat  more  at  one  repast  than  he  himself  wouhi  take  in  two  days. 
Beaoeordd  with  Bibra  {Die  Narkot,  Genummittd^  1855)  id  stating  that 
the  coca  has  the  power  of  putting  aside  for  some  time  the  sense  of 
baagvr.  While,  however,  it  may  mask  the  appetite,  it  certainly  does 
&ot  flourish  the  body,  and  it  is,  indeed,  nKist  probable  that  the  absence 
rf  hunger  is  the  outcome  of  a  local  benumbing  of  the  gastric  nerves. 
Tkomatf  Moreno  y  Maiz  {These^  Parish,  1868)  made  several  crucial  ex- 
periments by  keeping  animals  in  pairs  without  food,  and  giving  to 
oae  coca  freely.  These  experiments  have  been  repeated  by  B,  von 
Aarep  {Pfiagef$  Archiv,  xxi.,  18S0),  and  in  every  ease  the  animal  which 
iMseinxi  the  coca  died  at  least  as  early  as  its  mate. 

The  chief  physiological  papers  upon  cocaine,  which  I  have  studied 
in  the  oriirinal,  are  those  of  B,  von  Aarep  {Arch,  f,  Gesammt.  Physiol,^ 
B 1  TT.  Mosao  (ArcL  Exp,  Path.  Pharm.,  Bd.  xxiii.),  H.  Alms 

0  ,  1886,  Suppl  Bd;),  and  Dn  L  Ott  (Taxic<>;o^rm/ *5rwrf<>5, 

Phila^  1874),    I  have  also  seen  the  abstracts  of  the  papers  by  Nikolsky 
wid  Pimnini,  contained  in  the  memoir  of  Von  Anrep. 

It  may  in  the  first  place  be  considered  settled  that  very  small  doses 
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(one  to  thi'ee  OQ©-hundredths  of  a  grain  of  cocaine)  produce  in  the  froj 
no  other  symptoms  than  Bome  evidences  of  excitement.     After  dose«i>i 
frutu  one-tenth  t^  one-tiitieih  of  a  grain  the  frog  becomes  quiet,  witb 
apparent  increase,  howev^er,  in  the  reflex  activity,  aometimeft  aniomitii 
to  tetanus,  followed  by  increasing  palsy  and  failure  of  the  respLration ; 
very  large  doses  produce  symptoms  of  paralysis. 

In  the  domestie  animaLs  the  symptoms  vary.  In  the  rabbit  there 
ia  first  a  peculiar  st^te  of  quiet,  followed  in  a  few  moments  by  a  con* 
ditioo  of  great  excitement,  in  which  the  animal  springs  and  jumps  abou 
A  few  minutes  later  the  rabbit  again  becomes  quiet,  and  now,  althougl 
trembling  much,  is  so  weak  that  he  moves  with  ditliculty,  The  treta 
blings  increase  untd  tbey  merge  in  convulsive  movements  of  the  \e\ 
while  at  the  same  time  there  is  partial  paraplegia ;  penduluui  movements 
of  the  head  ai'e  very  marked,  and  tinally  epileptiform  convulsion!?  appear, 
while  simultaneously  a  peculiar  tetanic  rigidity  seems  to  indicate  spinal 
excitement.  The  lethal  dose  for  a  rabbit  is  put  at  a  grain  and  a  half  per 
kilo.  Dogs  and  cats  are  said  to  be  more  susceptible  to  the  action  of  co- 
caine than  is  the  rabbit,  and  to  suffer  simUar  symptoms,  but  especially 
witb  the  dog  the  evidences  of  mental  excitement  are  more  pronouneed»^H 

Nervom  Stjstem, — ^The  most  suaceptible  portion  of  the  body  to  the^l 
action  of  cocaine  is  the  cerebrum.    The  peeuHar  sense  of  calm  which 
follows  moderate  doses  of  the  drng  is  evidently  the  result  of  the  action 
on  the  l>i*ain,  which  eventuates,  alYer  a  sufficient  dose,  in  the  peculiar 
ecstasy  so  graj^hically  described  by  Montegazza.     According  to  the  de- 
scription of  Yon  Anrcp,  this  delirium  is  almost  equally  pronounced  ioj 
the  dog:  thus,  an  habitually  ver}^  quiet  animal,  dh-^ctly  after  the  injei 
tion  of  the  cocaine,  will  begin  to  dance  and  leap,  never  standing  sti] 
for  a  moment,  and  continually  circling  around  the  experimenter.     Tl 
movements  are  not  at  all  those  of  convulsions,  but  volimtary,  and  aceo 
panied  b}^  every  expression  of  joy  and  exhilamtion.     This  may  continue 
for  hours,  the  animal  then  becoming  gradually  quiet,  and  passing  tinally 
into  his  normal  condition.     If  instead  of  a  moderate  dose  a  toxic  one 
has  been  given,  there  is  lii*gt  a  period  in  which  the  animal  is  very  resj 
less,  but  seems  full  of  terror  and  anxiety;  the  least  sound  frightens  hit 
causing  him  to  tremble  and  to  drop  his  tail  between  his  legs.     Ho  d 
not  appear  at  this  time  to  know  his  master.     Bhythmieal  movemeni 
of  almost  all  portions  of  the  body  accompany  this  state.     Fifteen 
twenty  minutes  later  the  mentid  condition  alters,  and  the  dog  becom 
apparently  full  of  joyous  excitement,     lie  barks  loudly,  runs  from  oi 
person  to  another,  licking  them,  and  giving  all  the  characteristic  sigi 
of  joy  and  pleasure.     After  a  few  moments  this  condition  gives  way 
one  of  increasing   feebleness  :   the  dog  gradually  becomes  unable 
move»  rhythmical  movements,  cranipa,  and  convulsive  symptoms  a 
pear;  the  pcndulura-like  swinging  of  the  head  becomes  very  violen 
and  at  last  narcuHiis^  with  epileptitorm  convulsions,  develops.     It  is  & 
dent  that  many  of  these  symptoms  are  psychical. 
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B.  Ton  .Inrep  belicTea  that  the  drug  hae  a  verj'  dij^tinct  and  peculiar 
iiillu«iK5C  upoQ  th^  iemicirc alar  canals,  thereby  causing  tbc  peculiar  pen- 
diilum-ltke  ntotioaa  of  the  head,  the  lack  of  co-ordiaatiou,  and  the  rolling 
OdOfttktoiui  especially  ^eeu  ui  doved. 

Bpinal  Cord. — According  to  the  renearehes  of  Yon  Anrep,  the  con- 
robivQ  movements  are  of  corobral  ony:ia,  and  are  arrested  by  s^u*tion 
oftii0  0ptiuU  cord:  but  the  oxperimeiii»uf  L.  I.  Tumass  {Arch.f.  Exper, 
FstlLnarm^  xm.)  iodieate  that  they  do  not  arise  in  the  psycho-motop 
centraeof  tli«  brain-cortex,  since  he  ri:>und  not  only  that  the  local  ap- 
plicAtien  of  eocaiiie  le^ens  the  irnUii»ility  of  those  centreSj  but  al«o 
that  dtirtiig  the  conirubire  stage  of  cocaine -poisoning  the  centres  are 
lea  seofiitive  than  normaK  Dannini  appears,  however,  to  have  fuund 
ihit  the  section  of  the  cord  did  not  ]>revent  convulsioiifl  in  the  hind 
feet,  aud  the  experiments  of  Mosso  show  that  when  the  cord  ia  cut  in 
tk demand  the  animal  cocaiiiixcd,  the  irritation  of  the  nerve-trunk  or 
•if  the  surface  will  produee  in  a  little  while  general  muscular  rigidity. 
Both  Ho»»Q  and  Von  Anrej)  are  in  accord  with  other  obscrvci^  in  stating 
ibt  reflex  activity  is  at  tirst  increased  by  cocaine,  and  the  evidence 
mm*  to  (*how  that  while  the  convulsive  movements  of  the  poisoned 
tntmnl  i)n«?inate  chiefly  in  the  brain,  yet  there  is  a  primary  stage  of 
etdttfl  roflex  activity,  the  result  of  a  direct  action  upon  the  spinal 
<wd.  The  motor  paralysis  and  the  loss  of  reflex  activity  which  finally 
oetw  in  c?oe4iinc*jiN3i?*oning  are  probably  in  part  the  result  of  an  influ- 
«B60ltpoa  the  nerves;  hut  that  they  ai*e  chiefly  clue  to  a  direct  sedative 
iclioii  upoD  the  epinnl  cord  seems  t^o  follow  from  the  experiments  of 
yimm^  who  found  that  when  he  ho  l>ound  the  hind  legs  of  the  frog  as 
toppprent  the  access  of  cocaine  there  was  a  rapid  loss  of  reflex  activity, 
M  iadoed  a  complete  paralysis,  at  a  timo  when  both  the  motor  and 
tktmnaory  neri'es  were  still  intact. 

An  observation  made  at  a  certain  stage  of  the  poisoning  by  Dr.  Ott, 

^it^ihat  irritation  of  the  posterior  columns  of  the  spinal  cord  produces 

li"  effect,  while  a  prick  of  the  antenor  column  is  followed  by  the  usual 

rr<alt  thows  that  there  is  the  same  ditference  in  action  upon  the  sen- 

i  motor  tracts  as  upon  the  corresponding  nen^e-trunks. 

.   ,ces, — Although  cocaine  appears  in  general  poisoning  to  have  a 

vvfdbtliiet  apioal  action,  almost  all  observers  agree  that  the  sensory 

wvomfitT  sufficient  doses  are  finally  pamlyxed.     The  statements  and 

tt)MHmeiits  of  Kikolsky,  of  B,  von  Anrop^  and  of  Ott  appear  to  prove 

i  at  paralysis  is  preceded  by  increiksed  fanctlonal  activity. 

r0e>f,  according  to  Dannini,  in  the  frog  remain  irritable 
'1  ii }  but,  accortling  to  \ikolsky,  their  functional  activity 

mi  ttimeased  and  aiYerwards  destnjjed.     Ott  also  asserts  that  co- 

irii?  <!rprcsses  the  motor  nerves,  and  Moreno  y  Maiz  found  that  when 

'i'  i  tiir  iliac  artery  of  a  frog  on  one  side  and  a<lministe»'eLi  cocaine 
-  trinrly,  there  came  a  time  when  irritation  of  the  poisoned  limb 
-iStfi  no  rnovcment,  while  irritation  of  the  protected  extremity  pro- 
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voked  YQTj  dietinct  general  reflexes.      At  the  same  time  there 
diminisbod  motility  in  the  non-protected  limb  as  compared  with  thd 
protected  one.     These  factu^  of  eouree,  indicate  that  the  drug  finally" 
depresses  both  motor  and  sensory  fibres,  but  that  its  action  upon  the 
motor  is  subordinate  U>  that  upon  the  sousory  nerves,    Ott  also  notieed^l 
that  there  is  a  time  in  the  poisoning  when  irritation  of  the  central  end^* 
of  a  cut  Bciatie  nerve  produces  no  response,  while   irritation  of  its 
peripheral  end  causes  muscular  action,  and  thereby  confirm i  :h6  view 
that  the  drug  aifects  the  sensory  earlier  and  moi-e  powerfully  than  tho^ 
motor  nerves. 

These  various  statements  are  confirmed   by  the  researches  of  H, 
Alms,  who  found  {Arduv  far  Phys.f  1886,  Suppl.  Bd,)  that  a  five-pei 
cent,  solution  of  eoeaine  in  contact  with  the  isolated  isehiatto  plexi 
of  the  fTOg  caused  absolute  anaBvSthesia  of  the  leg  and  apparent  loss  ol 
motor  power,  the  leg  lying  motionless  and  trailing  behind.     Keverth' 
less  strong  irritation  upon  the  front  leg  of  the  ft'Og  caused  immediate 
movements  which  were  shared  by  the  cocainized  hind  log,  sbowiuj 
that  the  motor  filaments  were  not  parulyzeiL    The  experiments  of  Almi 
indicate  that  the  extreme  peripheral  filaments  of  the  nerve  are 
affected,  since  at  a  certain  period  most  severe  irritation  of  the  skin  pro- 
duced  no  pain  in  the  poisoned  rabbit,  although  the  injection  of  irritating 
materials  caused  evidently  violent  pain. 

Circulation.— The  work  which  bus  been  done  to  determine  the  action 
of  cocaine  upon  the  eirculationi  although  considerable  in  quantity,  has 
been  so  fragmentary,  and  the  results  achieved  are  apparently  so  discord- 
ant,  that  no  positive  conclusions  are  at  present  possible.    The  testimony 
seems  to  be  concordant  in  showing  that  the  influence  of  the  poison  upon 
the  circulation  is  entirely  subordinate  to  its  action  on  respiration,  the 
heart  ahvayfi  continuing  to  beat  after  the  arrest  of  respiration.     Ac- 
cording to  Von  Anrep,  as  well  as  to  the  earlier  observations  of  Nikol- 
sky,  the  heart  of  the  cocainized  frog  is  gradually  weakened  and  arrestedj 
in  diastole;  hut  Mosso  found  that  minute  doses  of  cocaine  increase 
the  rapidity  and  power  of  the  systolic  contractions  in  the  cut-out  frog'i 
hearty  while  hirgor  doses  caused  systolic  arrest.     The  suggestion  offei 
itself  that  the  diastolic  arrest  of  the  heart  asserted  to  take  place  ii 
general  poisoning  is  the  result  of  the  long-drawn-out  asphyxia;  but  Br, 
H.  ik  Beyer  {Anier.  Journ.  Med.  Sci,  July,  1885)  affirms  that  while 
small  doses  of  cocaine  increase  the  action  of  the  isolated  heart  of  the 
termpin.  large  doses  arrest  it  in  diastole. 

In  the  earlier  investigati{>ns  of  Ott,  of  Yon  Anrep,  and  of  Laborde^ 
a  rise  in  the  arterial  pressure  followed  the  injection  of  cocaine  in 
the  circulation  of  the  mamnml.     Although  it  is  not  positively  stilted 
the  text  of  the  memoirs  that  the  aninuds  wei^  not  curarized,  tbei 
seems  to  be  little  doubt  that  the  experiraents  were  made  upon  non-cu 
rized  animals.     As  cocaine  disturbs  the  respiration,  and  also  produc 
wide-spread  muscular  contractions,  it  is  necessary  to  experiment  upi 
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Kuuili  whose  roBpimtoiy  and  miisciilar  systems  aro  paralyzed  in  order 
Id  dbttin  accurate  knowledge  of  the  direct  in^mediate  action  of  the 
ftlkaloid  upoa  blood -preBsuiTj  since  asphyKia  and  muecular  contractiona 
noubly  inoroaae  blood -press  uro. 

The  experiments  of  Vulpian  (Compt.-Rend,^  1884,  vol.  ii.  p.  885)  and 
ft"  1  (  CentralhL  Med,  Wissetwch,^  1885,  p.  435)  do  not  satisfactorily 

rii ;  ,  I  tie  effect  of  cocaine  in  curarizod  animals,     Vulpian  obtained 

in  &  siiigle  <sxj»eriment  a  very  marked  rise  of  the  art^^rial  pressure 
whk'b  waa  maintained  for  three  minutes,  when  upon  the  injection  of  a 
Hooiid  do6d  the  pressure  fell ;  while,  according  Ut  Berthold,  distinct  per- 
tiMHtnt  elevation  of  the  blood-pressure  is  never  pi-oduced  by  cocaine 
m  camri*:od  animals,  althoui^h  in  some  cases  he  had  noticed  a  slight 
Hit'  bistini^  for  one  or  two  minutes.  Large  doses  of  cocaine  caiwe  a 
|in>ruHinced  sinking  of  the  blood-pressure.  Mosso  considers  the  faiU 
uri' of  the  alkaloid  to  cause  rise  of  the  arterial  pressure  in  the  cura- 
nted  animal  to  be  owing  to  the  curare  *'^  paralyzing  the  influence  *  of 
Hii»wx*ainc;  but  curare,  unless  gi%'en  in  overwhelming  doses,  does  not 
»tfe<;l  cither  heart  or  vaso-motor  system,  and  it  is  not  probable  that 
B«rthold  and  Yulpiau  used  the  curare  so  unskilfully  as  sensibly  to 
^  I    Illation.     After  section  of  the  spinal  cord  no  rise  of  the 

^  itc   is   produced    by   cocaine   (Diuinrui   and    Berthold). 

Tiicns  U  also  great  variance  of  testimony  in  regard  to  the  oftect  of  the 
ilkiWid  upon  the  pulse*rate  and  upon  the  vagi.  Von  Anrep  states 
Ihit  th«  pulse-rate  is  usually  increased,  but  that  this  increa.se  is  not 
nirked  to  rabbits,  while  in  Ott's  experiments  upon  dogs  the  pulse 
"-*-'^*  becomes  slower.  Von  Ani-cp  also  states  that  the  vagi  are  para- 
y  large  doses  of  cocaine,  while  Ott^  Nikolsky,  and  Durduti  (Deutuit. 
Mrd.  WocKe/uchr.,  1887,  172)  all  declare  that  it  iJocs  not  affect  the 
v^i  at  all,  and  Berthold  states  that  previous  section  of  the  vagi  has  no 
effect  upon  the  coui*se  of  the  symptoms  caused  by  cocaine.  Fun  her, 
^loMO  atatea  as  the  result  of  experiments  m:ide  with  artitieial  circnla- 
tioain  extirpated  kidneys  that  small  doses  of  cocaine  have  no  sensible 
effect  upon  the  blood-vessels,  while  large  doses  pamlys&o  them;  but  Dr. 
H.  0,  Beyer  (Amer,  Journ,  Med,  Sei.,  June,  1885)  found  in  his  studies 
flpoa  the  terrapin  that  both  large  and  small  doses  of  cocaine  produce 
contraction  of  the  blood-vessels  by  a  direct  action.  Burdufi  affirms 
that  marked  narrowing  of  the  vessels  of  the  ear  can  bo  seen  in  the 
ftihbit  when  cocaine  is  injected,  but  that  if  the  sympathetic  be  pre- 
riooily  divided  no  distinct  contmction  will  occur  in  the  dilated  vessels. 

It  »eem8  to  me  probable  that  cocaine  has  very  little  direct  influence 
apimtheeirculatiouof  the  mammal ;  butn  careful  experimental  re-study 
fthe  whole  sulgect  is  urgently  required. 

ifiijc;^,— There  is  a  distinct  contradiction  as  to  the  effect  of  cocaine 
wf^Ju  the  etiiated  muscles.  Alms,  Nikolsky,  and  B.  von  Anrep  state 
tint  the  ktter  are  not  aftected  by  the  alkaloid,  while  Ott  affirms  that 
*t  act«  upon  them  like  veratrino,  and  is  contirmed  in  this  by  Buchheiru 
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and  Eisonmenger  {Pftamemtoffe^  2d  cd.,  885).    The  tracings  given  bj  OU 
would  iippear  to  prove  that  the  museiilur  contraction  k  prolonged  by 
cocaine,  and  can  hardly  be  accounted  lor  by  a  condition  which  M. 
RoBsbach  and  B.  von  Am-ep  (Fjitigers  Archiv^  xxi-  243)  allege  to 
produced,  viz.,  a  peculiar  extensibiiity  of  the  muscle  [similar  to  thj 
produced  by  curare,  and,  like  it,  caus^ed  by  a  lesttening  of  musH-'le-tonua 
by  paralytsia  of  the  peripheral  uerve-eadings.     Frofesisor  Berthold  has 
abo  found  that  the  irog's  muj^cle^s  are  att'eeted  by  the  local  applieutioi 
of  cocaine  {CentndbL  Med,  IVissen^ch,,  1885,  147)  and  we  niusst  couclud 
that  coi'ttinc,  when  brought  in  direct  contact  with  the  musclea,  acts 
upon  them,  but  that  in  general  poisoning  its  influence  is  too  slight 
be  readily  apparent* 

Temperature. — Observers  agree  that  there  is  during  a  certain  staj 
of  eocaine-intoxication  a  remarkable  rise  in  the  rectal  tenipcratur 
According  to  Bennett,  Ott,  and  Yon  Anrep,  this  rise  of  temperature 
preee^led  by  a  fall ;  in  toxic  cases  the  temperature  appears  again 
become  subnormal  before  death.  Yon  Anrep  states  that  the  skin-te: 
jxjrature  is  always  elevated  from  the  beginning.  The  rise  in  the  reci 
temijerature  reaches  the  maximum  (P  C.)  during  the  convulsive  staj 
but  is  not  produc<-'d  by  the  convulsions^  as  Dan nini  has  found  that 
occui-s  in  curarized  animals. 

Elimination. — According  to  Moreno  y  Maiz,  cocaine  is  elimiiiat< 
the  kidneys, 

Urinari/  Secretion. — Dr,  J.  M,  Da  Costa  states  that  the  hypodermic 
injection  of  cocaine^  in  doses  of  one-half  to  one  grain  three  times  a  day 
markedly  increases  the  flow  of  urine  without  altering  its  speeilic  gravt 
ity  {^Med.  iVe«J5|  xlviii.  67D)*     According  to  Dr.  Bignon,  however^  t 
single  large  dose  of  cocaine  causes  an  anuria  which  may  be  folio w« 
by  excessive  secretion,  or  may  be  so  prolonged  as  to  cause  unem 
symptoms  (Journ.  Amer.  Med.  Assoc. ^  July,  1887).     Further,  both  D 
Ott  and  AthertOQ  P,  Mason  (Host,  Med*  and  Siir^.  Jouru.^  Sept,  1S82' 
found  that  when  coeainG  'm  taken  habitually  it  not  only  lessens  the 
secretion  of  urine  but  al80  markedly  decreases  the  elimination  of  urej 
Dr,  Mason  employed  very  large  do^^es  of  cocaine  during  pi*olougi 
exercise.      It  is,  therefore,  vmy  prolmble  that  this  drug  dimlnnshi 
tissue-waste,   although    Dr.   Mason   himself   states    that   Gazeau   hi 
obtained  contrary  results.     In  Dr.  UU's  experiments  the  urine  becann 
tilled  with  crystals  of  oxalate  of  calcium.    Tarchanoft*   has   notii 
sugar  in  the  urine  of  poisoned  animab^  but  Von  Anrep  altirma  thai 
the  sugar  and  the  albumen,  which  is  also  frequently  present,  are  cai 
by  the  asphyxia  induced  by  the  drug. 

Ei/e.* — ^When  a  watery  solution  of  cocaine  is  dropped  into  tbo  eye 
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*  The  foUawing  oompririftcm  of  the  Action  of  iiijdrtatioA  vtajt  prepared  &t  mj  requwt  by 
Dr.  Geo.  De  Schweiniti,  of  the  eye  elmio  tif  the  tTniirerittj  Hospital: 

Atropimj,  duturiDe^  hyo«cy«,niintv  hyoaciac^  and  duboi^ino  have  each  the  power  to  dilute 


DELIRIFACIENTS. 


247 


nere  oooufB  a  slight  eontraetion  of  the  pupil,  fullowed  within  a  It-w 
minuter  by  dilatation.  Tliu  lirst  contraction  is  probubly  roflex  and 
due  to  the  irritation  of  the  conjunctiva.  The  maximiuti  dilatation  for 
a  four-per-eent.  sol ut ion  i»  usually  reached  about  the  end  of  the  fli*3t 
hour;  an  hour  later  it  has  8onsibly  boo^un  to  decline,  an<l  in  from  twelve 
to  twenty-four  hours  the  pupil  returns  to  normtib  The  dilated  pupil  is  to 
«ome  extent  responsive  to  light,  and  the  mydriasis  is  rapidly  overcome 
by  eserine.  The  dilatation  is  said,  however  (Edward  Jack^^on^  Med, 
J^eics^  236),  to  be  jcfreater  than  that  obtained  b^^  atropine  or  allierl  alka- 
loid, either  of  which  effectually  prevunta  the  myotic  action  of  eserine. 
*rhe  ocular  tension  is  lowered  rather  than  increased.  The  power  of 
accommodation^  while  distinctly  lessened  in  its  ruu'^e,  is  never  entii\dy 
paralj^zed.  (Knapp,  Cocaine^  1885.)  Dr.  Jackson  affirms  that  cocaine 
^«auses  a  peculiar  irregularity  of  the  corneal  Burfaco  which  is  not  due  to 
-any  loss  of  epithelium,  althotin;h  it  may  proceed  so  far  as  to  cause  a  nota- 
ble haziness.  Wtirdinger  produced  distinct  corneal  opacity  in  the  rabbit 
by  repeated  instillations  of  a  five-per-cent.  solution.  It  seems,  however, 
-probable  that  this  opacity  was  the  result  of  corneal  inflammation  duo 
to  the  inability  of  the  ana^sthetixed  e^'e  thoroue:hly  to  protect  itself: 
uevertheiess,  some  oculists  affirm  that  cocaine  distinctly  predisposes  the 
eye  to  excessive  inflamnnUion  upon  irritation  or  operative  procedures. 

G.  N.  Durdufi  {DeuUch,  Afetl  Woehmschr,  Mai-ch,  1887)  states  that  in 
dogs  poinoned  with  cocaine  not  only  is  there  dilatation  of  the  pupil  but 
aiflo  a  manifest  protrusion  of  the  eyeball,  with  excessive  opcuiog  of  tho 
lids;  phenomena  which  are  similar  to  those  that  follow  irritation  of  the 
cerebral  end  of  the  divided  sympathetic  nerve  in  the  neck,  iin«l  wliieh 
Durduti  concludes  to  be  due  to  stimulation  by  cocaine  of  the  sympa- 
thetic nerve-centres,  because  he  has  found  that  they  aro  prevented  by 


l«  papil  od  maj-imum,  Beemcfle  eoeaino  teaTCS  the  pupil  responsive  to  Hgbt,  and  beoAnao  Hi 
iiydlri«ei9  ia  rendilf  orcrconio  by  a  myotic,  like  08erin«t  it  hfti  bocn  olns^ei  aa  »  fi'^'bU'  mydri- 
ittic.  Heverthele^fit,  with  it  nt  wide  a.  ciilAiAtion  of  tbe  pupil  miLV  b«  obtained  fts  with  any  nf 
I  fire  other  dru<r!*»  pn^vidcd  the  ob^QfTAtioii  10  made  by  a  weak  li«rht  »nd  when  oonvergoaoe 
I  Moommorliktiun  are  reUxed.  Such  prticniitiou  i«  waoece««ary  with  the  other*. 
After  mydriJi-Hii!!  and  ciJiary  piiralvi'is  siri' prmluced  with  atropine  full  accommwlation  is  rc- 
^  stor^  in  from  ten  t«  fourteen  days ;  with  dntnrine  in  ttbout  ten  days ;  with  hyofeyamine  in  from 
E  to  eight  days  ;  and  with  duboisine  in  about  four  to  fn'e  day«.  The  ilurntioti  of  themydrhitio 
"aetiufs  of  hyoRiue  rejsciublej*  tbnt  of  hyoaoy amine.  It  ia,  however,  a  more  powerful  mydriatiu^ 
DilotntUiu  f.f  the  (mpil  under  the  influence  of  cocaine  deu lines  markedly  witkiu  an  hour,  but  the 
return  t4*  nurinal  h  usually  not  ct*inpk'lo  tintil  the  wnd  of  twelve  hourt. 

Atropine^  dnturine,  hyowyamine^  hyoincine.  wnd  duboijine  all  produce  oiliary  pftraly^is, 

.  $ni  may  hence  be  enaployed  ti»  earrcet  anomalies  of  refrAction  ;  atropine  and  hyo!>cyami»e 

leald  be  prefcrretj, — the  former  if  the  eonditioa  of  the  eyc-groitnd  cnM»  fur  prolonged  reit. 

il^aa  dtlaiation  of  the  pu|»il   ia  neeenitary  in  tbe  treatment  of  inflammatory  dij#etk.<4e«  of  the 

I  find  iris,  atropine  ehould  be  ohMsen.     The  groat  objeotion  to  the  u<te  of  duboisine  It  th« 

t^^fflneuiteed  tysteniio  dUiurb»neo  which  it  ocoa^ionally  produce*.     Cocaine  if  uacle&f  m  thede- 

ttnntnatiut?  ^f  eiront  of  refraction^  hut  it  very  nscful  as  a  dilator  of  the  pttpi.1  for  diagnoetie 

l»ttrpo4e#. 

Atrtipine  certainly  ioorcasefi  intraiKiuInr  tension,  ao  alao  probably  Ho  hy»8olae,  dAttLriney 
•ad  bjrese}f&inine«    Cocaine  has  the  powder  to  lower  the  tension  of  the  normal  eye. 
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Section  of  the  Bympathetic  oerve  in  the  neck  either  with  or  without 
accompanpng  section  of  the  oculo-motor  nerve.  He  has  further  ex- 
perimentally determined  that  section  of  one-half  of  the  eptnal  cord  one 
and  oDt3-half  centimetres  from  the  point  of  the  calamus  doe%  not  inter- 
fere  with  the  production  of  the  cocaine  phenomena  in  either  eye,  and 
therefore  locates  the  ocular  centre  which  is  affected  by  cocaine  in  the 
medulla  spinalis  below  the  medulla  oblongata.  Until,  howe%'er,  the 
experiments  of  Burdufi  have  been  confirmed  by  other  obsei'rers,  they 
cannot  bo  received  a.s  conclusive,  because  they  appear  to  bo  contradictory 
to  the  results  obtained  by  the  clinical  use  of  cocaine,  and  are  also  in 
direct  antagonism  to  the  experimental  results  amved  at  by  Nikolsky, 
who  states  that  after  section  of  the  s}Tn pathetic  nerve  in  the  neck 
cocaine  does  still  dilate  the  pupil,  and  that  when  the  pupil  has  already 
been  dilated  by  cocaine  section  of  the  sympathetic  nerve  does  not  pro^H 
duce  contraction.  Basing  his  conclusion  upon  his  own  observationa|^| 
Nikolsky  affirms  that  the  dilatation  of  the  pupil  is  not  produced  by 
stimulation  of  the  sympathetic  nerve  at  all.  It  is  plain  that  the  con- 
clusions of  Burtiufi  and  of  Nikolsky  are  alike  strongly  opposed  by  the 
fact  that  cocaine  dilates  the  pupil  when  applied  locally  to  the  eye,  since 
this  fact  appears  to  prove  that  the  dilatation  is  due  to  a  peripheral  an 
not  a  centric  action, 

Mespiration.^ — Small  doses  of  cocaine  increase  distinctly  the  rapidity" 
of  the  respiration,  and  in  some  cases  also  the  depth  (Von  Anrep  and 
Mosso).  After  toxic  doses  the  respirations  become  at  fii'st  rapid  and  mor^H 
shallow,  then  irregular  with  interruptions^  after  each  of  which  the  re- 
spiratory movements  begin  deep  and  slow,  but  become  more  rapid  and 
shallow  until  the  next  stand-still     As  Mosso  found  that  after  section  o| 
the  vagi  cocaine  causes  an  enormous  increase  of  the  rapidity  of  the^ 
biTatlung  and  at  the  same  time  so  modifies  the  rhythm  that  the  expira- 
tion is  no  longer  more  quick  than  iuspirationj  it  must  be  considered  thai! 
the  drug  acts  dimetly  upon  the  rospimtory  nerve-centres  as  a  respiratory* 
stimulant*     The  first  stimulant  etfect  of  cocaine  upon  the  respiratory 
centres  appears  to  be  tbliowed  after  fatal  doses  by  a  paralyzing  influ- 
ence which  loads  to  death  from  asphyxia. 

InteMines. — According  to  Yon  Anrep,  the  intestinal  peristalsis 
markedly  increased  by  moderate  doses.     After  large  doses  this  incr 
is  follo^ved  b}*  great  sluggishness  deepening  into  paralysis.    Tarcbanofl 
states  that  coca  increases  the  mucous  secretions,  but  Von  Anrep  affirms 
that  it  decreases  them. 

Summart/, — Cucaino  is  a  cci'cbral   stimulant,   producing    peculiar 
mental  excitement,  ending  after  large  toxic  doses  in  narcosis,  with  epi^J 
leptiform  convulsions,  which  are  probably  of  cerebral  origin.     In  tho^ 
poisoning  ihei-e  is  at  first  increased  reflex  activity,  followed  by  paralysis 
of  voluntary  motion  and  of  refiex  activity,  which  are  chiefly  due  to  i 
direct  action  ujKin  the  spinal  conl,  the  sensory  side  of  the  cord  beinj 
probably  more  sensitive  to  the  drug  than  the  motor  side*     Toxic  dc 
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dtifmes  and  fioally  panilyze  the  sensory  nervod,  and  in  a  much  less 
degree  the  motoi'  werveii.  The  aotion  of  the  drug  upon  the  circulation 
has  not  aa  yet  been  well  loado  out,  but  it  is  probably  entirely  subordinate 
to  its  influence  upon  the  iier\^ou8  system.  According  to  several  ob- 
eenrers,  the  drug  is  a  cardiac  stimulant,  increasing  the  power  of  the 
systolic  contractionei,  and  liimlly  arrci^ttng  the  heart  in  systole;  but 
other  iiivestigatoi-s  have  found  it  to  produce  diastolic  arrest,  even  in  the 
isolated  hoai*t.  Moderate  doses  cause  a  rise  in  the  arterial  pressure, 
whether  by  interfering  with  rospinition  or  by  a  direct  action  is  at 
present  uncertain.  Upon  striated  muscles  cocaine  appears  to  hav^e  a 
poeuUar  though  very  feeble  action,  which  is  not  manifested  during  |>oi- 
goning  by  it  It  has  been  asserted  that  cocaine  acts  as  a  powerful  diu- 
retic, but  the  drift  of  pre>ent  evidence  is  to  show  that  it  has  Jio  definite 
influence  upon  the  amount  of  urine  secreted :  what  evidence  is  avail- 
able indicates  that  it  decreases  elimination  of  urea.  Upon  the  eye 
cocaine  acts  as  an  energetic  mydi-iatlc.  It  is  a  powerful  stimulant  to 
the  respimtory  centres,  increasing  the  rapidity  and  fulness  of  the  res- 
pirations, but  if  the  dose  be  sufficiently  large  it  alter  a  time  causes 
the  respirations  to  become  very  shallow,  and  finally  paralj'-zes  the  respi- 
ratory centres.  Moderate  doses  are  said  to  increase,  large  doses  to 
pamlyse,  peristalsis. 

Local  A€tiOfu—hoc£k\\y  applied,  cocaine  acts  as  a  very  distinct  and 
cert4iJD  anaesthetic,  as  was  noted  by  Moreno  y  Maiz  in  18G2,  and  by  Yon 
Anrep  in  1880,  although  it  was  not  until  September,  1884  (  Wicn,  Med, 
Wochenschr.^  Kov.  1884)^  that  J)r.  Karl  KoUcr  demonstrated  the  practi- 
cal value  of  the  drug.  According  to  the  observations  of  Von  Anrep, 
the  nerves  of  special  sense  are  as  readily  aifected  as  those  of  common 
B^nsibility :  thus,  cocaine  placed  upon  the  tongue  abolishes  at  the  place 
of  contact,  for  the  time  being,  the  sense  of  taste.  At  the  point  Kiii  con- 
tact there  is  at  first  marked  pallor,  but  after  a  short  time  very  pro- 
nounced redness.  In  sensitive  membranes  like  the  conjunctiva,  cocaine 
also  causes  at  first  much  pain.  The  primary  pallor  is  alleged  to  be  due 
to  ft  very  powerful  constriction  of  the  small  blood-vessels,  and  has  led 
l)r*  F.  H.  Bosworth  to  the  conclusion  that  cocaine  produces  rigid  con- 
tract ion  in  unstriped  mascalar  fibres  whenever  it  comes  in  contact  with 
ihera  (New  York  Med.  Record,  Nov.  15,  1884), 

Therapeutics. — ^Cocaine  api>ears  to  act  with  certainty  as  a  local 
aiuvsthettc  whenever  it  can  reach  the  nerve-filaments  in  sufficient  con* 
centratioQ,  The  skin  will  not  allow  it  to  pass,  while  the  conjunctival 
and  nasal  raucous  membranes  are  very  pcirmeablc,  and  those  of  the 
lar\Tix,  throat,  and  vat^ijiiiare  penetratcfj  with  more  and  more  difficulty, 
in  the  order  of  their  naming.  E%xm  in  disease  of  the  eye,  when  a  deep 
operation  is  to  be  performed,  such  as  enucleation,  either  the  alkaloid 
should  be  injected  subcutaneously,  or  else  tlie  solution  of  the  anaesthetic 
must  be  reapplied  at  various  stages  of  the  operation.  To  the  nasal 
*^tirgcon  the  alkaloid  appeal's  to  be  invaluable^  while  the  gyniDCoiogist 
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finds  it  less  serviceable,  but  even  he  is,  by  itfl  cai*eflil  ubo,  able  to  r^cuA 

form  many  operatiuna  without  pain.     In  painful  ulcers^  fissures  c/  ih$\ 
anus,  et€.,  its  application  will  afford  temporaiy  relief.     It  is  aftirrn-jd  hy 
varioas  observers  that  excessive  pain  is  apt  to  be  felt  when  the  unie&Lbf'tic 
effeet  is  going  off,  and  that  this,  in  many  cases,  overbalances  the  ^rst  ■ 
relief.     It  is  probable  that  this  pain  is  the  result  of  the  congebtion,  as  m 
Dr,  Carl  Seller  tcUs  me  that  after  nasal  cauterizations  this  ail<sr-paia 
can  bo  at  once  arrested  by  incising  the  part  slightly  so  as  to  .•^use  a 
local  bluuding. 

Dr.  F.  H.  Bosworth  claims  that  cocaine  is  not  only  extraokdlnarily 
efficacious  as  a  hemostatic  in  varions  surgical  cases,  but  that  topically 
applied  it  will  so  constringe  the  blood-vessels  of  an  acutely  mflami;d| 
mucous  membrane  as  to  arrest  the  disease.  In  bronchitia  he  ^ipplies  it 
by  means  of  atomization,  using  a  two-per-cent,  solution,  and  also  putting! 
the  solution  freely  on  the  nose  and  throat.  Dr.  Bosworth  at!irms  thafei 
the  effects  of  cocaine  upon  muL*oua  membranes  last  for  many  hours, — 
a  statement  hard  to  reconcile  with  the  general  testimony  as  to  tbe^ 
bre^^ty  of  the  primary  bleaching.  My  own  experienee  is  that  when^H 
ever  a  local  inflammation  is  so  situated  that  cocaine  can  be  properly 
applied  to  it,  immediate  relief  from  pain  will  be  afforded,  and  that  in 
some  acute  mucous  Inffammations  the  effect  is  permanent  Thus,  it  ia 
often  possible  to  arrest  an  acute  coryza  at  once  by  an  application  of  J 
a  ten-per-cent.  cocaine  soiuiion  to  the  nostrils.  In  hay  fever^  in  the  pe 
culiar  irritated  sore  throat  of  advaneed  phthisis^  in  chronic  laryngitis^  ill 
inflamed  hetn/yrrhoids,  even  in  open  ulcenited  cancers  and  other  painfull 
affections,  cocaine  as  a  palliative  is  invaluable.  In  boils  and  carbuncles 
it  must  be  injected  directly  into  the  part  in  oi'der  to  afford  relief. 

The  tendency  to  congestion  which  follows  cocaine-antesthesia  cannol^ 
at  present  be  explained,  unless  it  be  due  to  a  I'elaxation  of  exhaustion 
following  over-stimuhition.  It  is  a  matter  of  great  practical  importance 
in  surgery.  In  1885  {Therap.  Gaz.^  Jan.  1885)  Dr.  P.  I>.  Keyser  re- 
ported a  number  of  cases  of  severe  inflammation  in  the  eyeballs  after 
operations  in  which  cocaine  had  been  used,  and  I  believe  oculists  have 
now  reaehed  the  conclusion  that  coeaine  distinctly  lessens  the  resistive 
power  of  the  conjunctiva  and  cornea,  and  that  after  its  employment 
active  and  irritating  antiseptic  fluids,  like  solutions  of  the  bichloride  of 
mercur}',  are  not  always  well  borne.  (For  an  elaborate  discussion  of 
the  subject,  see  paper  by  Adam  Frost,  Aintr.  Journ,  Med.  Sci.^  April, 
1887.) 

Di-s.  K.  J.  Hall  and  Hakted  {N.  T  Med,  Journ.,  Dec.  6,  1884)  have 
made  the  very  important  observation  tliat  injecting  a  solution  into  a 
nerve-trunk  paralyzes  sensation  over  the  whole  distribution  of  the 
nerve  for  about  twenty-five  minutes.  In  some  cases  advantage  may  be 
taken  of  this.  They  used  as  much  as  thirty-t\vo  minims  of  a  four-per- 
cent solution  ;  but  this  produced  severe  constitutional  disturbance^  such 
as  great  giddiness,  severe  nausea,  staggering^  cold  perspiration^  etc. 
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Far  local  ase  a  four-  to  ton-per-c^^Dt.  solution  may  bo  emi>luyedj  and 
-«rhen  the  part  is  not  I'eatlily  permeable,  as  in  the  vagina,  it  bUouM  bo 
thoroughly  reapplied  once  or  twice  at  inti'i-valH  of  five  miuules.    Hany 
riiinor  surgioal  operations  can  bo  pDrformud  without  pain  by  injocliug 
e<)e&iD6  hT>^x>dermically  and  restrain! og  the  ei relation  by  pressure. 
Xhuss,  if  a  light  band  be  placed  around  the  proximal  end  of  the  iiriger, 
a/2ci  cocaine  injected,  a  felon  may  bo  opened  freely  without  t^utTeriog. 
In  ^  similar  way  a  tumor  may  l>o  ineised  fi-om  a  lip,  or  a  hare-lip  oper- 
a/ion performed,  if  pre&sure  be  made  around  the  part  by  a  wire  clip, 
£i«'^nia  the  trunk  a  superticial  tumor  may  often  be  removed  without 
wj±lf«^nng  after  a  concentric  series  of  minute  injections  of  a  solution  of 
coc^Jtmiae  around  its  ba«ic. 

*irhe  stimulant  effect  of  coca  upon  the  cei-ebrum  naturally  led  to 

th^      hope  that  it  would  bo  found  advaotagoous  in  neurasthenia,  melan- 

ch"L-^  liu,  and  hysteria,  aod  as  a  general  tonic  and  stunidaut  in  acute  and 

char-^CDDic  disea.'^es  with  exhaustion.     Clinical  experience  has  not,  how- 

isv^s:!',  entirely  confirmed  this  expectation*     I  have  tried  it  thoroughly 

in      sm  tmmber  of  causes  of  melaachoUa  without  any  benefit  whatever, 

aa<i    this  experience  is,  I  believe,  in  accord  with  that  of  most  if  not, 

ftlL       ailienists.     (See  Journ.  Mental  Science,  July,  188T,)     Sometimes  it 

pr<j> duces  in  the  beginning  of  its  use  a  temporary  relief,  but  this  etfect 

is  i:iot  pi*onounced,  and  almost  invariably  after  a  few  doses  anorexia  or 

otfck^r  disagreeable  symptoms  demand  the  withdrawal  of  the  remedy. 

Ibl     ^eurasthi'nia  and  hysteria  it  usually  does  more  harm  than  goutJ  ;  some- 

tiix^cjtj^  however,  the  fluid  extract  adrlcd  to  wine  or  other  alcoholic  drink 

Bt^^rns  to  exert  some  stimulant  and  stomachic  influence.     In  the  form 

of   l^rge  doses  of  the  tiuid  extract,  coca  has  aj^peared  to  me  to  be  of  ser- 

vic?c5  during  the  breaking  otf  of  the  opium  habitj  exerting  some  slimu- 

lu¥^t:  influence  upon  the  nervous  systemj  and  restraining  the  tendency  to 

dia^Trhcea  and  loss  of  appetite*     Some  European  clinicians  have  found 

roo^ine  of  service  in  the  treatment  of  serous  diarrhmis.      It  is  undoubt- 

edl^*  of  value  for  the  relief  of  excessive  vomiting,  especially  ivhen  due  to 

g».^trie  irritation.    Whether  it  has,  as  alleged,  any  very  decided  powers 

t*r    soAtaining  men  under  severe  exert iun  must  be  considered  as  yet  un- 

dtdrtermined.     The  muriate  of  the  alkaloid  was  used  by  Dr.  Aschen- 

bi*s4idt  in  repeated  doses  of  0J5  grain  %vith  great  alleged  success  as  a 

V  ^^i  '^fiulant  to  soldiers  making  forced  marches  {DeutscL  Med,  Wochenschr.f 

Pl833,  ix.  50). 

The  best  preparation  of  coca  for  internal  use  is  the  fluid  extract,  the 
doB«  of  which  is  one-half  to  two  flui drachms.  The  dose  of  cocaine  is 
Ott ^-fourth  to  one  grain. 

Toxicology. — Two  fatal  cases  of  poisoning  by  cocaine  are  said  to 

na^e  occurred  in  Kussia,  but  I  have  seen  no  detailed  account  of  them. 

Five  grains  taken  by  the  mouth  by  mistake  caused  nausea,  loss  of  sight, 

mcohcrcnee  of  speech,  severe  sweating,  rapid  intermittent  pulse,  cyano- 

^,  atid  suffocation  (^Pkarm,  Jmirn,  Trans.j  xvii,  507}.    In  a  similar  case 
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Dr,  E,  Caudwell  (Brit,  Med.  Journ.,  i.,  1885)  noted  exceseivc  g\d< 
BUpraorbitul  lieadaeho,  widely -dilatisd  pupi^  partial  loss  of  sight,  and 
a  tall  of  bodily  temperature  to  M,l°  F,  The  bj^odermic  injection 
of  five  grains  was  followed  in  fifteen  minutes  by  general  eonvulsione, 
loss  of  consciousneHS,  unequal  dikitation  of  tlie  pupils,  evidences  ofJ 
asphyxia^  with  labored  respiration,  feeble  pulse,  and  pale  and  purplisfc 
surface.  In  another  case  the  injection  of  about  two  grains  and  a  half 
produced  in  a  man  an  epileptic  attack  (T>y,  S,  T.  Earle.  Mnryland  Jffd^J 
Journ.^  vol.  xvi,  p.  396),  A  man  took  t-en  gin  ins  hypoderrnically,  in  tha"^ 
course  of  five  horn's,  during  a  spree:  two  hours  later  the  face  was  aaby 
pale,  the  bands  quite  blue,  the  eyelids  tightly  closed,  the  pupils  con- 
tract^, the  puisne  feeble  and  lluttcringj  respiration  slow,  unconacious- 
neas  complete:  under  appropriate  treatment,  in  about  one  and  a  half 
hours  signs  of  returning  consciousness  were  manifest,  and  recovery 
occurred  (J.  S.  Spear,  N,  Y.  Med,  Bec.^  Nov.  14,  1885),  According  to 
Von  Ploss  (quoted  by  Husemann,  Die  Pflanzenstoffe^  2d  ed.),  an  apothe- 
cary took  for  Huicidal  purposes  twenty-two  grains  of  cocaine  in  a  glass 
of  beer,  lie  shortly  afterwards  went  to  sleep,  but  awoke  in  eome 
hours  with  gi'eat  abdoininal  pains,  dryness  in  the  mouth,  excessive  wake- 
fiilness,  and  vertigo,  and  suffered  from  suppression  of  urine  for  twenty- 
four  hours,  but  had  no  fiu'ther  disturbance  of  consciousness  or  of  the 
heart's  action. 

The  local  application  of  cocaine  is  said  to  have  produced  various 
constitutional  symptoms.  Thus^  two  drops  of  a  two-per-eent.  solution 
repeatedly  applied  to  the  cornea  caused  nausea  and  vomiting,  lasting 
for  many  hour-?^,  with  great  prostration  and  paralysis  of  the  tongud 
and  limbs  (Mayerhausen,  CentralbL  f,  d,  Gesammt  Ther.^  Oct.  1885)» 
An  application  of  a  four-per-cent.  solution  to  the  nasal  mucous  fnem-«j 
brane  wa8  followed  by  marked  syncopal  symptoms  (Dr,  Ziem,  BritJ\ 
Med,  JoiJtrn.,  Nov.  21,  1885).  An  application  to  the  larynx  produced  in  a 
boy  marked  weakness  and  other  evidences  of  intoxication,  lasting  for, 
ten  bonrg  (Heymann,  Deutsche  Med,  Wochenschr.,  No.  46,  1S85;  see  als 
T.  S.  ^Villiamft'  N.  Y.  Med.  Rec,  vol.  ii,,  1886).  It  is  a  matter  of  8om€ 
doubt  how  far  the  B3nnptom8  in  thci^e  cases  have  been  psychical,  andl 
how  far  directly  caused  by  the  drug;  but  the  evidence  is  sufficient 
to  show  that  excessive  susceptibility  to  the  influence  of  the  alkaloid 
may  exist  as  an  idiosyncrasy.  In  some  cases  extraordinarily  severe 
symptoms  are  alleged  to  have  been  indueod  by  the  internal  use  of  small 
amounts  of  the  drug.  Thus,  four  minims  of  a  twenty-per-cent,  solu-^j 
tion  given  hypodeiTnically  are  stiid  by  Dr.  Ramsden  Wood  (AustralasiafJ^ 
Med,  Gaz,y  Aug.  1886)  to  have  caused  gi^eat  rigidity,  convulsive  respi- 
rations, and  collaps©. 


FAMILY  V-EXCrrO-MOTORS. 


Ill  thU  olasa  arc  included  such  drugs  as  increase  the  reflex  actiTity 
af  the  spinal  centres  and  thereby  give  rise  to  disturbance  of  motility. 
The  only  representatives  of  the  cla«a  used  hy  the  practitioner  of  medi- 
cine ar«  those  dnijjT^  which  contain  j^lryehniiie  as  their  adivo  pHuciple, 

NUX  VOMICA^l^UX  VOMICA.    U.S. 

The  seeds  of  Strychnos  Nux-vomiea,  a  rniddle'mzed  tree  growing  in 
tlM  Ea^t  Indies^  whence  the  drug  enters  commerce.  They  are  circular, 
Mirlyflat  disks,  a  little  less  than  an  inch  in  diameter,  covered  with 
T«fy  thort,  satin-like,  grayij^h  hairs;  internally  thoy  are  tough  and 
horny  and  are  possessed  of  an  intensely  bitter  taste.  They  contain 
two  alkaloids, — strychnine  and  brucino,^ — existing  in  combination  with 
io  Jicid,  the  ignsuric  of  Pelletier  and  Caventou,  which,  according  to 
Htt«emann,  is  probably  identical  with  nnvlic  acid.  Bntcine^  which, 
unlike  strychnine,  is  not  officinal,  is  readily  recognized  by  the  following 
tMt  When  concentrated  nitric  acid  is  added  to  it.  a  beautiful  scarlet 
><i-red  color  is  developed,  which  becomes  yellowish-red,  and,  by 
..;..uug,  yellow;  if  to  this  yellow  solution,  somewhat  diluted,  some 
liloride  of  tin  or  sulphurot  of  ammonium  bo  added,  it  will  become  a 
l^ttOtlAii  reddish^violet.  Phy  8  io  logically  and  therapeutically  this  alka- 
Iwdii  similar  to,  but  weaker  than,  etrychnine. 

The  dose  of  the  exfraxri  (Extractum  Nucis  Vfymicce^  U.S.)  is  fVom  one- 
f)»trth  to  one  half  of  a  grain,  given  in  pill ;  of  the  tincture  (  Tinctura  Nii*:is 
Vomitur — ^1  to  5,  U.S.),  usually  lifteen  to  twenty-five  drops,  but,  as  five 
mmima  represent  the  two-hundredth  of  a  grain  of  strychnine,  it  may 
tered  in  much  larger  amounts;  of  the  abstract  (Abstradum 
.'<!',  U.S.),  one  to  two  grains ;  of  ihe  ft uid  extract  {Extractum 
^mi  Vomica  Fluidum^  U.S.),  two  to  three  minims. 

STBYCHNINA.    U.S. 

At  kept  in  the  shops,  strj^ebnine  is  a  grayish-white  powder,  but  by 
•errstalHzation  from  its  alcoholic  solution  it  may  be  obtained  in 
^h^ral  or  quadrilateral  prisms.  It  is  soluble  in  about  seven  thou- 
•nd  partD  of  cold  water;  in  two  thousand  parts  of  boiling  wat«r; 
Tiiy  sparingly  soluble  in  absolute  alcohol,  ether,  and  bcnzin;  freely 
•olnble  in  boiling  officinal  alcohol,  which  deposits  it  on  cooling.    It  is 
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RO  bitter  that  it  will  impart  a  very  intense  taste  to  twenty  thoi 
times  its  weight  of  water, 

Strychnine  yields  a  vary  pronounced  violet  color  with  many  oxiJ 
dicing  agents.     The  one  most  ordinurily  employed  m  a  mixture  of  con* 
centrated   siilphune  acid  and   bichromate  of  potaj^isium  (Ottr/s  test). 
According  to  Dr.  Guy,  the  tcHt  m  mo8t  delicate  if  the  alkaloid  \m 
dissolved  in  a  little  concentrated  sulphuric  acid  on  a  plate,  and  thi 
bieliromate  added  to  it,  when  a  bluish  an<l  then  violet-purplish  color  i 
deveiopedj  pastiing  finally  into  a  dirty  green.     Davy's  test  consists  in 
the  substitution  of  a  crystal  of  rod  prusaiate  of  potassium  for  the 
bichromate.      Marchand   uses  the  penDxide  of  lead;  in  this  case  the^ 
sulphuric  acid  should  contain  one  per  cent,  of  nitric  acid,     Drs.  VH^I 
and  Yan  der  Burg  say  that  these  tests  are  about  equally  sensitive,  and 
are  capable  of  revealing  the  one-8ixty4housandth  of  a  gmin  of  the 
alkaloid.     Either  the  chlorate  or  the  j>errimnganate  of  potassium  may 
be  used  instead  of  the  bichromate;  indeed,  I>r.  Guy  claims  that  the 
permanganate  is  preferable  to  the  latter.     If  the  etrj^ehnine  be  in 
quantity,  it.  may  be  dissolved  in  very  dilute  sulphuric  acid,  and  solu- 
tion of  bichrumate  of  potas^sium  be  added,  when  goltienrcd  needle-like 
crystals  of  the  chromate  of  etryehnine  will  separate.     These  dissolve, 
with  the  production  of  a  beautiful  blue  color^  in  concentrated  sulphuric 
acid.     F.  1j.  Sonnensebcin  ( Vieiiiijfihresschrlft  fur  Pmld,  Pharmach 
1S71)  says  that  if  strychnine  he  dissolved  in  a  strong  solution  of  thi 
sulphate  of  sesquioxide  of  cerium  a  beautiful  color  is  induced,  which 
generally  passes  into  a  eherry-red,  and  bo  persists  for  several   dayi 
Dr.  FileboFs  test  (Lancft,  April,  1872)  consists  in  the  addition  of  sol 
tion  of  chloride  of  gold,  and  the  testing  of  the  precipitate  by  Otto^ 
method.     The  physiological  test  for  strychnine  is  a  very  sensitive  on 
In  it  a  fragment  of  the  suspected  extract,  dissolved  in  a  little  acidulate 
water,  is  thrown  into  the  cellular  tissue  of  a  small  frog,  which  shoul 
afterwards  be  allowed  to  swim  about  freely,  so  that  its  unconstraine* 
movements  can  be  watched. 

PnYsioLooiCAL   AcTioN.^-Str}-cbnioe   acts   in  the  same  way  upoi 
almost  all  animals.     According  to  Leube  {Eeichert's  Archiv  ftir  Anat 
1867,  p.  630),  ho%veyer,  it  takes  ten  times  as  much  to  kill  chickens  as 
does  to  kill  other  birds,  weight  fnr  weight;  and  among  mammals  tl 
guinea-pig  is  very  insensitive  to  it.     It  has  also  I'ecently  been  asserte 
that  on  some  monkeys  it  has  very  little  influence  (Bostoji  Med.  an 
Sunj.  Jfntrji,,  1872).     Its  loc^l  action  is  that  of  a  slight  irritant.^ 

When  taken  In  quantities  just  suflieient  to  produce  sensible  physi 


•  For  mil  elnborate  memoir  on  the  effect  of  Kg©  on  tbe  action  of  rtryebnini*,  ««5  Areh.f.  Get 
Pk^tiffl.,  1B8I,  xxiv.  53(1.     It  ia  i&fifirmed  that  vciry  joung^  nnirnnls  require  very  liir^e  do 
to  kilL     Tbi$  h  en&Qnned  by  Deb  rend  L»a  (Elmsborn,  Imnuj,  //«'*«„  188fl),  and  le  in  %cct>T\ 
witb  the  ob?CLrvation»  made  to  the  ont-pntient  doparttnvnt  of  thv  Huapita.1  of  the  UolTcraitd 
of  PenQSTlviknixi  by  Dr.  J.  II.  Masser^  wha  flndfli  thai  age  rery  g^re&ily  inoreftsca  tbe  ni3c«ptl 
bUity  to  ttttx  vomica. 
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il  illipots,  stTjcboiDC  in  man  induces  a  feeling  of  restlessness,  per- 

«ieco(inpiiiiied  by  tremblings  in  the  limbs  and  some  stittiiesd  in  I  be 

noA  and  jaws.     When  a  somewhat  larger  amount  has  been  ^iven,  tbere 

niajr  be  g;eii«fml  muscular  twitehingd  and  Btartings,  with  stil}'ncss  and 

•trktmre  of  th»  throat  and  chest;  formications  or  other  abnormal  sen- 

•aliotm  imder  the  skin  may  or  may  not  be  present.     After  poisonous 

ijjmai  11m9  syiDptoms  come  on  UBually  in  from  ^fteen  to  twenty  minutes^ 

^Htljr  aAer  the  hour,  with  great  guddenness;  sometimes  the  eonrul- 

^Hi»  are  preceded  by  pariiui  tspasms  of  the  mui^des  of  the  extremities, 

^^1  im^rc  ofVen  the  patient  is  suddenly  thrown  down  by  a  general  te^ 

Uaic  spasm.     In  this  the  body  is  bent  backwards  and  rests  upon  the 

hirh  and  the  head,  in  a  condition  of  profound  opisthotonos;  the  legs 

in'  Hi^idly  extended  and  the  i'kieX  everted ;  the  arms  bent  and  the  bands 

ilincbcdj  the  eye^  staring,  wide  open;  the  corners  of  the  mouth  often 

dra^u  up  so  as  to  produce  the  ris\fs  sanhmicits.     The  senses  are  often 

thftrpened^  but  ringing  in  the  ears  and  dimness  of  vision  may  be  in- 

(Ittced  if  the  tit»  are  severe.     The  face  is  at  first  pale,  but,  if  the  fit 

W  sutRciently  severe  and  protracted,  it  becomes  livid  from  the  inter- 

ico  with  respiration.     Consciousness  is  not  atfueted^  unless  when 

'upbyxia  b*N>ome»  so  pronounced  as  to  threaten  death;  in  such  cases 

¥mfimkf$  a  jieriod  of  insensibility  precedes  dissolution,  but  generally 

Ik  iut^jllect  is  clear  to  the  moment  of  death.     The  muscles  of  tiie  jaw 

aw  ustually  the  last  in  the  body  to  be  affected,  but  trismus  finally  comes 

oatti  severe  cases.     1  have  seen  death  occur  in  this  first  convulsion  in 

wiimals;  but  Tardicu  states  that  he  knows  of  no  such  instance  in  man 

(fom|>are  case  of  Pr,  Demme^  Syd.  Soc.    Year-Book,  1865-66,  p.  441). 

After  a  time  the  paroxysm  is  at  an  end,  the  jaw  drops,  the  musclt">» 

r^*Ux,  and  a  period  of  calm  comes  on,  to  be  succeeded  by  a  second  con- 

^l*ion  like  the  first.     These  convulsions  are  excited  by  the  slightest 

touch,  by  a  draught  or  breath  of  air,  even  by  a  loud  sound ;  but  a  firm 

tj^p  or  hard  rubbing  of  the  muscles  m  frequently  gratet uL     A  slitjht 

ri^^dity  is  sometimes  manifest  between  the  paroxysms,  but  no  marked 

*ti(fue*iaL     The   spasms   are  generally,  but  not   always,  very  painful 

There  are  often  erections  of  the  penis,  and  the  ffcces  and  urine  may  he 

luiAied  involuntarily.     If  the  c^Tse  terminates  favombly,  the  convulsions 

f.^nKiaaUy  leasen  in  intensity,  and  fade  away,  leaving  the  patient  ex- 

buHivd,  with  a  ftore,  tired  feeling  in  the  muscles.     After  death,  post- 

T'iortcm  rigidity  is  developed  very  quickly.     Autopsies  have  revealed 

T"»thing  but  the  usual  congestive  lesions  of  death  from  asphyxia,  and, 

*t  times,  indications  of  spinal  hypera»mia. 

la  regard  to  the  method  in  which  strychnine  pr<:»duees  the  abo'vo 
^vmJ^toms,  it  is  obvious  that  the  alkaloid  is  pnmarily  absorbed  ;  and 
"^pvrimental  proof  seems  so  superfluous  that  I  will  only  mention  the 
f*ot  that  biasing  has  found  the  strychnine  in  the  blood. 

It  is  Very  plain  that  convidsions  can  be  produced  by  a  drug  in  only 
i  •  first,  they  may  be  epileptiform, — i,e.^  eerebml ;  second,  thcv 
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may  coned vably  be  due  to  a  stimulation  of  the  peripheral  ends  of  the 
motor  nerves ;  third,  they  may  conceivably  be  caused  by  irritation  of  tbQ^| 
peripheral  ends  of  the  sensory  nerves;  fourth,  they  may  be  muflcular,^^ 
— Le.y  duo  to  a  direct  action  on  the  muscles;  fifth,  they  may  be  spinal 

That  the  convulsions  of  stiTclmine-poisoning  are  not  cerebral, 
proved  by  the  fact  which  has  been  frequently  noted,  and  which  I  havi 
confirmed,  that  they  are  not  affected  by  section  of  the  cord,  or,  at  least, 
are  only  so  far  aifected  as  to  be  more  severe  in  thof^e  portions  of  th^ 
body  removed  from  the  cerebral  influence.  That  they  are  not  due  tol 
irritation  of  the  peripheral  motor  nen'es  and  are  not  muscular  is  proved 
by  thd  experiment  of  Valentin  (Pathohgie  der  Nerven,  p.  327,  Leipsic 
1864),  who  found  that  tbe  iiijcetiun  of  a  solution  of  strychnine  throiin^i 
the  blood-vesi*els  of  the  amputated  leg  of  a  froj^f  had  no  influence  upoH 
the  musclet?.  A  very  bcautifui  experiment  of  Brown-Sequard  (Comptes 
JienduSj  1849)  confirms  this,  and  also  demonstrates  that  the  convulsion 
do  not  arise  from  hypcr-excitability  of  the  peripheral  afferent  neiTe 
The  ohser^'er  last  mentioned  found  that  when  the  spinal  cord  was  cut^ 
just  below  the  oriijjin  of  tbe  nerves  8up])lying  the  fore  legs  of  a  frog, 
and  all  the  blood-vessels  guing  to  the  lower  section  of  the  cord  wer 
also  severed  so  as  to  isolate  the  hitter,  on  the  exhibition  of  strjxhnini 
convulsions  occurred  in  the  antenor  part  of  the  body,  while  in  the  pos 
terior  segment  quiet  and  a  uonriial  reflex  activity  were  maintained 
although  the  blood  was  carrying  the  poison  to  every  part  of  it  excepli 
the  spinal  cord*  The  philosophy  of  this  is  evident.  The  anterior  sec- 
tion of  the  cord,  receiving  tbe  poison,  gave  rise  to  convulsions ;  the  pos- 
terior section,  receiving  no  poison,  maintained  its  usual  status,* 

This  experiment  of  Brown-S6quard  has  been  repeated  a  great  num- 
ber of  times  by  3'OL  Martin  Magron  and  Buisson  (Journ.  de  la  Phi/siol.^^m 
1860,  t.  iii.  p.  130)  with  similar  results,  excepting  that  in  some  ver^^l 
rare  instances  slight  cojivulsions  were  induced  in  the  posterior  portion 
of  the  body.     These  exceptional  phenomena  appear  to  have  been  duo 
simply  to  a  minute  portion  of  the  poison  reaching  the  spine  by  imbibi- 
tion, since,  when  by  an  operative  procedure  not  ncccssarj*  here  t^H 
detail  {ioc.  cit.,  p.  131)  the  posterior  section  of  the  cord  was  completely^^ 
isolated  and  access  of   the  poison  by  diffusion  rendered  impossible, 
spasms  never  occurred  in  the  posterior  part  of  the  body. 

Strychnic  convulsions  must  be  spinal,  because  they  do  not  arise  ii 
any  of  the  other  possible  methods.  This  conclusion  is  abundantly  coi 
firmed  by  dii'cet  experiment.  Thus,  Yan  Deen  (Phi/sioL  de  la  Moeli 
epiniere)  and  Valentin  (lor.  cit.,  p.  329)  have  shown  that  when  the  alki 
loid  id  placed  upon  the  spinal  cord,  and  allowed  slowly  to  diffUse  itsel 
the  usual  convulsions  occur,  btit  are  at  first  confined  to  those  muscl 
whose  nerves  have  their  origin  near  the  point  of  application,  and  aftei 
wards  spread  from  muscle  to  muscle  as  the  poison  creeps  through  the 
cord.  l>r.  A.  J.  Spence  (Edinburgh  Med.  Journ.^  July,  1866)  has  per- 
formed similar  experiments,  with  similar  results.    lie  first  bisected  the 
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apex  i)rnw!^?^8art  HO  as  to  allow  all  the  bkn^d  to  dmin  from  the 
k>h\  fto«i  then,  cutting  through  the  cranium^  Utid  a  little  piece  of  nux 
Tomiea  upon  the  brain  so  that  the  poison  would  diffuse  down  through 
t^r  npinal  cord.  The  result  was  that  first  tho  muscles  of  the  throaty 
tbi'Q  ih'jstj  of  the  fore  legs,  and  so  on  in  regular  order,  were  affected.* 
Spinal  Cord, — Claude  Bernard  {Legans  sur  les  Substances  toxiqjies^ 
Ptrw)  has  denied  that  .strychnine  produces  excitation  of  the  spinal 
molar  centres,  because  when  all  the  posterior  nerve-roots  are  cut,  no 
connilmons  t>ccur,  whereas  if  a  single  utlerent  root  he  allowed  to 
iQRtuiii,  irritation  of  its  peripheral  fibril!a?  wiJl  cause  general  tetanic 
fpMicus,  Allowing  the  truth  of  his  experimental  fact,  his  deduction 
cerU'tiily  is  not  warrantable. t  The  non-occurrence  of  eonvulaiona  may 
depend  upon  the  fact  that  the  reflex  motor  ganglionic  cells  are  incapa- 
ble of  originating  an  impulse,  and  in  strychnine-poisoning  are  simpljr 
io  such  a  e<>Ddttion  of  over-excitability  as  renders  them  exceedingly 
eeneitive  to  slight  irritations  and  causes  them  to  respond  moat  ener- 
futicilly  to  penphenil  impulses  so  feeble  as  not  to  be  felt  in  health. 
Thil  the  motor  centres  are  acted  upon  by  strychnine  is  proved  not 
only  by  the  experiments  that  have  been  already  detailed,  but  also  by 
tie  following  ingenious  one  of  Yan  Deen  { Physiol.  d£  la  Modle  epmiert). 
This  iare^tigator  removed  the  viscera,  vessels,  etc.,  from  a  frog,  so  as  to 
IdVB  nothing  below  the  second  cervical  vertebra  but  the  bones,  nerves, 
lodmaseleB;  then,  opening  tlie  spiunl  cord  in  the  region  of  the  third 
Tcrtebrt,  he  cut  entirely  through  the  anterior  colunuiH  of  the  cord, 
Ai^d  finally  divided  all  the  tissueS}  so  that  the  anterior  portion  of  the 
fr»«jwa8  connected  with  the  posterior  solely  by  the  posterior  columns 
of  LbD  cord.  When  one  or  two  drops  of  a  solution  of  strychnine  were 
pUoftd  to  the  mouth  of  the  prepared  batraehian,  tetanus,  confined  to 
ifc©  anterior  segment  of  the  body,  was  developed  ;  and  it  was  also 
f'^tuid  that  while  irritation  of  the  posterior  feet  caused  in  them  only 
wdinary  reflex  movements,  in  the  front  legs  tetanic  spasms  were  simul- 
^Moody  induced.  It  appears  to  me  proved  by  the  evidence  adduced 
ia  this  and  the  preceding  paragraphn  that  strychnine  is  a  powerful 
■toalant  to  the  cells  of  the  spinal  conl ;  including  in  this  term  the 
whole  spinal  tract  up  to  the  pons  Varolii.  As  shown  by  Spitzka,  and 
coofina^d  in  my  laboratory,  enormous  doses  of  stiychnine  injected  into 


*  Sqis«  of  tli«  ph«D0tii9D«  stated  bjr  Dr.  Speiioe  to  bare  ooctirred  &ro  lit  proiont  rerj  diffi- 
flit  b  •spl»ta.  Tbot,  b«  noted  tb»l  m  th«  poiion  trftvetle^l  down  lb«  cord  there  wu  &  timtt 
*W  LrrilKtioD  of  tbe  fore  feet  oaaied  only  spuia  in  them  ;  Inter  in  the  expcriiucnt.  irritation 
*r  tki  finnt  feet  caused  ipaam  of  botb  the  front  and  hind  fe«t^  aUboui^h  irritation  of  the  latter 
^  i«^  prodoea  other  than  normal  reflex  morements;  later  still  in  the  poisoning  carae  a  ftafa 
*>*o  imtfttion  of  the  front  leg«  mat  powerless  to  oauM  spajim  in  the  hind  reg:^,  although  irri- 
^1^  of  the  latter  woald  now  cause  spasm  in  the  former. 

t  Dr*  SpiUka  {Ckica^  Jovm*  Mmt.  and  Nmt,  Di;,  vi.  21«)  affirm«  that  a  frog  with  all 
^  MiKkry  nerre-roota  and  tbe  nerret  of  ipeoial  aenie  divided  ititt  developa  tetanofl  wbeii 
^V^Maa  it  a4miniitered.  It  woald  be  tirange  If  so  noted  a  physiologist  aa  Claude  Bernard 
MMmalM  iO  froaa  an  error  in  experimeDtatlon. 
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a  vein  kill  almost  iustantanGously  without  the  prod  action  of  a  spaso 
Such  doses  probably  kill  the  nerve-centres  Just  as  large  doses  of  a  < 
diac  Btimulant  overwhelm  and  pamlyze  the  viacns. 

Motor  Nerves, — ^The  action  of  strychnine  upon  the  motor  nerve 
has  biji^n  a  subject  of  couj^ide ruble  controversy.     That  the  convulsion 
occur  independently  of  any  such  influence,  if  it  exists,  has  been  already 
shown.      After   death   from   strychnine,  the  functions  of   the   mot 
nerves  are  always  found  to  bo  more  or  less  impaired,  so  that  jG^alvaniz 
tion  of  thu  nerve-trunk  produces  either  only  ver^^  iecble  contnictioo 
in  the  tributary  muscles,  or  else  none  at  all  *    Of  this  fact  there  wonk 
seem  to  be  no  doubt;  it  has  been  attested  on  the  evidence  of  persona 
experiment  by  many  observers,  among  whom  are  Matteucci  {Traite  da 
Phenom^nes  eiecfro-phy^iologtque.%  Paris,  1844),  Moreau  (Comptes-Mendu 
Soc.  de  BioL,  1855),  M.  Ambrosoli  {Gazette  Medicfih,  1857,  p.  525),  Wit 
tich  {Bericht  d.  FurUchriUe  d.  Anat.,  1857,  p,  434),  Kolliker  (  Virdiow'^ 
Archw^  Bd.  X.  p.  239^  1856),  and  Vulpian  (^Archives  de  Physiohgie,  No¥ 
1870,  p.  125).     Now,  it  is  evident  that  this  absence  of  response  mail 
bQ  due  to  loss  of  functional  power  in  cither  muscle  or  nerve*     Sob 
times  the  muscle  may  be  at  fault ;  but,  as  Matteucci  {loe.  cit.)  insist 
and  as  has  been  noted  by  many  observers,  not  rarely — indeed,  moa 
generally — ^in  the  frog  gtilvanization  of  the  nerve  fails  to  elicit  respons 
although  the  muscle  preserves  its  irritability,     M.  Cb.  liicbet  {Comptes 
Rcndus,  xci.  131)  determined   experimentally  that  if  active  artifieia 
respiration  be  maintained,  enormous  doses  of  strychnine  injected  int 
the  vein  of  a  mammal  paralyze  the  motor  nerves,     M.  Yulpian  {Ibia 
xeiv,  556)  has  confirmed  these  results :  so  that  it  may  be  consider 
proved  that  in  the  warm-  as  well  as  in  the  cold-blooded  animal  strych- 
nine depresses  directly  the  motor  nerves. 

It  having  been  proved  that  the  functional  power  of  the  motor  nerve 
ia  destroyed  in  strj'ch  nine-poisoning,  the  question  arises,  Is  thia  de 
struction  a  direct  action  of  the  poison^  or  is  it  simply  the  exhaustioij 
of  over-use,  due  to  the  intense  activity  of  the  nerve  daring  the  &t 
of  spasm  ? 


*  Dr.  W.  H.  Klapp  affirms  that  b«  has  fouDd  in  tliirtj-8«ren  erperlmeTitfl  tbe  mntor  n<*r 
nniminiired  tti  the  froji;  after  de&th  from  BtrychDiDO  {Jtturn*  M*hL  and  /ferv.  Dim,,  Oct.  1878] 
It  is  iI]^eoace1Vl1kb1r  thai  all  previous  ohaerYers  should  be  mistaken  ttt  their  obsiervations.    It  hi 
been  iiiugget<t«<i  tbat  the  elfeota  apoa  the  motor  Dcrrcsi  uj^imllj  attribated  to  j^trychniue  bare 
been  due  to  brucine  cod  tain  Lnating  it;  and  Dr.  Robert  P.  Robin«  (Pkifn,  Med.  Tim^t,  ix.  22S' 
haa  foand  nervcB  insensitive  in  animals  killed  with  bniciii**T — »  result  in  accord  with  tl 
experinjents  ma«]e  upon  Rana  e^iuulenta  by  ProfeABor  Mounter,  of  Geneva.     Br.  Lautctibai 
hm  shown,  howevcrt  that  obemicall^'  pure  itryishnine  impairi  tbe  funictiun  of  the  motor  nerv 
i,nd  that  in  «omo  frogf.  or  under  snmo  lifo>CN^nditionB.  bru<!ino  htis  no  eff^pct  upon  the  oervi 
It  wontd  i«em  that  both  of  thc^e  alkaloids  impair  the  funetions  uf  the  motor  nerves,  htif  thi 
under  certain  conditions  the  ncrvei  hare  greater  resisting  powers  than  nmuL     It  is  prubablj 
diderent  sUttea  of  health  rather  than  different  species  of  frogs,  as  believed  by  Lauteal 
that  cause  the  diversity  of  resalta.     Tbe  [>ossibility  of  a  stray  galranio  current  b«ing  directly 
tranimittcd  by  a  nerve  to  a  motote  most  u\6o  not  be  forgotten. 
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It  cannot  b^  gainsaid  that  the  power  of  the  nerve  ia  lessened  hy 
the  strain  upon  it  during  the  convulsions ;  and  KoUiker  concludes  (  Plr- 
chow's  ArchiVf  Bd,  x.,  185G)  that  this  is  the  sole  criusc  of  the  nerve- 
paralysis,  because  when  he  cut  the  sciatic  nerve  of  a  frog  and  exhibited 
strychnine  the  divided  nerve  would  respond  to  galvanic  stimuli  after  all 
functional  power  had  been  lost  in  the  nerve  whose  connection  with  the 
centres  was  intact.  Granting  the  experimental  fact,  it  would  only  prove 
that  contact  of  the  poison  was  not  the  sole  cause  of  the  motor- nerve 
paralysis,  as  it  is  plain  that  although  both  nerves  suffered  this  contact, 
jet  the  uninjui-ed  one  suffered  it  plus  exhaustion  from  excessive  u^. 
Tbe  conclusioQ  is,  moreover,  opposed  by  the  fact  attested  by  Vulpian 
(Archives  de  Physiologu^  1870,  i.  iii.  p.  120)  and  other  observers,  that  an 
enormous  dose  of  stiychnine  kills  the  frog  without  the  induction  of 
spasms  by  general  paralysis,  with  total  loss  of  power  in  the  nerve- 
trunks.  Evidently  in  such  case  the  action  of  the  poison  on  the  nerves 
must  be  direct, 

MM.  Martin -Magr«jn  and  Buisson  have  investigated  (Journ.  de  la  Ph^* 
noL,  1860,  t  iii.  p.  342)  very  elaborately  this  action  of  stryclmine  upon 
the  nerves,  and  the  correctness  of  their  experiments  and  results  seems 
to  me  scarcely  questionable.  They  found  {he,  cit.,  p.  347)  that  if  the 
sciatic  nerve  of  a  frog  were  cut  and  a  sufficiently  large  dose  of  the 
strychnine  administered,  the  divided  sciatic  lost  its  irritability,  although, 
onleas  the  dose  was  very  large,  not  so  soon  as  did  its  fellow.  V"ulpian 
{l(K,  city  p.  126)  has  contimaed  this;  and  the  opposite  result  of  Kollikcr 
00  doubt  depended  upon  his  not  using  sufficiently  large  dosoH  of  the 
alkaloid  or  upon  his  testing  the  nerve  too  early.  Martin-Magron  and 
Bui&son  also  tied  all  the  tissues  of  a  frog's  leg  except  the  nerve,  and 
then,  on  exhibiting  strychnine,  found  that  con\ndsions  ceased  in  the 
poisoned  much  sooner  than  in  the  non-poisoned  leg,  and  that  at  a  certain 
time  irritations  of  the  poisoned  foot  would  induce  tetanic  spasms  onlif 
in  the  non^poisoned  member, — proof  that  the  afferent  nerve-fibres  of  the 
poisoned  leg  were  not  affected ^  and  that  the  motor  nerves  were  paralyzed 
irherever  the  poison  had  access  to  them,  and  that  to  this,  not  to  spinal 
exhaustion,  was  due  the  geneml  paralysis. 

31,  Vulpian  (loc.  cit.^  p.  121)  atfirms  that  he  has  repeated  this  experi- 
ment many  times,  and  always  obtained  the  same  result  as  Martin- 
Uagron  and  Buisson.     It  would  seem  to  prove  that  strj'chnine  in  veiy 
targe  doses  paralyzes  the  efferent  but  not  the  afferent  ncrv^es,  and  that 
the  collapse  of  strychnine-poisoning  in  the  frog  is  largely  due  to  the 
affection  of  the  motor  trunks,  and  not  to  exhaustion  of  the  spinal  ct^rd. 
Again,  Vulpian  (loc,  eit,  p.  122)  found  that  the  nerve  protecterl  hy  tying 
it«  vessels  preserved  its  irritability  after  the  non-protected  nerve  had 
lost  its  functional  power.     The  evidence  appears  to  be  as  complete  as  it 
cukii  be,  and  to  show  that  in  strychnine- poisoning,  at  least  in  the  frog,  the 
rnotor  nerves  lose  their  functional  power  partly  through  exhaustion  and 
j^urtly  through  a  direct  action  of  the  poison  upon  them.     That  which 
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Fraser  haa  discovered  for  atixjpine^  Vulpiaii  (loc.  cit.^  p.  128)  has  found 
for  strycbnine :  namely^  that  ai\er  a  time, — sa}'  froui  some  houm  to  tw<( 
days, — if  the  dose  has  been  of  the  right  size,  the  etrychnic  paralysii 
passes  off,  the  motor  nerves  are  found  to  have  regained  their  powe 
and  the  conAmlsions  reapi>ear,  to  continue  hours  or  days. 

Circulation. — Strychnine  has  a  very  decided  influence  upon  th^ 
cir€ulation.  Drs.  Rich  tor  {Zdtschrift  f,  ration,  Med,,  1863,  xviii.),  Mayor^ 
{Med.  Jahrk  d.  k.  L  Geselhchaft  der  Aerzte  zu  Wien,  1872,  p,  112),  Schlo- 
singer  {Ihid.^  1874),  imd  Klapp  {Journ,  Ment  Dis.y  Oct.  1878)  have  all 
found  that  a  decided  nse  of  arterial  pressure  comes  on  before  or  about 
the  time  of  the  first  convulsion.  The  rise  is  not  due  to  the  convulsion 
or  to  the  interruption  of  the  circulation,  as  it  oecura  in  curarized  ani- 
mals in  which  urtiticiai  respimlion  is  maintained.*  Both  Richtcr  and 
Mayor  affirm  that  the  small  arteries  cuu  be  seen  to  contract  under  the 
influence  of  the  .strychnine,  and  conclude  that  the  rise  of  the  pressure 
is  due  to  va8o-uiotor  spusm.  Mayer  al^o  noted  that  after  paralysis  of 
the  dominant  vaso-motor  centres  by  section  of  the  cord,  strychnine 
produced  no  rise  of  the  arterial  pressure,  or  if  any  was  caused  it  wm 
very  slight.  A  difl'crcnt  experimental  resiilt  has,  however,  been  reached, 
by  Schlesinger  {Joe.  eit.).  This  investigator  found  that  the  rise  aAefJ 
the  division  of  the  cord  both  absolutely  and  relatively  exceeds  that  pro 
dueed  in  the  noi*mal  animaL  It  is  worthy  of  note  that  in  three  of  the^ 
iiity  experiments  made  by  Bchlcsinger  upon  rabbits  the  etiy^chnine 
failed  to  elevate  the  pressure  after  section  upon  the  cord.  Schlesinge|^| 
explains  the  apparently  opposite  results  reached  by  himself  and  by^^ 
Mayer  by  the  fact  that  the  latter  investigator  employed  dogs,  and  fur- 
ther states  that  in  six  experiments  made  by  himsell'  on  dogs  he  four 
times  obtained  results  similar  to  those  of  Mayer.  Klapp  experimented 
upon  the  cat,  dividing  not  only  the  spinal  cord,  but  also  all  the  cardiac 
nerves  of  the  neck.  Undor  these  circumstances  no  rise  of  pressu 
followed  the  injection  of  the  strychnine.  I  have  no  doubt  that  the  e: 
planation  given  by  Klapp  of  the  peculiar  results  obtained  by  Schlesi 
ger,  namely,  that  it  was  because  he  failed  to  make  a  perfect  sectioal] 
of  the  cord,  is  correct.  Schlesi ngor  also  found  that  in  the  stiy^chniEed" 
animal  stimulation  of  a  sensitive  nerve  produced  rise  of  pressure  by 
vaso-motor  spasm  even  after  section  of  the  spinal  cord.  The  explan 
tion  that  he  offers  of  this  18  that  in  the  normal  unimal  the  periphei 
impulse  can  only  reach  the  vaso-motor  nerves  by  first  going  to  th( 
dominant  centres  in  the  medulla,  but  that  stryehnine  so  alters  the  fun 
tional  conditions  of  the  spinal  cord  as  to  ulluw  the  peripheral  mipul 


•  In  the  oxperiDienU  yf  J.  Deuys  (Arekir  /.  Exptr.  Patk»  Pharm,,  Dd.  xx.  8.  .*t06)  th« 
riio  of  Ihe  blDod-proAsare  waa  found  tu  be  muuh  more  jjrouuuuced  niter  amnW  d<Jie«  of  etrych'^ 
nine  In  otirarited  antmftis  tbitn  In  tbe  norm&l  animftU     In  tho  Df»riiiA]  ftDimid  nfler  ipo^q 
there  wu  m  rery  pronouncciJ   fan  in  the  irtenal  pressure.     It  ii  probable,  tborofore,  thik 
during  convtilsioD  tbe  Tmso-raotor  centre  abar(^^  io  the  grneml  nervous  disebargv,  iind  thu 
tbe  cirt'uUtioQ  parULkea  in  the  relaxAtiun  und  exbtta^tion  which  follow  «  iet&nio  fit* 
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to  bring  a  response  by  acting  upon  tbe  local  vaso-motor  centres  in 
tbo  cord, — that  is,  by  causing  a  general  vaso-motor  spasm.  The  cor- 
rect interpretation  of  this  alleged  di8C0%^ery  of  Schlefiinajer  is  probably 
that  he  obtained  a  rise  of  pressure  because  he  bad  failed  entirtdj  to 
sever  the  spinal  cord.  It  must,  however,  bo  aokuowlodged  that  al- 
l^t^lgh  in  the  majority  of  Klapp's  experiments  no  rise  of  pressure 
OCCniTOfl  in  the  stryehnized  animal  after  section  of  the  spinal  cord 
upon  galvanization  to  a  sensitive  nerve,  in  a  few  instances  such  rise 
did  happen,  probably  because  a  few  fibres  of  the  spinal  cord  were  left 
uncut. 

It  has  been  shown  by  the  experiments  of  Klapp  that  the  primary 
stimulation  of  the  vaso-motor  centres  by  strychnine  is  followed  by  fall 
of  arterial  pressure  and  vaso-motor  palsy ;  also  that  very  large  doses 
produce  an  immediate  depression  of  the  vaso-Tootor  centres  and  fall  of 
arterial  pressure, 

There  is  some  apparent  conflict  of  testimony  in  regard  to  the  in- 
fluence of  strychnine  upon    the   inbibitoiy  cardiac   nervous   system. 
Dr.  Carl  Heine  man  n,  who  has  investigated  at  some  length  (Virchow's 
ArchiVj  Bd.  xxxiii.  p.  304)  tbe  influence  of  the  drug  upon  the  heart  of 
the  firog,  finds  that  large  doses  cause  diminished  frequency  of  the  car- 
diac movements,  with  diastolic  pauses,*  According  to  his  experiments^ 
the^e  phenomena  are  not  due  to  stimulation  of  the  inhibitory  nerves^ 
since  they  occur  after  section  of  the  vagi  (p,  403),  nor  are  the  peripheral 
vagi  paralyssed,  since  galvanizatioo  of  one  of  these  nerv^es  causes  imme- 
diate diastolic  cardiac  arrest  (p.  406).    Mayer  ( he,  cit,)  has  also  found  that 
the  peripheral  vagus  is  not  pamlyzed,  since  he  could  suspend  the  action 
of  the  heart  in  the  poisoned  animal  by  galvanization  of  the  par  vagum. 
Klapp  has  also  reached  results  confirmatory  of  those  of  Heinemann. 
On  the  other  hand,  Martin-Magron  and  Buisson  aflirm  \loc.  cit.^  p.  352) 
that  in  all  of  very  many  experiments,  after  a  greater  or  less  length  of 
time,  the  pneumogastrics  lost  their  power  of  transmitting  an  impulse. 
The  reconciliation  of  these  results  is  very  difHcult :   possibly  Martin- 
JCagron  and  Buisson  employed  a  strychnine  containing  very  largely 
of  brucine;  possibly  enormous  dosea  of  strychnin©  do  afl'ect  the  periph- 
eral vagi,  but  not  until  very  late  in  the  poisoning,  although,  when  small 
doses  are  employed,  even  death  may  occur  without  very  decided  paruU 
fBis  of  these  nerves.     That  the  diflerent  results  are  not  due  to  the 
(IJU5  of  different  animals  is  evident,  since,  although  Mayer  used  hounds, 
both  Heinemann  and  Klapp  empioye<i  the  same  animals  a*  did  Martin- 
Jkl^i^ron  and  Buisson, — vix,,  frogs.     Br.  I.  Steiner  has  found  the  action 
o^    sfryelinine  much  more  marked  when  it  is  placed  upon  the  posteri<»r 


*  For  tbe  pviper  of  Bronton  And  Cash  ihowing  that  ftryohnine  ioor^&scti  the  "  refmotorj 
5i  mod**  of  the  isolated  frog's  heart,  teu  Proc.  Roif.  S'te.^  18*^3.      A   coniuleraiioo    of  tliii 
^vxiolr  would  require  an  elubomte  cJisnriBflion  r>f  the  loinui©  points  of  cardiac   phywioloffy, 
S<m«^  M  it  wtmid  throw  at  prwcnt  no  light  upon  the  pmtttcal  use  of  the  drugi  Is  not  entered 
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than  when  it  is  placed  upon  the  anterior  face  of  the  frog's  heart,  ali 
that  the  strjchnine  acted  nmch  more  promptly  and  severely  upon  t 
eeparated  ftinus  venosiis  than  upon  the  ventriclea  or  the  auncles,  and^ 
hence  concludes  that  the  rttryehnine  acts  especially  upon  the  jc^anglia 
of  the  sinus.     His  experiments  and  conclusions  have  been  confirmed 
by  Klupp,  and  are  probably  connect. 

Upon  the  blood  strychnint*  ba.s  probably  some  action.  Harley  f  >u; 
that  blood  shaken  for  twenty-four  hours  with  air  cootained  11.33  pari 
of  oxygen  and  5.96  parts  of  carbonic  acid  ;  while  blood  treated  in 
precisely  similar  manner,  except  in  the  addition  of  strychnine,  yields 
17-80  parts  of  oxygen  and  2.73  parts  of  carbonic  acid.  He  eanclud 
from  this  that  strychnine  arrestn  oxidation  in  the  body;  but  the  deduct 
tion  ecem^  to  ine  out  of  all  prnpurtion  to  the  fact. 

Bye, — The  effect  of  strychnine   upon   the   normal   eye   has    been 
recently  studied  hy  V.  Hippel  (  WtrkufKj  des  Strychnms  auf  die  norm^ 
vnd  kranke  Augen^  Berlin^  1873)  and  Cohn  {Wiener  Mediz.  Wochenschn 
^m.  42,  47,  1873),  with  rather  diifereot  results.     They  both^  howev< 
found  the  sharpness  of  vision  increased.* 

Eliminatwti. — Strychnine  is  eliminated  with  the  urine,  according  to 
the  experiments  of  Peter  von  Kuutenfeld,  unchanged  and  very  slowljjH 
{Inaug.  Dissert.,  Dorpat,  1884),     P,  C.  Plugge  has  found,  however,  thai^l 
at  least  a  portion  of  the  strychnine  is  oxidized  and  converted  into  a 
new  substance,  which  he  calls  strycknic  acid.     (For  details,  see  Ara 
dtr  Pharmaeie,  1883,  p.  652.) 

TflEiiAPEUTics. — As  a  vegetable  bitter,  strychniue  is  a  stomachii 
stimulating  to  a  greater  or  less  degree  the  digestion,  besides  acti 
more  universally  on  nerve-power.  It  is  more  than  a  mere  stomachiol 
clinical  experience  has  shown  that  it  is  a  most  useful  tonic  when  there 
is  general  relaxation  and  loss  of  nerve-power,  A  portion  of  its  value 
arises,  it  may  be,  from  its  action  upon  the  spinal  motor  nerve-centres ; 
but  in  all  likelihood  it  influences  other  portions  of  the  cord,  affecting 
the  vaso-motor  centres,  and  most  j)r(^bably  also  the  trophic  centres.  Be 
these  things  as  they  may,  clinical  experience  has  abundantly  demon- 
strated the  value  of  the  drug  as  a  tonic  in  general  functional  atony  and 
reltuyftion. 

The  great  influence  of  strychnine  upon  the  function  of  voluntary 
motion  early  led  to  its  use  in  cases  of  paralysis^  often  with  the  result  of 
doing  harm  rather  than  good*  Its  peculiar  physiological  action  being 
known,  it  becomes  very  evident  that  it  can  be  useful  only  when  the 
pamlysis  is  dependent  upon,  or  at  least  accompanied  by,  a  depressed 
state  of  the  spinal  or  other  motor  centres.  Whenever  there  is  inftamwu-^ 
tion  or  irritation  of  these  latter ^  strychnine  may  do  great  injury  by  in- 
creasing such  irritation,  and  must  never  be  employed.     Like  galvanism, 


•  For  Ih6  dotiLiU  of  their  studtM  the  reader  ii  ref«rrod  to  tho  originM  pft|»«r,  or  to  ib« 
ftbatrut  in  the  Boston  Mtd.  and  Surg,  Journ.,  p.  47^1,  ldT4. 
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in  hemiplegia  it  can  do  only  a  very  limited  amount  of  good,  and  should 
not  be  exhibited  until  irritatiou  from  the  clot  has  ceased.  It  is  probably 
useful  in  all  formw  of  lead  paralysis^  but  when  the  symptoms  rosonible 
those  of  poliomyelitis^ — i.Cj  a  multiple  paralysia  with  rapid  wanting 
of  the  affected  muscles  and  alterations  of  the  electro-contractility — 1 
have  found  strychnine  pushed  to  the  verge  of  poisoning  extraordinarily 
efficacious. 

Since  attention  was  so  signally  called  to  the  value  of  strychnine  in 
tmanrofic  afTections  by  Nagel,  of  Tijbingen,  in  1871,  numerous  observers 
bave  published  extended  series  of  cases  in  which  it  has  been  used  with 
strange !y-varying  results.     They  have   for   the  most  piirt,  however, 
served  to  verify  the  favorable  results  obtained  by  Nagel  {^Dk  Bekand- 
lung  der  Amaurosen  und  AmUyopeen  mit  Strychnin^  Tul>ingen,  1871).    His 
sanguine  expectations  regarding  its  use  in  nerve-atrophy  have  met  with 
disappointment  in  the  hands  of  other  ob8ervei*«.    It  is  now  conceded  that 
in  atrophy  of  the  essential  nerve-structure  little  is  to  be  expected  from 
|j«trychnJne  or  any  other  means.     It  is  most  useful  in  cases  which  have 
""^  >tyet  reached  the  stage  of  atrophy,  but  present  slight  if  any  ophthal- 
apic  changes.     The  chalky  or  greenish- white  and  cupped  nerve- 
entrance  is  not  always,  however,  sufficient  cause  for  pronouncing  the 
ease  hopeless,  for  these  appearances  are  not  always  safe  indications  of 
the  amount  of  injuiy  done  to  the  axis-cylinders.     Its  value  in  amaurosis 
fVom  abuse  of  alcohol  and  of  tobacco  is  undisputed.    Also  in  amblyopia 
from  disuse,— e,|/.,  in  strabismus  and  paresis, — after  the  parallelism  of 
the  visual  axes  has  been  I'estored,  under  its  use  normal  sharpness  of 
^sion  is  much  more  rapidly  attained.     In  cases  where  the  ophthalmo- 
scope reveals  hut  shgbt  change  in  the  retina  and  nerve, — e,g.^  slight 
etriation  of  retina  around  the  disk,  the  margin  of  which  is  somewhat 
obscured,   or   in   disturbances  of  the   anastomotic   cireulatian  at  the 
nerve-entrance,  with  or  without  diminished  shai-pness  of  central  vision 
and  con  traction  of  the  field, — strychnine  is  of  marked  benefit.     The  dis- 
tressing headache  and  giddiness  associated  with  these  nerve -troubles 
^which  thus  manifest  themselves  in  the  eye  are  frequently  relieved  by 
the  use  of  strychnine,  even  though  the  nerve  is  quite  atrophied  and  the 
«ye  blind.     There  is  much  difference  of  opinion  as  to  the  method  of  its 
administration,  but  better  results  in  the  hands  of  most  observers  follow 
its  hypodermic  use.     The  temple  would  seem  to  be  a  better  locality 
than  the  ami,  as  improvement  in  the  corresponding  eye  has  been  fre- 
quently observed,  while  its  fellow  remained  as  before*     It  should  be 
given  in  gradually-increasing  doses,  being  governed  by  the  tolerance 
of  the  action  of  the  drug.     Commencing  with  one-thirtieth  of  a  gniin^ 
it  can  usually  in  a  few  weeks  b^  carried  up  to  one-tenth  or  even  one- 
filth  of  a  grain  once  or  twice  daily,  these  doses  causing  only  a  twitch- 
ing in  the  calves  of  the  legs,  or  a  slight  sense  of  constriction  about  the 
throat,  coming  on  in  from  ten  to  fifteen  minutes  after  their  adminis- 
tration, and  subsiding  in  the  course  of  an  hour  or  two.     It  is  necessary 
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to  maintain  the  physiological  iinpreseion  of  the  drug  to  influre  the  beat 
results.'*' 

Dr.  J.  coiner  Fothergill  not  long  since  called  attentioD  to  the  value 
of  atrychnme  as  a  reeipiratory  stimulant  m  dyspn<Ea  dependent  upon 
pulriiomc  aflTections,  such  as  chrouic  bronchitis,  emphgscma^  and  phthisis. 
In  bug-standing  bronchitiSy  or  '*  winter-cough,''  with  a  dilated  right  heart, 
the  combi nation  of  strychnine  and  digitalis  in  his  hands  has  acted  es- 
ceedingiy  well.  In  other  cases  he  is  accustomed  to  add  the  strychnine 
to  ordinary  stimulant  cough  mixtures.  This  practice  of  Dr.  Fothergill 
has  fuund  many  imitators,  and  the  value  of  strychnine  as  a  respiratory 
stimulant  is  well  tistablishod. 

In  dyspepsia  or  constipation  or  diarrh<Ba^  connected  with  atony  of 
the  visceral  muscular  coat^  strychnine  is  a  verj'^  valuable  remedy.  In 
various  local  paralyses,  such  as  prolapse  of  the  rectum,  atonic  retention  of 
urine,  atonic  incontinence,  and  loss  of  voluntary  motion  in  certain  group* 
of  muscles  from  temporary  injury  to  the  supplying  nerve  or  even  fVom 
so  deep-seated  a  disease  as  infantile  paralysis,  it  is  useful.  There  is 
reason  to  believe  that  it  sometimes  does  good  in  these  eases  by  influ- 
encing the  nutrition  of  the  aflfected  muscle  or  the  peripheral  nerves;  h 
and  it  should  bo  injected  into  the  aflfected  part.  ^ 

Strychnine  is  also  a  serviceable  remedy  as  a  stimulant  in  cases  of 
mental  and  physicut  depression  due  to  prolonged  excitement  and  over-^ 
work.     Dr.  J.  11.  Musser  (Therap.  Gaz.^  ii.  10)  asserts  that  during  tha^ 
strain  of  student-life  before  examination  it  is  especially  valuable  in 
preventing  the  development  of  asthenopia. 

ToxicoLoQY.^ — Sufficient  has  already  been  said  in  regard  to  the  gen- 
eral symptoms  of  strychnine-poisoning.     It  only  remains  to  discuss  the 
diagnosis^l  This  is  especially  important,  because  strychnine  is  frequently 
used  criminally,  and  because  not  rarely  it  is  impossible  for  the  chemist  B 
to  detect  it  after  death.     The  only  disease  with  which  poisoning  by  it 
may  be  readily  confounded  is  tetanus,  in  its  various  forms  of  idiopathic, 
rheumatic,  traumatiCj  infantile,  and  hysterical.     It  has  been  asserted 
that  in  fatal  cases  the  duration  of  the  attack  will  always  distinguish  h 
between   natural   tetanus  and  that  produced  by  poison.       Dr,  Louis  ^ 
Starr,  however  ( Fhila,  Med.  Times^  iii.  311),  reports  a  case  of  traumatic 
tetanus  fatal  in  less  than  twelve  hours  after  the  first  appearance  of  mus- 
cular twitch ings,  and  within  one  hour  and  a  half  after  the  first  convul- 
sion J  and  according  to  Jaccoud,  death  has  occurred  fifteen  minutes  after ^| 
the  reception  of  the  injury  {Patholotjie  Interne,  h  441).  ^ 

The  following  table  shows,  I  think,  in  as  clear  and  brief  a  manner 
as  possible  the   differences  b^'t\Vi.'eti   tmumatic  or  idiopathic  tetanus 


*  This  paragntpb  wjm  written  bj  Dr.  S.  D,  Ilialfey,  iitid  is  expressive  of  tbo  reiult*  At  Ui« 
Uaivenity  Hospital,  wbcro  h«  ie  obief  assaistatjt  of  the  0|>btbalmolo^cal  CUnio. 

t  A  lewioti  found  in  one  oaee  by  Morii  Rouen  thai  may  poftaibly  be  cbiiracteriBtio.  It  ia 
numerous  smuU  crofli-rents  in  ibebeart-muicle,  acooinpanied  by  email  ei:tmva»A4;ions  (Nert^tn^ 
kraiikheitcn^  1870,  p.  'A'64), 
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■    (Nov  1),  hystorical  totanna  (No.  2),*  and  stryehnie  poisoning  (No,  3), 

I     The  references  in  column  No.  3  are  to  authorities  who  affirm  that  the 

symptoms  there  given  are  peculiar  to  poisoning 

^^^^^ 

No.  2. 

Ho.  a. 

^^^^^fe 

BaflQB  with  axhilaimtloa  and 

P 

WMkUfM. 

belng^  oaually  rnnch  iharp^n^-il.t 
DiniSttN  of  rUloD  oiay  In  mniw 
csaaaa  b«  mantftiated    later,  «i<t«r 
cbe  davatopaieDt  of  other  fymp- 
loma;  but  even  ibea  it  !■  rare. 

I         MiMcslRr    ^ympimiit    luroiaij 

MitwuUr  ■7mpCo4»t  ooinm«i»CMl 

Mttitular     ijitiptumi    durolop 

■       «mineac*  wicti   p«in   and    itirf- 

wfth  rlgiauy  of  tho  i^cck,  whtoh 

Tory  rapiUly,  coinin«>rtciDf  tn  th« 

■       itM  <*(    the   tiack   of   tlie   neck. 

frrndfinliy  "crept  over  the  body/' 

axlremltii'Rf   or    the   coiivhIbIuHj 

H       vHn«tin««i  witb  tUgbt  Ditucular 

sfTvcliaif  the  e*tfemiti«i  iMt 

when  llie  dose  it  larip*,  ici»e»  iba 

■       tvltrhtiigii ;  tsm*  OS  sndimlly. 

whole  body  Bttnu1tan<H>iicly.| 

f          Jaw  0110  of  Clw  Mftiett  p«rt« 

Jaw  rlKt<ll7  ••«  t»«for«  a  cuotiiK 

Jaw  the  laat  part  of  tbe  Innly 

•ffwimlj  rtffidiy  »Dd  per^iiteiitlj 

Mlon,   and   Femaltttd  ao  batwaao 

to  ba  »ff«ct«}d :  Ita  luiiarlea  rolax 

«t 

Uio  parti  It  jrimA, 

flnt«  atid^  wen   wti^n  during  a 
■e¥(<r«  cofiTuliion.  it  is  te-L,  it  dn»|»a 
aa  10011  ai  the  Utter  C04iaua.| 

Pem«t«Dt  opiMlMiluiMia,  and  io- 

lliucQiar  r«biJtatii>n   (rarely  a 

nry  g»tirnUj  wUh  k  girAtor  or 

Utn*o  rlfktlty  betwaen  Um  oqii' 

alight  rigidity)  betnuMtn  the  <?oo- 

vtilatoQa;  and  aflar  llta  eonvut* 

TiilaioD*.  tbe   pftti*nt   boiDtc   n:- 

UkilowN,  emprwstbutoiHJg,  pl«ar- 

ftioQt  bad  c«a«0d  Ui«  opittliolauoa 

hanittMl   and  awaatlng.       If   tv- 

«Ad    intetiae    rt^l^   laat«d    for 

eoVKry    ocscur,    the    conruUiutia 

lioiara. 

gndually  cuaa,  leaving  memly 
mnacaliu-  aonneaa,  aud  aoinetltnea 
atlfTDeai  like  that  felt  after  vlMlont 
CKerclae.  | 

Ootiaciot)in«ai  loitaa  tha  aacond 

CoiMclooaiieia  always  prvaartod                  ^^M 

ti«M»r  d»ftt]i,  M  ia  Mtrycbnlo   pol- 

couvulainn  oaua  on,  and  loft  wftb 

during  couvuUioiu,  except  when                   ^^^| 

•oOlD^ 

*vory  ofher  coTiTulriou*  the  dia- 

the  lfttt«r  b«>conie  eu  int«fiae  that                  ^^M 

turbuDce  of  con«cioa«Dc«»  and  mo- 

death  la  tiftminent  from  aoffutm-                     ^^H 

patient  beoomea  loaeneible  from 
aaphyala;!  which  coiii««  on  dur, 
Ing  the  laltrr  part  of  a  cunruleiun, 
and  ia  nimnct  a  certain  precuraor 
oif  death. 

I>mhred  to  be  fhnnacL 

Tha  elii^hteet  "breath  of  alr^ 

tf!«a^^S>#  oanvulsdiiiA,  m  in  lirychtilc 

produces  a  oouvulnion.** 

^ifl«7  cumpUtn  Mitorl j  of  fwiu. 

CJryla(r-ip«'ll»*    in    which    lie 

Patiout  may  acroam  with  pain^ 

"anbbcd  tJolentlj."  and  "cried 

Ilka  a  child,"  altematod  with  tba 

■iona,  but  '^cryldg-apella"  would 

convulRlont. 

appear  to  be  trapoailble. 

*  Column  No.  2  it  from  ad  MtDAl  cue*     S«e  trial  of  M re 

.  Wharton,  New  York  Medical 

jr^«?-=»fii,  1873, 

^^^m 

t  Tftylof,  0*  PoiBom,  p,  583,     Wormley,  Miaro-Ch^mi^iry 

of  Foi^on;  p.  53«.                             ^^^H 

X  flTonnley,  p.  5.^6,     Stlll^ 

f,  ThernpeHtfc»,  vol.  ii.  p.  14B. 

^^^H 

)  Taylor,  On  Poifcint,  pp. 

134,  6^2.     Wormfey,  pp.  58fl, 

HO,  541.     Tardiea,  Sur  V  Em^                  ^H 

f^»mim<>nMmcnt,  p.  Wi* 

1 

H  Taylor,  Oil  P&inmtp  pp. 

!»i,  13«,  ft82,     Wormky,  pp.  ^36.  640,  641.     Tardien,  pp.  924,                          \ 

^^^,  93i>.     IJusemann,  0»rj{/6 

mh  der  Toirtco^oyiV,  p.  16^. 

f  Wiirmloy  (1st  &!.),  p,  636.    Taylor,  Afedicnl  Jnritprudtnt^t,  pp.  33U  332.   Wharton  and                          { 

^%WM^  Jiitdiral  JuruprMdeuctj 

panigraph  767.     Tardiea,  p.  023.     SlUl*,  Thtruptuti^t,  p.  liS.                   ^B 

••Still*,  Th*vnpfHii*^9.f. 

148. 

^^J 
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No.  2. 


ir«.s. 


til*  oonrultticia. 


E3r«»> 


I<»P0B.* 


Th<* 


in  leg  mtut  h&ve         Lngi  itifflj  extended,  »itb  ftdl 


l)pen    r*&''tiAl*   M    the   r««t  werv     e felled, f  w  the  iiivAnu  ^flact  ftU 

crugB«cl  and  tuM  Jo  verted,  ^bioh     the  tuusclee  of  the  leg. 

ficrald  taut  hApp«Q  if  all  the  otiu- 

clat  were   lovolf-ed,   Iwcauee   the 

mnaclei  of  everelon,  being  t«I7 

much  the  etrungur,  would  of  aft* 

oeeiity  otecxx^ne  tbf  ftUtAgooictlc 

miiicl««,  ttOid  the  r^C  be  everted. 

Death  from  fltrychniue  in  man  and  other  mammals  mostly  occutb  in 
a  oonvulsion,  and  under  these  circumstaDCos  is  undoubtedly  due  to  as- 
phyxia, caused  by  the  unyielding  spaBmodically-contracted  muscles.  In 
frogs,  death  must  occur  from  other  causes,  since  a  frog,  as  shown  by 
Claude  Bernard,  will  Hvo  for  days  after  removal  of  its  lungs,  probabl| 
by  breathing  through  its  ^kin.  The  caui^es  of  death  in  the  frog  are  no 
hard  to  find  when  the  physiiological  action  of  the  drug  is  known.  The 
lymph  and  true  heartn  (Kolliker,  loe.  cit, ;  Harley,  Lancet,  July,  1856)^ 
are  very  much  affected,  but  the  chief  factor  ie  no  doubt  paralysis  of  tht^^ 
motor  ner%*e8.  In  man,  death  i^ometimes  occurs  not  in  a  paroxysm,  but 
during  relaxation,  and  pmbably  then  is  the  result  not  only  of  the  ex* 
hauf^tion  following  effort,  but  alw  of  the  direct  action  of  the  poison  on 
the  nerves. 

The  minimum  fatal  dose  of  strychnine  is  probably  something  under 
half  a  grain  j  the  latter  quantity  has  several  times  produced  deaths 
once  in  a  man  in  twenty  minutes  (Giiy*s  Hasp.  Rep.,  1865,  vol.  ri,  p. 
208)  J  one-third  of  a  grain  given  at  intervals  in  fractional  doses  has 
produced  such  alarming  symptoms  as  to  indicate  that  in  a  single  dose 
it  might  readily  destroy  life;  one  one-hundredth  of  a  grain  is  said  to 
have  killed  a  child  thi*ee  and  a  half  months  old  (Pharm*  Joum.  and 
Trans.y  viii,  1010) ;  but  ten  grains  (Tschopke,  Deutache  Klinik^  186 1), 
twenty  grains  (A.  E.  Connor,  Ohio  Med.  Jtecorder^  1879^  12)^  also  twenty- 
two  grains  i  Dr,  Geo»  Gray,  Brit,  Med.  Journ.,  1880,  i.  477)  taken  on  a 
f\ill  stomach  and  retained  two  hours,  have  failed  to  cause  deaths  in  each 
case  probably  on  account  of  slow  absorption. 

In  treating  poisoning  by  strychnine,  a  chemical  antidote  should  be 
at  once  administered,  such  as  tannic  acid,  or  iodine  or  one  of  its  soluble 
salts.  As,  however,  the  compounds  formed  in  the  stomach  by  these 
substances  are  not  permanent,  a  quick  emetic  must  follow  their  admin- 
istration. For  the  treatment  of  the  symptoms,  various  substances  have 
been  recommended.  Aconite,  Calabar  bean,!  tobacco,  or  their  alkaloids, 
would  appear  to  bo  indicated  as  physiologically  antidotaL    The  evidence 


•  Stilie,  7*herap€HHc»,  p.  14S,     Wormley,  p,  536.     Turdieu,  p.  921. 

t  Tudietiy  p.  924;  alio  other  ftuthoritiea,  whiob  I  have  neglMied  to  note,  and  at  pn 
writing  hare  not  at  hand.  ^ 

X  For  two  owiei  of  rooovorj  very  douhifullj  HttribuUible  tu  Calabar  bean,  aee  Ohio  Iftil^ 
Meeord*rf  Ir.  154. 
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fcroaght  forvf  ard  by  Hn  ITaaghton  and  others  is  not  tsiifficicnt  to  establish 
tiearlv  the  e^jieeial  value  of  lobaeeu,  and  m  the  experiments  of  M, 
Amagat  (Journ.  de  Tkerap.,  1875)  nicotine  seomed  to  have  no  power  in 
preventing  the  death  of  rabbits  which  had  received  a  fatal  dose  of 
stiyehriia.  Further,  it  is  obvious  that  the  use  of  aconite,  or  of  tobiicco, 
in  iarije  doses,  is  accompanied  with  grave  dangerj  on  account  of  their 
influence  upon  the  heart,  atid  we  have  in  bromide  of  potassium  a 
»ub?<iiance  devoid  of  any  t^uch  olyection,  and  apparently  as  complete  a 
] physiological  antidote  to  strychnine  as  are  any  of  the  suK^stunces  above 
aainefl.  The  chief  questioix  is  us  to  whether  the  bromidt*  has  euffieicnt 
power  and  switYness  of  action.  In  Dr,  C.  Ij.  Bard's  oam*  (Fhila. 
Med.  Time.%  i,),  recovery  after  the  ingestion  of  three  gi*aiii8  of  the 
alkaloid,  without  vomiting,  occurred  under  the  exhibition  of  a  half- 
oanoe  dose  of  the  potassium  salt  and  "its  continued  use  in  smaller  do«ca 
for  an  hour  or  so/*  The  symptoms  were  as  intense  as  wa?*  consistent 
with  life^  but  genend  relaxation  was  produced  in  thirty  minutes  after 
tbo  administnition  of  the  couuter-pmson. 

Chloral  was  stated  by  Liebreicb,   its  therapeutic  discoverer,  to  be 
-antagonistic  to  strychnine,  and  it  undoubtedly  is  so  in  a  measure ;  but 
Jtf.  Orr  (Gazette  Medicah,  July  6,  1872)  stated  to  the  French  Academy 
that  he  had  experimentally  proved  that  the  dose  of  chloral  which  Lieb 
xieich  had  relied  on  as  being  mortal  to  rabbits  was  very  oft«n  not  so, 
that  the  flame  ^vas  true  of  strychnine,  and  that  conHcqiiently  the  inves- 
tigation of  Liebreich  wa«  not  to  be  relied  on  as  proving  the  respective 
antidotal  powers  of  the  drugs;  and,  ftirther,  that  experiments   had 
ahown  him  that  if  a  certainly-futal  dose  of  chloral  were  given  to  a 
rabbit,  the  hypodermic  injection  of  strychnine  did  not  affect  the  result, 
hut  that  his  own  researches  had  not  gone  far  enough  to  establish  the 
«xaet  relations  of  the  drugs.      Professor  Bennett  (Brit,  Med,  Journ.^ 
T'ol.  iL,  1874)  has  made  an  elaborate  study,  which  agrees  with  the  ex* 
perimentsof  Orr  in  showing  the  non-efficiency  of  strychnine  in  chloral- 
p^>isoning,  hut  also  proves  that  chloral  is  of  great  value  in  poisoning 
by  the  alkaloid.     Out  of  twenty-one  rabbit.^  which  had  received  much 
more  than  the  minimum  fatal  dose  of  strychnine  (gr.  y^  to  the  pound), 
fifteen  were  saved  by  the  use  of  chloral,  and  a  tew  days  later  were 
killed  in  from  ten  to  twenty  minutes  by  a  repetition  of  the  original 
doses  of  strychnine.     Dr.  Bennett  found  that  the  chloral  administered 
fitter  the  supervention  of  convulsions  had  less  effect  in  saving  life  in 
direct  proportion  to  the  length  of  time  between  its  adniinistratiou  and 
that  of  the  poison.     Professor  ITusemann  (Arch.  /.  Exper.  Path,  und 
Therap,,  x.)  found  It  possible  to  pi-event  death  by  chloral  in  rabbits 
which  had  received  five  or  even  six  timee  the  minimum  fatal  dose  of 
the  alkaloid.     In  various  oases  recovery  from  the  effects  of  large  doses 


*  Fur  otber  suoeeuful  eu«a,  m«  j^«it  H^meditt,  vol.  ii.  p»  255 ;  &tfO»  Chicago  Medical 
St^mim^r,  1S79»  nXtXz,  280. 
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of  strychniTie  (four  grains,  Edinb,  Med.  Journ.^  April,  1875 ;  six  graini^ 
ArcL  Gen.  de  Med..  1883,  i.  74,  where  also  numerouB  cascB  may  be  found) 
has  been  broujs^ht  about  by  the  use  of  chloral,  which  must  be  at  present 
considered  a  standard  remedy  in  stryehnint^'polBoning,  Alcohol  baa 
been  strongly  reconimended  by  some  authorities  (Amagat,  Staechini) 
as  antidotal ;  and  when  the  great  museuUir  relaxation  of  dran kennels 
18  i^emombered^  it  seems  very  probable  that  the  commendation  has  some 
basis.  Professor  Husemann  (loc,  ctt.)  has,  however,  shovvn  that  alcohol 
can  scarcely  be  looked  upon  as  a  real  antagonist  to  the  alkaloid. 

Tht*  best  treatment  of  strychnine-poisoning  is  apparently  to  be  found 
in  the  conjoint  use  of  chloral  and  the  bromide  of  potassium,  with,  when 
convulsions  are  very  threatening,  inhalations  of  nitrite  of  amy],  ethor» 
or  even  chloroform.  Half  an  ounce  of  the  bromide  with  half  a  drachm 
to  a  drachm  of  chloral  may  be  given  at  once  in  a  severe  case;  and 
every  twenty  minutes  afterwards,  if  necessary,  two  drachmfi  of  the 
first  and  fifteen  grains  of  the  second  remedy. 

In  some  cases  artificial  respiration  might  possibly  be  of  service.    It 
is  evident  that  the  convulsed  muscles  will  often  resist  such  efforts  as 
are  usually  made  to  force  air  into  the  lungs  of  man  as  successfully  a» 
they  do  the  unassisted  struggles  of  nature ;  and  Harley  states  that  he 
has  found  artificial  respiration  of  no  use  whatever  in  animals.     On 
the  other  hand,  Leobo  {Arch.  Anat  u.  PhysioL,  1867),  in  an  apparently  ^B 
very  careful  series  of  exi)eriment8,  found  that  artificial  respiration  ha*  ^1 
great  influence  in  saving  or  prolonging  life^  according  to  the  amount  of 
the  poison  ingested.      In  his  experiments,  the  dose  which  ordinarily 
produced  convulsions  did  not  do  this  so  long  as  artificial  respiration  j 
was  kept  up  ;  and  the  *'  lethal  dose"  did  not  kill  if  artificial  respiration  | 
was  maintained  for  four  hours,  although  opisthotonos  was  induced  in 
some  cases.     Jochclsohn  only  succeeded  in  prolonging  life  (EossbacJii^ 
Untersnchungen^  i.  92).  but  Bosenthalj  according  to  Husemann^  obtained 
similar  results  to  Leu  be,  and  M.  Schitf  {Schmidt's  Jahrbucher,  Bd.  cxH.  ^h 
p.  43)  has,  in  a  series  of  experimentj^,  eorrobomted  in  the  main  facts^B 
the  results  of   the  German  investigaloi'S,  although   disagreeing  with 
them  in  minor  particulars.     He  found  that  animals  in  which  forcible 
artificial  respiration  was  maintained  survived  doses  much  larger  than 
those  ordinarily  fatal.      The  artificial  respimtion  was  performed   by 
inserting  a  canula  into  the  trachea  and   filling  the  lung**  by  force. 
Klapp  also  found  artificial  respiration  of  service.     N'one  of  the  ordi- 
nary methods  of  artificial  respiration  in  man  are,  however,  sufficiently 
p^iwerful  to  be  of  any  value.  ^j 

AnMiNiSTaATiON. — As  a  tonic,  strychnine  may  bo  given  in  pill;  bnt^^| 
when  it  is  desired  to  push  it  until  its  physiological  effects  are  manifested^  ^^ 
as  in  some  cases  of  puralysiSy  it  should  be  always  administered  as  the 
sulphate  in  solution,  because  death  has  occurred  from  an  irregidarity  in 
the  solution  of  the  pills  in  the  alimentary  canal  and  the  consequent 
simultaneous  letting  loose  of  a  large  amount  of  the  alkaloid.     There  is 


I 


no  proof  of  a  cumulative  actiou  of  this  alkaloid  wheu  given  aa  abovd 
diiwted*  The  do§e  of  Btryehniue  and  its  salts  as  a  bitter  tonic  is  £i*om 
Wi^tireiitieth  to  one-thirtieth  of  a  grain.  In  nervous  diseases  and 
olher  affeotious  when  pronouoccd  influence  is  necessary,  the  dose  should 

b«  gradually  increased  until  muscular  twitching,  stift'ness  of  the  neck 

or  legs,  or  other  symptoms  are  manifL'^tcd. 

STBTCHififr^  Sulphas.  U*S, — Sulphate  of  Stri/chnine  occurs  in 
ttuute,  prismatic  crystals.  It  is  soluble  in  water,  and  therefore  prof- 
iMHi  to  the  alkaloid  for  hypodermic  use,     Dose,  one-twentieth  of  a 

RacciNr — Strychnine  clings  so  closely  to  bmcine  that  the  physlo- 
lugieal  actions  attributed  to  brueine  have  no  doubt  sometimes  been 
<»0i6d  by  oontaminating  strychnine.  There  is  good  reason  for  sus- 
pecting that  this  happened  in  the  elaborate  investigation  of  L.  Wint« 
^  aenroid  (Dissert,  Inaug.,  Geneva,  1882)^  who  found  that  brueine  acts  aa 
W  a  Btimiihuit  to  the  spinal  cord  and  a  paralyzant  to  tho  motor  nerves, 
I  but  does  not  influence  the  cerebrum  or  the  sensory  nerves:  in  tho 
b^tgber  animalSp  at  first  it  increases  the  arterial  pressuix^^,  and  afterwards 
^Bpseos  it,  paralyses  in  large  doses  the  vagi,  causes  death  by  asphyxia^ 
*nJ  ID  other  ways  acts  like  strychnine.  The  more  recent  experiments  of 
Uuder  Brunton  {J>mrn.  Chem.  Soc,  1885)  are  in  accord  with  the  results 
^'biaioed  by  Wintzenix-id  in  showing  that  brueine  causes  spiixa!  eonvuU 
>>ioii*ia  mammab  when  injected  directly  into  the  eireulation,  Brunton 
fuund,  however,  that  when  taken  by  the  mouth  it  produces  no  symp 
it»ms,  probably  because  it  is  excreted  a^  mpi<lly  a^  it  is  al>sorbed.  Dr. 
TKuNDaa  J,  Mays  discovei'ed  that  brueine,  which  he  believed  to  be  them- 
iciUy  pure,  causes  when  injected  hypodermically  into  the  frug  a  short 
^tiod  of  motor  paralysis  succeeded  by  convuleioos  of  spinal  origin, 
wilbout  impairment  of  geneml  sensibility,  and  finally  death  from  as* 
pbyxia.  Brought  in  contact  with  the  isolated  frog  s  heart,  it  at  first 
inm^sed  distinctly  the  rapidity  and  force  of  the  beat,  and  finally 
trr«f«ted  it  in  diastole.  When  locally  applied  to  the  nerves  of  the  frog, 
it  rapidly  produced  a  paralysis  of  the  sensory  fibres.  This  led  Dr.  Mays 
Uitmt  it  aa  a  local  anaesthetic  in  man,  and  he  found  that  a  five-  or  ten* 
per-rent.  solution  applied  to  thi?  mncous  membrane  of  the  mouth  caused 
f^pid  loss  of  sensibility.  It  i.H  also  usserted  to  exert  a  marked  influence 
on  iho  ftkin^  a  twt?nty-per-cent.  solution  applied  to  the  back  of  the  hand 
causing  pronounced  impairment  of  sensibility.  Dr.  Mays  used  this 
iolation  with  excellent  results  for  the  relief  of  the  itching  of  chronic 
''fs.  I>r  Ralph  W.  Zeiss  (Therap,  Ga^.,  vol  xviii,  p.  459)  and  Dr. 
':s  H.  Burnett  have  found  that  the  applieation  of  a  five-per-ccnt. 
tolution  in  oases  of  inflammation  in  or  about  the  external  ear  usually 
pfm%'  f  ked  relief     Dr.  Burnett  stJites  that  his  results  were  fur 

'wait  ►  ry  than  those  which  he  has  obtained  with  cocaine.     In 
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oding  the  brucine  as  a  local  ansasthetic  it  ia  essential  that  it  be  chem- 
ically pure :  the  nitrate  or  the  sulphate  may  be  selected,  and  one  drop 
of  hydrochloric  or  sulphuric  acid  should  be  added  to  the  solution  for 
each  three  grains  of  the  alkaloidal  salt. 

Ignatia.  U.S. — ^The  seeds  of  Strychnos  Ignatia,  a  tree  growing  in 
the  Philippine  Islands.  The  St  Ignatius  Beans  are  pale  brown,  about 
an  inch  in  length,  less  in  breadth,  often  angular,  with  three  or  four 
faces,  covered  with  a  very  fine,  scarcely  visible  down.  They  have  been 
compared  by  some  to  an  olive  in  size  and  appearance.  They  contain 
largely  of  the  igasurates  of  strychnine  and  of  brucine,  and  are  identi- 
cal in  their  therapeutic  value  with  nux  vomica.  The  only  officinal 
preparations  are  the  abstract  {Abstractum  IgnaticB,  U.S.),  dose,  one  grain, 
and  the  tincture  (  Tinctura  Ignatios — 1  to  10,  U.S.),  dose,  twenty  minims ; 
the  dose  of  the  extract  (JEoctractum  IgnatiaSy  U.S.  1870)  is  one-fourth  to 
one-half  a  grain. 


FAMILY  TI-DEPEESSO-MOTORS. 


U.VDER  thiB  heading  are  considered  i-ertuin  dni^t*  which  are  u»ed  for 
Ihe  purpose  of  lessoniog  the  activity  of  tho  wpinal  cord.  They  have, 
except  io  this  partieulary  but  little  in  common  in  their  action^  and  must 
be  studied  individually, 

PHYSOSTiaMA-CALiABAR  BEAN.  U.S. 
An  irregular,  kidoey-shaped  bean^  about  ao  iocli  in  length  and  three- 
fourths  of  an  inch  wide^  the  product  of  the  Phys^ostigma  yenenogum, 
a  perennial  woody  creeper  of  Calabar,  Africa^  where  the  bean  has  been 
ilded  by  the  natives  as  an  ordeal  test  for  enniinak,  witches,  etc.,  eince 
time  immemorial.  It  cotUaine  an  aO^ahnd  known  an  physostujminej  or 
egerine.  The  most  reliable  tests  fur  the  alkaloid  are  as  follows.  A 
watery  solution  of  it  or  of  itg  salts  contuining  potasea,  soda,  or  lime, 
on  exposure  to  tho  air,  becomes  red,  :ind  tinally  yellow,  green^  or  blue: 
this  is  said  to  occur  when  only  one  one-hundred-thousandth  part  of  the 
alkaloid  is  in  the  solution.  Chloride  of  gold  throws  down  from  the  solu- 
tion a  blue  precipitate,  out  of  which  the  gokl  18  soon  reduced*  Accord- 
ing to  Dr.  J*  B.  Edwards  (J/erf.  Time^  and  Gaz,^  1864),  with  strong  sul- 
phuric acid  and  bichromate  of  potassium  physostigmine  yields  a  violet 
color,  passing  into  red.  This  point  needs  investigating,  iu  relation  to 
the  well-known  strycbpine  test.  The  physiological  te^t  consists  in  the 
placing  of  a  drop  of  the  suspected  solution  in  the  eye  of  a  rabbit,  when, 
if  physoQtigmine  be  present,  contraction  of  the  pupil  will  be  produced 
in  from  eight  to  twenty  oiinutes.  A  sccund  alktUoid,  calaharint^^  has 
been  found  by  E.  Harnack  and  h.  Witkowski  {Arch.f.  Experim.  Path, 
u.  PArfrm.,  Bd.  v.)  in  especial  abundance  in  commercial  extracts.  As 
Professor  Harnaek  has  succeeded  in  producing  it  from  physostigmine 
(^Ibtd.^  Bd.  xti.),  it  is  a  natural  suHpieiou  that  it  is  formed  by  decomposi- 
tion of  the  physostigraine  during  the  preparation  of  the  extmct.  It  ia 
much  less  soluble  in  ether  than  is  physostigmine,  from  which  tt  may  be 
8eparatf^d  by  means  of  that  menstruum. 


*  CjiJ»b«rme»  according  to  iia  dLgeovererHf  ifl  &  tetaniiitig  agcot  resembling  itryobDine  ia 
itf  iitftion  ufioD  frogs  and  other  of  tbe  lower  AnimaU.  Professor  lluseiuann  fouDd^  howevfr, 
fh&t  Mfsrck'tt  ^'eaJahartDuui  purum"  octf  in  an  ^ntirelj  diseiiuiUr  manner;  but  H&rnftok  biui 
fthovQ  that  tbb  oomroercial  &rtio1c  eontains  lktt«  or  no  calabtu-ine  (iee  Arch,/.  Sjrper,  Path,  u, 
Pkarm,,  viVu  125;  ix,i34;  x.  301),  It  la  poMsible  that  pbjeastigmiae  baa  a  ttrong  tend* 
one/  U>  uiiderji^»  riiriottfl  deootn[H>sition(i,  and  to  pr^xltice  under  different  oirauiiuitancQS  direr8« 
d«rirfttire  nlkuloide. 
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Phtsiolooical  Action. — Whtin  an  iinimal  receives  a  small  fatal 
dose  of  Calabar  bean^  after  a  time  muscular  tremors  appear,  and  almost 
immediately  the  animal  falls  to  the  ground,  or  lies  down,  in  a  state 
of  perfect  muscular  fliiceidity.  The  pupils  generally  contract,  and  the 
respirations  become  slovv%  irregular^  and  often  stertorous.  All  reflex 
actions  are  almost  at  unce  diminished,  and  this  diminutiou  grows 
greater  and  gi*eater,  until  it  ends  in  their  complete  abolition.  So  long 
as  the  condition  of  the  motor  system  allows  of  it^  evidences  of  sensi- 
bility are  manifested  wht^never  the  animal  ia  in  any  way  injured.  Ac- 
cording to  Clementi  Fupi  {Schmidt's  Jahrb,^  Bd.  cadii.  p.  287),  the  voice 
is  completely  lost.  The  muscular  tremors  persist  during  the  whole 
period  of  paralysis,  and,  indeed,  even  after  cessation  of  the  respiration. 
They  vary  greatly  in  intensity,  and  in  some  cases  are  so  severe  (Fra»er) 
as  to  simulate  general  convulsions.  As  the  minutes  go  hy,  the  rhythm 
of  the  respiration  becomes  more  and  more  affected,  and  at  last  death 
takes  place  quietly,  eonsciousness  being  preserved  until  the  last  few 
gasping  respirations  close  the  scene.  The  pupils  soraetimee,  but  not 
always,  dilate  immediately  after  death.  According  to  the  experiments 
of  Dr,  Fraser,  the  bodily  temperature  is  alightly  elevated. 

After  a  small  lethal  dose  of  the  poison,  the  fatal  result  is  always  duo 
to  failure  of  the  respiration,  and  if  the  body  be  at  once  opened  the  heart 
is  found  still  beating ;  indeed*  it  has  been  seen  to  continue  to  do  so  for 
one  and  a  half  hours  after  death  (Fraser).  If  a  very  large  amount  of 
the  drug  be  given,  the  animal  falls  almost  at  once,  paralyzed,  with  only 
a  fi^^  muscular  twitch  ings.  The  pupils  eon  tract,  and  in  a  ven*  short 
time  the  gasping  respimtion  ceases.  The  heart  is  now  found  distended 
and  passive,  but  otYen  will  contract  under  the  stimulation  of  a  galvanic 
current. 

Tremors  have  been  seen  after  the  administration  of  the  so-called  pure 
physoatigmine  by  Eosshaeh  and  Frohlich.  Kohler,  Hoasbach,  and  others 
have  even  affirmed  that  Calabar  bean  produces  a  tetanic  intoxication. 
A  phxusiblc  explanation  of  these  singular  observations,  and  of  many  of 
the  discrepancies  of  authorities,  is  to  be  found  in  the  discovery  of  cala- 
banne.  Its  discoverers  state  that  it  produces  fii^at  a  violent  tetanus,  and 
afterwards  paralysis.  It  is  plain  bow  its  presence  in  varying  amounts 
in  Calabar  bean  preparations  would  modify  their  action.  The  researches 
of  Kohler,  of  Yintschgau,  and  of  Rossbach  and  Frohlich  are  especially 
open  to  doubt,  on  account  of  their  statementB  that  Calabar  bean  tetan- 
izes.  It  is  very  probable  that  the  extracts  used  by  them  contained  a 
notable  percentage  of  calabariiie. 

The  symptoms  induced  by  the  drug  in  man  are  completely  parallel 
with  those  that  occur  in  the  lower  animals.  They  are  giddiness,  less- 
ened heart-action,  great  muscular  weakness,  with,  in  tnost  caseSi  c-uu- 
traetion  of  the  pupil,  and  sometimes  with  vomiting,  and  still  more 
commonly  with  purging,  which  may  be  very  free,  A  pupil  of  Gubler 
took  0.15  gmin  of  the  sulphate  of  escrine,  and  suffered,  aller  a  time, 
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lausea,  giddiness,  ami  intense  muscular  weakness,  so  that  ho  could  not 
fitand ;  thnjc-quarters  of  an  hour  afterwardii  he  vomited  8ome  of  the 
fiolatton  mixed  with  bile,  but  his  strength  did  not  begin  to  roturn  for 
two  and  a  half  houra, 

Tho  qucfition  here  naturally  ariaee,  To  what  is  the  paralysis  so 
prominent  in  poisonirii^  by  Caliibar  bean  due?  It  is  evident  that  the 
Rtispeusion  of  reflex  actittn  can  have  only  three  soiu^oSj — paralvi^is  of 
the  spinal  cord,  of  the  nerve-trunks,  or  of  the  muscles.  I  shall  examine 
tbe  action  of  the  drug  upon  those  organs  in  inverse  order. 

Mitscles. — -The  muscular  twitehings  which  have  already  been  spoken 
of  have  been  mii^taken  for  convulsions  by  M.  Yiiitschgau  {Sitzuntjsh.  der 
Math,-Nat  Classe  d.  L  Akad.  d.  Wissettsch^iflm,  Wien,  1867,  Bd.  Iv.,  Abth. 
iL  p.  49),  who,  indeed,  concluded  that  Calabar  bean  acts  like  strychnine, 
because  violent  convulsive  tremors  occurred,  after  injection  of  a  dose  of 
the  poison  under  the  skin,  in  all  pai'ts  of  a  frog  whose  iliacs  he  bad  tied. 
!  Evidence  to  be  brought  forward  hereafter,  however,  shows  conclusively 
that  there  was  some  fallacy  in  this  exp*:*rinient.     The  fact  that  the  mus- 
I  calar  movements  continue  after  death  indientes  that  they  are  due  to  a 
i  direct  action  of  the  drug  upon  the  muacles  themselves.    This  conclusion 
Is  thoroughly  established  by  the  experitnent.s  of  Laschkewich  (  Virchow's 
Archiv,  1806,  Bd.  xxxv.  p.  294),  of  Fraser  {loc.  a't,)^  and  of  Ijoven  and 
Laborde  (Schmidfs  Jahrb,,  Bd,  exlvi.  p.   i:iO).     All  of  these  investi- 
gators have  noted  that  after  death  these  contractions  are  increased  by 
exposure  to  the  air  and  by  direct  stimulation  of  the  muscles;   and 
Fmser  hiis  found  that  they  occur  in  the  frog  dimng  life  after  section 
f  of  the  supplying  nerve,  and  also  in  a  miLscle  actually  cut  out  of  the 
,  body*     Laschkewich  has  confirmed  the  latter  fact  in  the  case  of  warm- 
blooded animals,  and  Leven  and  Laborde  have  proved  that  previous 
destruction  of  the  lower  end  of  the  spinal  cord  in  a  guinea-pig  does 
not  prevent  the  development  of  the  muscular  twitchiogs  in  the  hind 
legs.     Although  Calabar  bean  does,  therefore,  have  some  direct  influ- 
ence upon  the  muscles,  yet  the  paralysis  produced  by  it  is  in  no  sense 
the  result  of  this  influence,  which  appears,  indeed,  to  be  of  an  exciting 
[  rather  than  of  a  paralyzing  character,  since  at  tho  time  of  death  tho 
I  contractility  of  the  muscle  is  in  no  wise  diminished:  on  the  contrary, 
I  Fraser  has  not^ed  that  in  poisoning  by  Calabar  bean  the  supervention 
mI  rigor  mortis  and  of  loss  of  functional  power  in  the  muscle  is  very 
IPutly  delayed. 

Serves. — ^The  paralysis  caused  by  the  physostigma  is  not  due  to  an 
I  action  on   the   nerve-trunks,  since  Dr.  Laschkewich,  Dn  Yintschgau 
I  {be.  cit.f  p.  161),  and  also  Br.  Fraser,  have  found  that  when  the  gal* 
vanic  current  i.s  applied  to  tho  crural  nerve  of  either  cold-  or  warm- 
Wooded   animals  rapidly  killed  with  Calabar  bean,  contractions   are 
!8iely  induced  in  tlie  tributaiy  muscles* 

Indeed,    the   Scotch   investigator,    carrying    his   experiments   still 
further,  and  using  delicate  instruments  which  it  is  not  necessary  here 
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to  describe,  discoven&d  tlmt  wben  tbo  artery  going  to  a  hind  leg  wm 
tied  in  a  fmg  before  the  ttdiainislratioii  of  the  poison^  after  a  quick 
death  the  rate  of  conduction  of  impulse  was  aa  rapid  in  the  nerve  to 
which  tbe  poison  had  had  free  access,  as  in  its  protected  follow*  Not- 
withstanding these  facts,  the  drug  is  not  entirely  without  influence 
upon  the  nerves,  since  Dr.  Fraser  has  found  that  when  the  blood-ve§- 
sels  of  a  frog's  leg  are  tied^  and  the  animal  slowly  poisoned  by  a  small 
dose  of  the  extract,  while  even  many  minutes  after  cessation  of  respi- 
ration both  nei'^^es  seem  equally  intact,  yet  finally  a  time  comes  when 
the  nerve  of  the  poisoned  leg  refuses  to  react  to  the  galvanic  stimulus, 
although  the  functiouai  power  of  the  protected  nenre,  as  weQ  as  of  the 
muscles,  is  still  perfect.  This  loss  of  functional  power  is  probably 
rather  in  the  termination  of  the  nerve  than  in  the  trunk,  for  Br. 
Fraser  found  that  when  all  the  blood-vessels  supplying  the  gasiroene^ 
mius  muscle  were  cut  in  a  fmg  and  the  anirnul  poisoned,  at  a  ceitain 
time  irritation  of  the  cniral  nerve  produced  8]jasm9  of  the  gastrocne- 
mius alone.  It  is  to  be  noted  thtit  this  perturbation  of  the  peripheral 
nerves  has  only  been  seen  in  the  frog  when  slowly  poisoned,  in  which 
case  tbe  heart  continues  to  beat  long  after  tbe  cessation  of  respiration, 
BO  that  the  nei-ves  are  as  it  were  macerated  in  a  solutioti  of  the  poison. 
Its  existence  even  in  this  feeble  degree  is  denied  by  Hamaek  and 
Witkowski.  In  frogs,  and  still  more  in  warm-blooded  animals,  nerve- 
paralysis,  if  it  exists  at  all,  is  of  such  slight  intensity  as  to  be  of  no 
pmctical  importance. 

The  atferent  nerve-fibres  probably  preserve  their  function  after  the 
motor  fibres  have  been  affected,  as  was  seemingly  proved  in  Dr,  Fraser  s 
experiments  {loc.  cit.,  p.  19)  by  tying  the  vessels  in  the  left  leg  of  a  frog 
which  was  afterwards  poisoneil  with  strychnine,  when  it  was  found 
that  reflex  movements  were  excited  in  the  left  leg  by  irritation  of  the 
right  foot  long  at\er  irritation  of  the  left  foot  had  ceased  to  catiee 
movements  in  the  right  leg. 

Dr.  Fraser  studied  to  some  extent  the  effect  of  a  strong  solution  of 
the  poison  when  app>lied  locally  to  a  nerve,  and  found  that  the  efferent 
fibres  were  affected  beft>re  the  afferent,  and  that  finally  the  function  of 
both  of  them  was  abolished. 

Spinal  ConA— Since  the  abolition  of  reflex  activity  has  its  origin 
neither  in  the  muscular  system  nor  in  the  nerve-trunks,  it  must  be 
spinal.  The  truth  of  this  conclusion  arrived  at  by  exclusion  has  been 
abundantly  demonstrated  by  direct  experiment.  Thus,  Fraser,  llar- 
naek,  Witkowski,  and  others  have  found  that  if  in  the  frog  a  peripheral 
nerve  be  protected  by  tying  its  artery  and  the  batrachian  be  poisoned 
with  Calabar  bean,  the  paralysis  in  the  protected  lijnb  occui*s  pari 
passu  with  that  in  the  remainder  of  the  body.  Again,  l^^aser  divided 
the  spinal  eoi-d  of  a  frog,  and  then  cut  or  tied  all  the  blood-vessels  going 
to  the  posterior  section  of  it.  After  this,  the  animal  was  poisoned  with 
physostigma,  and,  while  the  usual  symptoms  developed  themselves  in 
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the  aaterior  portion  of  the  body,  reflex  aetiona  wore  unaffected  in  tho 
posterior  part.  Further,  Dr.  Fmser  hurt  iVmnd  that  when  the  poison  is 
applied  directly  to  the  coni,  fibrillary  con t motion?*,  diie  probably  to  a 
local  irritant  influence,  are  induced  in  the  niuseles  supplied  from  below 
the  point  of  application,  but  in  a  little  while  all  movements  cease,  and 
even  galvanization  of  the  cord  is  itself  unable  to  elicit  response.  It 
seems  completely  established  by  the  evidence  which  has  been  brought 
forward  that  the  most  prominent  effect  of  Calabar  bean  is  a  depressant 
action  upon  the  spinal  centres. 

Becently,  however,  it  has  boon  asserted  b}'  Pupi  {Sehmidfs  Jahrh,^ 
Bd.  cxlii,  p.  287)  that  there  is  in  trogs,  preceding  the  stage  of  depres- 
sion, one  of  exaltation  of  reflex  action ;  and  also,  on  the  strength  of 
0ome  experiments  upon  animals  with  one-?tidcd  section  of  the  optic 
thalamus,  that  the  e^u^e  of  loss  of  voluntary  movement  in  Calabar 
benn  poisoning  is  pa m lysis  of  the  conducting  tibrcs  passing  from  the 
upper  brain  tu  the  spinal  centres.  I  have  not  been  able  to  procure  the 
original  paper  of  Dr.  Papi  {Gaz::.  Lomb,^  1868),  but  his  conclusions 
seem  to  me  highly  improbable.  The  primary  stage  of  reflex  activity 
probably  was  prodneed  by  eahibarine  present  in  the  extract  used  by 
him. 

Calculation. — Harley  (loc,  cit.^  p.  151)  and  Papi  {loc,  cit,y  p.  287) 
msaert  that  Cabbar  bean  has  little  or  no  inSuence  upon  the  heart;  but 
they  are  undouhtediy  in  error.  According  to  llanuick  and  Witkowskij 
m  the  frog  under  the  influence  of  the  poison  ibe  heart's  conti^a€tion» 
become  alower  and  stronger.  When  a  mammal  is  poisoned  with  small 
doses,  the  cardiac  action  of  the  drug  is  subordinate  to  that  upon  the 
nerve-centres;  but,  as  has  been  shown  by  l)r,  Frascr.  when  very  hirge 
do^s  of  the  poison  are  administered,  especially  if  they  be  injected  into 
the  jugular  vein,  death  results  from  syncope  or  from  eon  sen  tan  ecus 
Ikilore  of  the  cardiac  and  the  respiratory  functionn,  and  the  heart  ifi 
found  arrested  in  diastole,  flaccid,  but,  according  to  Dr.  Fraser  and  to 
Drs,  C.  Arnstein  and  P.  Sustschinsky  {Untersuch.  Phi/siolog.  Laborator. 
Wurzhurg^  Theil  ii.  p.  86),  responding,  though  feebly  and  uncertainly, 
to  direct  stimulation.  In  the  frog,  Roes  bach  and  Frohlich  {Fkannak, 
Untersuch^  L  p.  5G)  have  found  that  the  arrested  heart  is  insensible 
to  stimuli. 

When  smaller  doses  of  the  poison  are  exhibited,  there  is  slowing 
of  tho  heart's  action,  as  has  been  noted  hy  LaHchkewich  (loc,  eit,,  p. 
298),  by  Fra.ser  (loc,  cit,,  p.  48),  by  Br.  J.  Tachau  (Archiv  der  Heil- 
kunde,  1865,  p,  70),  and  by  other  observers.  Although,  according  to 
the  experiments  of  Dr.  Fraser,  there  is  at  fii-st  a  slight  fall  of  the 
bblood-pre4Ssure,  which  is  probably  due,  as  he  believes,  to  diminished 
^poise-frequency,  yet,  in  spite  of  the  continuance  of  the  slow  pulse, 
the  arterial  tension  soon  recovers  itself,  and  remains  for  a  long  time 
much  above  the  normal  point,  while  at  the  same  time  the  individual 
cardiac  beats  are  greatly  increased  in  strength  (Fmser,  Bezold  and 
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GdU*).     Finally,  the  arterial  pressure  falls  far  below  normal,  and  the 
power  of  the  heai-t  is  gradually  extiuguished. 

The  question  as  to  the  exact  method  in  which  these  changes  are 
wrouijbt  m  of  very  ditlieult  answer.  The  long  diai^toHc  jiauses  and  the 
Blow  strong  heat  of  the  heart  suggest  at  once  that  a  chief  action  of 
the  drug  ia  upon  the  inhibitory  cardiac  nervous  system.  Taehau,  how- 
ever {lot\  cif.y  p.  1T2),  found  that  after  section  of  the  vagi  the  poison 
prodiKcK  thc.^e  phenomena  in  an  even  more  intense  degree  than  in  the 
normal  heart.  As  this  ha^s  been  continued  by  Laschkewich  {h>c.  cit)^ 
by  Fraser  {he.  cit.y  p.  49),  and  by  Harnaek  and  Witkowski  (loc.  cit*,  p. 
419),  it  must  be  acecpto*!  a^  a  proved  fact^  especially  since  Vint#*chgaa  i 
has  faund  (loc.  ctt.^  P-  ^Ij  that  if  in  the  frog  the  brain  and  the  medtiUa 
bo  destroyed,  physostigmine  still  acts  in  its  usual  way  on  the  heart.f 
Taehau  considers  that  this  demonHlmtes  tliat  the  cardiac  phenomena 
of  t'ahibar  bean  poisoning  a^^;  not  due  to  an  action  of  the  drug  upon 
IIao  inliibitory  nerves.  Arnstein  and  Suststdiinsky,  however,  admitting 
the  fact,  deny  that  it  warrants  the  conclusion.  Their  idea  appeal's  to 
be  that  it  is  conceivable  that  a  substance  should  so  act  upon  the  periph- 
eral inhibitory  nerve-endings  as  to  cause  them  to  influence  the  action 
of  the  heart  without  any  external  impulse,  and  consequently  when 
separated  t>om  the  neiTc-eentres.  Kohler^  Harnaek,  and  Witkowski 
have  all  found  that  in  the  frog  Calabar  bean  still  lessens  the  pulse-rato 
after  complete  paralysis  of  the  peripheral  vagi  by  atropine  J  (Archw 
/  Exper.  Path.  Pharm.,  Bd.  i.  p.  280).  Kohler  believes  that  his  ex- 
periments prove  that  the  Calabar  bean  paralyzes  the  cardiac  accele- 
rator nerves.  It  will  be  remembered,  however,  that  Vintschgau  found 
that  Cahibar  bean  exerts  its  normal  influence  upon  the  heart  after  do- 
structiou  of  the  accelerator  centres.  Whatever  may  be  the  action  of 
i^mM  doses  of  physostigniine  upon  the  vagi  and  accelerators,  it  seema 
to  me  that  it  must  bo  considered  established  that  the  general  i*ardiac 
symptoms  are  due  to  a  direct  action  upon  the  heart-muscle  or  its  con- 
tained ganglia. 

In  regard  to  the  action  of  the  drug  upon  the  peripheral  vagi,  the 
following  re.vtme  of  the  evidence  is  of  interest.  Arnstein  and  Sus- 
tschinsky  found  that  the  excitability  of  the  peripheral  cardiac  vagi  is 
increased  by  Calabar  bean.  They  first  tested  the  etteet  of  graduated 
galvanic  currents  applied  to  the  divided  vagi  in  the  animal  to  be  ex- 


*  I  have  not  ftecn  the  originiil  pnpor  of  these  nutboriiies  in  the  Centralhlatt  /Ur  Med* 
WUntunchn/t^  ISlJTp  bat  qunte  thtHn  from  tho  jmipur  of  ArniMttsm  niifl  Sustschinsky. 

t  The  ttucl  that  Calabiir  bean  hcLh  in  it*  uauiii  luftnaer  ftfler  lection  of  tho  par  vikg\iiii  indi- 
e»tcis  that  U  hAJi  ni^  inflneaec  upon  tho  inhibitory  centres, — ^A  coocl  union  con  firmed  by  Arnstein 
and  Bnntpchitiitky  (/or,  tii,^  p.  1412),  who  found  that  as  injection  of  the  drug  into  «  carotid — 
f*.«M  iTito  the  inhibitory  centre — did  nut  luiufo  any  nmrked  immtKliatc  diminution  in  the  num- 
ber of  the  cardinc  pu1i<ntion«i. 

X  Hofltibach  eind  Frtihikh  {ior.  cit,,  p.  56)  aaacrt  that  in  fro^p,  atthoagb  tb«  Vftfl  ar«  not 
more  exeitabli?  before  than  After  tho  pobaning'+  stiKjaltttii>ii  of  tho  venous  sinuscf  nnH  of  this 
»urio)ufl  hni  much  more  than  th©  normal  influencei — which  is  very  axtraardinary^  if  true. 
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perimented  with,  until  the  exact  strength  of  the  vveakei^t  current 
capable  of  causing  iliastolic  arrest  was  demout*triitod,  and  tijeii  exhib- 
ited tbo  drug  and  tested  the  nerves  aflerwards.  They  used  in  these 
experimonta  both  rabbits  and  gyinea-pign,  and  found  that,  without  a 
single  exception,  currents  much  weaker  ihan  th^ise  wliich  previously 
were  barely  olfective  would^  after  the  poisoning,  8top  the  heart ;  also 
the  super-excitability  of  the  peripheml  inhibitory  nerves  was  shown 
by  the  fact  that  under  the  intluence  of  the  drug  the  diastolic  arrest 
continued  much  longer  than  normal  after  the  withdrawal  of  the  stim- 
ulus from  the  vagi.  These  experiments  have  been  directly  corrobo- 
rated by  Rossbach  and  Frohlieh  upon  the  rabbit  {loc.  cit.y  p.  57).  Dr. 
Fniwer's  experimenis  upon  the  local  cardiac  application  of  the  drug 
are  &ho  seemingly  contirmative  of  those  of  Arnstein  and  Suslschinsky^ 
for  he  fountl  that  when  the  poiflon  was  put  directly  on  the  heart,  or 
into  one  of  it*!  chamber,  it  cauBed  a  prolonged  diast^ilic  pause,  followed 
by  contractions  interrupted  by  pauses,  and  tinally  by  resumption  of  i*eg- 
ular  contractions,  or  else  by  diastolic  arreat,  the  heart  still  retaining 
its  power  of  responding,  in  an  embarrassed  manner,  to  stinudi.  These 
experiments  certainly  seem  to  prove  that  Calabar  bean  does  cause 
excitation  of  the  peripheral  cai-diac  apparatus.  Arnstein  and  Suft- 
l-8chinsky  further  contirm  them  by  other  experiments  of  much  in- 
terest. They  injected  into  rabbits  such  amounts  of  atropine  as  com- 
pletely to  paralyze  the  peripheral  cardiac  vagi,  so  that  the  8frc>nge9t 
currents  %vhen  applied  to  the  nerves  failed  to  intluence  the  heart*8 
action,  and  then  restored  functional  power  to  the  puoumogastries  by 
njections  of  Calabar  beau,  so  that  currents  of  moderate  intensity  caused 

rdiastolic  arrests  These  experiments,  if  accurate,  prove  that  phyeoetig* 
mine  is  a  powerful  excitant  of  the  peripheral  vagi.     Kohler  {loc.  €it*\ 

fusing  the  frog,  anci  Eossbach  and  Frohlieh,  using  the  mbbit,  failed  to 
suscitate  the  atrupinized  vagi  by  means  of  CaUibar  bt^an,  but  it  is 
evident  that  a  negative  result  in  such  a  ease  might  be  due  to  un  im- 
proper proportion  in  the  doses  of  the  counter-poison,  or  to  the  atropine 

PbeiDg  employed  in  overwhelniing  amount.  Jn  warni-ldf*oded  animals, 
at  least,  the  vagi  are  not  paralyzed  during  life  by  physostigmine,  as 
is  evinced  by  the  experinients  of  Arnstein  and  Sustschinsky  (loc.  cd.^  p. 
101),  eonlirmeil  by  Hurnack  and  Witkowski  {loc.  cit.^  p.  433).  Some  of 
the  results  oblaincd  l>y  PVaser  {he.  cit.^  p.  3ti),  conlirmed  by  Eossltach 
und  Frohlieh,  apparently  contradict  but  in  reality  accord  with  them. 
In  the  frog  there  was,  indeed,  at  last  a  loss  of  functionai  power  in  the 

Lvagi,  but  not  until  very  long  after  the  cessation  of  res  plication,  after  all 
the  nerves  of  vohintary  motion  had  lost  their  functional  power, — i,e., 
after  death  would  have  occurred  in  a  mammab  Harnack  and  Witkow- 
eki  affirm  that  the  vagi  never  lose  their  power  in  the  frog  to  lessen  the 
rate  of  the  heart-beat,  although  unable  to  cause  diastu lie  arrest. 

In  summing  up  the  evidence  in  regard  to  the  action  of  the  drug 
upon  the  vagi  it  is  phun  that  no  positive  eonclusiun  can  be  reached, 
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although  it  seems  probable  that  the  drug  first  increases  and  then  Ussens 
the  power  of  the  inhibitory  nerves  over  the  heart. 

As  already  stated,  a  very  prominent  phenomenon  in  Calabar  bean 
poisoning  is  rise  of  the  arterial  pressure.  This ,  of  course,  may  be  of 
cardiac  origin,  or  it  may  be  due  simply  to  a  contraction  of  the  arte- 
rioles, or  it  may  arise  fi'om  a  combination  of  these  causes,  Bezold  and 
Gotz  (quoted  by  Arastoin  and  Sustschinsky,  p,  87)  found  that  the 
arterial  pressure  still  rose  under  the  influence  of  the  drug  after  section 
of  the  spinal  eord  high  up, — t.e.^  after  general  vaso^motor  paralysis. 
H«rnaek  and  Witkowski  also  found  that  when  the  vaso-motor  centrea  ] 
were  pamlyzed  with  chloml  physoytigmine  caused  very  decided  increase 
of  the  arterial  pressure.  It  is  evident  that  the  increased  force  of  the 
circulation  produced  by  [ihyBOStigmine  must^  at  least  in  part,  bo  due 
10  a  direct  action  of  the  drug  on  the  heart. 

The  fact  thtit  the  rise  of  arterial  pressure  produced  by  Calabar  bean 
is  not  so  great  in  animals  whose  cords  have  been  divided  as  in  those 
uninjured  certainly  indicates,  though  it  does  not  prove,  that  the  in- 
creased arterial  tension  of  physostigmino-poisotiiug  is  in  part  due  to  vaso* 
motor  spasm.  Dr.  Fraser  believes  that  Calabar  bean  does  produce  this 
spasm;  but  his  evidence  is  insufficient  to  establish  his  conclusion.  It 
consists  simply  of  some  experiments  upon  frogs  in  which  the  spinal 
eord  was  divided,  and,  the  aniiiiul  being  put  on  a  "frog-plate/'  the 
arteries  of  the  web  were  watched  while  Calabar  bean  w^as  exhibited* 
Dr.  Fraser  believed  that  under  these  circumstanees  the  artoriea  con 
tracted  cousidembly  at  tirst,  and  afterwards  dilatcfL  Dr.  Harley  {Prac- 
titioner,  1869^  iii.  1*33)  states  as  the  i*esult  of  his  studies  that  Cala- 
bar bean  can  be  seen^  when  applied  locally,  to  cause  contraction  of  tho 
veins,  the  arteries  remaining  unaffected  ;  while  Dr.  Fraser,  in  contradic- 
tion to  this,  believes  that  he  has  demonstrated  that  the  local  appjlieation 
of  ph3^so8tigma  produces  dilatation  of  the  arteries.  It  ia  not  necessary 
here  to  rt?itenite  my  objections  to  such  evidence  as  this.  If,  under  the 
circumstances  of  the  fii-st-mentiunetl  experiments  of  Dr.  Fraser,  Calabar 
bean  contracts  the  small  vessels,  it  must  he  by  a  peripheral,  not  centric, 
action,  since  the  vessels  were  separated  by  the  division  of  the  cord  fn^ra 
tile  vaso-motor  centres.  It  is  plain  that  this  is  in  direct  contradiction 
to  Dr.  Fraser  s  experiments  on  the  local  application  of  the  drug.  Again, 
it  is  contradictory,  rather  than  confirmaiory,  of  that  furnished  by  the 
study  of  the  blood-pressure.  The  only  logical  conehision  seems  to  mo 
in  be  that  at  present  w^e  have  not  proof  that  Calabar  bean  acts  upon 
the  vaso-motor  nervous  systetn.  As  the  increase  of  the  arterial  pressure 
is  in  groat  part,  if  not  altogether,  due  to  the  increased  energy  put  forth 
by  the  heart  under  tho  influence  of  physostigmine,  and  as  that  influ 
ence  is  exerted  directly  upon  the  heart-muscle  or  its  ganglia,  it  is  evident 
that  physostigmine  directly  causes  the  heart  to  put  forth  more  etlbrt,  or, 
in  other  words,  stimulates  it.  The  final  diastolic  arrest  (the  loss  nf  the 
power  of  responding  to  stimuli)  shows,  however,  that  at  last  the  |K>isoii  j 
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&ty26d  the  heart.  In  considering  the  geneml  phytiio logical  action 
of  the  drug,  it  must  not  he  forgott4sii  that  its  inOucnee  upon  tlie  heart 
is  entirely  subservient  to  its  influonco  on  the  nervous  system,*  and  that 
death  in  the  mammal  occurs  before  the  stage  of  cardiac  palsy  is  reached, 
unless  the  drug  be  injected  directly  into  the  heart  in  overwhelming  dose. 

I  do  not  believe  that  physostigiiia  has  much  action  upon  the  blood* 
Certjualy  ita  influence  upon  the  nervous  tsystem  is  a  direct  one,  sinoe 
Xewisson  {Beicherfs  Archiv^  187y)  has  found  that  it  acts  upon  the  "»alt 
irog'  as  upon  the  normal  aninuiL  The  alterations  noted  by  Dr.  Frasor 
in  the  blood  are  probably  produced  by  the  asphyxia  which  precedes 
death :  these  alterations  are  that  the  blood  coagulates  slowly  and  loosely, 
and  the  red  disks  in  dogs  and  in  rabbits  pi'esent  various  irregularities 
of  outline,  among  which  may  be  noted  a  welbraarked  stellar  cronation, 
but  that  the  respiratory  function  of  the  blood  is  not  interfered  with. 

/nto^ I /k^\— Intestinal  peristalsis  is  very  much  increased  by  the  action 
of  Calabar  bean  {Westonnaun,  Schmidfs  Jahrbucher,  Bd.  cxxxviii.  p» 
290;  Papij  Ibid,^  Bd.  cxiii.  p.  287;  Fraser,  loc.  cit.,  p.  57).  Atter  poi- 
sonous doses  there  is  at  first  a  stage  of  exceedingly  active  movements 
in  the  bowels;  then  spasmodic  tetanic  contraction  of  the  intestines 
occurs,  so  that  their  calibre  is  very  much  diminished  ;  and  finally  relax- 
ation and  dilatation  take  place.  Af\er  death  the  vermicular  movements 
>  AP8  found  very  much  lessened  (Fraser),  or  altogether  abolished  (Tachau, 
lac,  cit.,  p.  73)* 

The  action  of  Calabar  bean  upon  the  intestines  appears  to  be  periph- 
eral, due  to  contact  of  the  poison  iu  the  blood  with  the  muscular 
fibres  or  the  ganglionic  nerve*cells  in  the  walls  of  the  bowels.  For 
"Wester ma nn  {loc.  cit.^  p.  291)  found  that  extirpation  of  the  cardiac 
ganglion  had  no  effect  upon  the  action  of  the  drug,  but  that  tying  of 
the  mesenteric  and  of  the  cceliac  arteries,  before  poisoning,  prevented 
any  increase  in  the  peristalsis.  Calabar  bean  probably  influences  intes- 
tinal secretion.  Its  action  upon  the  salivary  glands  is  ofteu  decided, 
and  according  to  Heideuhain  is  not  prevented  by  ati\>pine. 

Eye, — Calabar  beauj  as  is  well  known,  strongly  contnicts  the  pupil, 
both  when  applied  to  the  eye  and  when  exhibited  internally.  Evidently, 
aa  in  the  case  of  atropine,  the  pupillary  action  of  Calabar  bean  should 
he  studied  from  two  points  of  view,  the  local  and  the  constitutional. 

The  closeness  of  the  analoify  between  the  pupillary  action  of  atropine 
and  that  of  Calabar  bean  is  seen  in  the  fact  that,  like  the  former,  the 
latter,  as  shown  by  the  experiments  of  Yee  and  Leveu  on  chickens 
{CompieS'EejKhis  Soc,  Blohg.y  1865,  p.  161),  does  not  aiTect  the  irides  of 
birds.  Thus,  analogy  would  seem  to  prove  that  the  influence  of  Calabar 
b^^an  is  directly  upon  the  peripheral  nerves  of  the  iris. 


*  For  ft  ili»cii»AioD  of  the  peoulinr  ciirdittc  relatione  of  physoBtigtuine  ttndl  inu^on.rtn«,  seQ 
tbo  p«per  by  Hamaok  and  VViikowflki.  Thr)»e  autUors  believe  Ibat  Calabar  bean  seU  in  muiion 
the  haart  arrested  in  diastolia,  not  by  purAljrsing  the  cnrdiiMs  iabibitory  iip^ar&tuq,  bat  bj 
ftimutftting  tbe  carUiao  muacle. 
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Although^  theu,  I  am  not  able  to  cite  any  direct  oxperimentJil  proof, 

yet  it  seems  to  me  scarcely  doubtful  that  the  contraction  of  the  pupil 
produced  by  Calabar  bean  is  always  a  local,  peripheral  influence,  whether 
the  drug  be  placed  in  the  eye  from  the  outside  or  be  carried  through  the 
general  circulation.  It  is  evident  that  the  myosis  may  be  caused  in  one 
of  three  methods,— by  paralysis  of  the  sj^mpathetic  tibres,  by  stimula- 
lion  of  the  oculo^motor  tibres,  or  by  a  conjoint  action  upon  both  eetd  of 
nerve-endings.  In  which  of  these  ways  the  drug  acts,  we  are  not  yet 
able  to  decide. 

It  has  been  held  by  various  authorities  that  if  galvanization  of 
the  sjTnpathetIc  fibres  in  the  neck  fail  to  expand  a  contracted  pupil, 
the  myusis  must  be  due  to  paralysis  of  the  sympathetic.  Kvidently, 
however,  this  is  claiming  too  much,  for,  as  pointed  out  by  Grunhagen 
{Virchoia^s  Archiv^  Bd.  xxx.  p.  521),  it  is  conceivable  that  an  oculo- 
motor spasm  can  exist  of  such  intensity  that  the  antagonistic  nerve  is 
unable  to  dilate  the  pupil.  The  question  arises  %^ery  pertinently  at  this 
point.  What  is  the  fact  in  regard  to  Calabar-myosis  ?  Does  or  doea 
not  galvanic  stimulation  of  the  cervical  syoipathetic  dilate  the  pupil? 
The  testimony  is  somewhat  conflicting.  Dr.  Grunhagen  {loc,  cit^  p.  521) 
Bays  that  dilatation  always  occui^s,  although  to  a  slight  extent  (in  bc- 
schrdnkten  Mdsse) ;  while,  on  the  other  hand,  Dr.  Gustav  Eugelhardt 
{Untersuch.  a,  d,  Ffujshlog.  Labomtor.  in  Wkrzhurg,  Theil  it.  p.  526j  baa 
found  that  galvanization  of  the  cervical  sympatljutic  has  no  effect  upon 
the  contracted  pupiL  The  experiments  of  Fraser  {loc.  cit,^  p.  60),  of 
Bernstein  and  Dogiel,  and  of  Rosenthal  {Eeicherfs  ArcMv,  1863),  >vould 
seem  to  reconcile  these  diiTeronces,  and,  by  their  accord,  to  prove  that 
under  the  maximum  influence  of  Calabar  bean  the  sympathetic  is 
powerless,  while  when  the  contraction  is  the  result  of  a  milder  influ- 
ence of  the  drug,  stimulation  of  the  cervical  nerve  will  cause  a  certain 
amount  of  dilatation  *  Fraser,  and  also  Engelhard t,  have  found  that 
if  the  poles  of  a  battery  be  ai>plied  directly  to  an  iris  even  most  pro- 
foundly contracted  by  phj-sostigma,  immediate  dilatation  occurs.  These 
facts,  for  i-easons  stated  above,  do  not  absolutely  prove,  but  they  cer-^M 
tainly  render  it  highly  probable,  that  Calabar  bean  paralyzes  the  penpfi^^^ 
eral  sympatlteik  nerve-fibres  in  the  iris.  It  is,  however,  almost  equally 
probable  that  there  is  a  consentaneous  intimidation  of  the  ocido*motof 
temiinations;  fur  the  myosis  caused,  like  the  mydriasis  produced  by 
atropine,  is  an  active,  not  a  passive,  condition,  and  is  not  only  ranch 
more  foi^eible,  but  is  also  much  more  complete,  than  that  which  follows 
section  of  the  cervical  sympatbeties.  If  the  observation  of  Kossbach 
and  Frohlich  be  correct,  that  overwhelming  dosee  of  the  physostigmine 

*  Reoenlly  RoanUacb  and  FriJhlioh  aCQrinecl  thai  galvntittEtiuQ  of  the  sympstbrtio  fti] 
oauncfl  dilatdtU'Dp  o^ea  vehan  tbe  actum  uf  the  phj^c^Atigmino  is  mast  vigoruus.     As  iL  iti 
BOftrcelj  ccmct'ivablo  Ihitt  tbe  vAriou*  other  invesiigtttora  sshould  havQ  kievta  »o  tnuoh  Ln  ©rror,  i 
it  U  probable  Ihat  Rtiesbacti  mad  Fi'Bblicb  u»ed  such  flTQng  oarreny  thtt  they  w«re  dirocil/  < 
trajiamiltcd  to  Ibf)  irifl. 
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^nully  dilate  the  pupil,  it  is  evident  that  the  oeulo-motor  stimolatioii  ia 
replaced  ut'tor  such  dose  by  ocuiu-mutor  palsy. 

Urine  and  Elimination. — No  study,  that  I  am  aware  of,  has  beou 
made  either  as  to  the  eliminatiun  of  phyBostiguiine  or  a^  to  its  actjou 
ou  the  urinary  seeretioii  in  health.  Dr.  Morton  (Jouni.  Ment.  Sci,y  Jan. 
1875)  haa  found  that  in  general  pamlyKis  under  its  iatluence  urea  and 
the  other  solidtj  of  the  urine  are  decidedly  diniinished.  The  phyaoatig' 
mine  probably  escapes  witli  tiio  renal  seeretion,  and  in  a  case  of  jioison- 
ing  its  presence  could  prubably  be  detected  by  dropping  some  of  the 
fluid  in  the  eye  of  an  animal. 

Thebapeutics. — The  physiological  action  of  Calabar  bean  has  sug- 
Dsted  its  use  in  spasmodic  aftectionj^,  in  atony  of  the  muscidar  coats 
af  the  bovveij  and  in  various  dirtcaaes  of  the  eye. 

The  action  of  Calabar  bean  upon  the  spinal  cord  very  early  led  to 
its  use  in  spasmodic  affections,  and  especially  in  tdanuSy  in  which  disease 
it  has  been  more  freely  employed  during  the  last  few  yeai^  than  any 
other  remedy  except  upiuni.  In  the  paper  of  Dr.  B.  Eoemer  (St.  Louis 
J£td,  Surg.  Jbwrn.^  1873,  p.  367)  are  collected  forty-seven  cases,  of  which 
twenty  proved  fatal.  To  these  1  am  able  to  add  the  twenty  ^vhose 
refei*onces  are  given  below,*  making  in  all  sixty-seven  cu^es,  with  thirty- 
seven  recoveries  and  thirty  deaths, — not  a  very  flattering  record. 

It  is,  however,  pi-oper  to  state,  as  atfecting  the  value  of  these  stti- 
tistics,  that  much  of  the  Calabar  bean  cxtmct  which  has  been  oflered 
in  the  market  is  practically  inert,  and  in  all  probability  insojiie  of  ttieae 
cases  the  drug  did  not  have  a  lair  trial  j  and  that  when  especial  care 
was  taken  by  certain  observers  better  results  were  achieved,  although 
on  so  small  a  scale  as  to  leave  the  issue  in  much  douht.f 

In  trisinm  neonatorum.  Calabar  bean  has  been  employed  with  results 
certainly  no  more  encouraging  than  those  obtained  in  tetanus.  In 
chorea  it  has  also  beeri  used  by  some  practitioners  with  asserted]  udvan- 
Uige,  but  further  ex|>erience  hardly  justifies  its  administration  (see  Bull. 
Gen.  Tkerap.y  Ixxxix.  85,  541), 

The  physiological  action  of  physostigma  upon  the  unstriped  intes- 
tinal muscle-fibres  has  led  to  its  employment  in  atony  of  the  muscular 


•  Fatal  Ca^eS. — Fonwiok,  I  {GtuMyour  Medical  Jounmf,  1800,  p.  3C0)  r  Fran^oUn,  1 
{Tkt  /h*ftnf,  Oct.  1,  1S71);  Livbijrdo,  I  {UntUh  AMctii^nl  Journal,  J m\e,  1872);  Vaiaivieto, 
1  {f*hiititltfpki*i  Mcdfcuf  Timen,  voL  i,  p.  -155;  Tyioiif  I  {ihid.^  |k  41»J  ;  Johnson,  1  {Ihid., 
{».  372);  I  {Ltfndun  Lanfrt^  IS74J;  Bilbunuunn,  I  [ChartefU  Tht;Mi»,  1881)  y  Dtsltimarrc,  1 
(Pari*  Tk^ti;  187o);  Kiebdcit,  1  { Thine  de  Ornvmr*,  1875).  Rrwvkhies.— Fcnwick,  I 
{Gianffow  Mrdirni  Journal^  \My^^,M\S)i  Xeirmai],  1  {Medical  Esamdket'^  J^\y,  1869);  W, 
W.  Ki^D,  1  iPkitadetphia  Medical  Time*,  vol.  1.  p.  196)  ;  J.  U.  Pnckard,  1  {Ibid.^  p.  138)  ; 
CunniDgbi^m^  I  {Biitinh  Mudical  Jonrtrntt  u  1874);  1  {CiticiuHnti  Lattr^ft,  Sept.  1878).  AU 
the»«  cttMSi  were  of  the  iraumnlto  form  of  tbe  disttEue,  Cl)ari«ri  L  (/'ari«  TAe4i'«,  1881); 
Bnrnmni,  I  {LttHvtt,  Jan.  1881);  Fooloy,  I  (iVew  York  Mvd,  Juurn,,  Sept.  187^);  Silbcnnann, 
\{Chari*r'9  The»i9,  1881). 

f  For  a  fftvorablis  riMord^  see  Watson^  Qttttgnuf  Medieat  Journalf  K.  S,,  lS<}9y  vol,  1.  p,  54] 
fODittll  i^^LomioH  rructitiviier,  Scjit.  I80U. 
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coat  of  the  bowels  and  other  similar  organs.     Dr,  V,  Subbotin  (Arckw  i 
/.  Kiin.  Med.y  Bd.  v.  p.  285,  1869)  has  used  the  extract  with  the  hap*J 
piest  results  in  a  ease  of  chronic  bronchial  catarrh  with  intense  dyspnu 
believed  to  be  due  to  weakness  of  the  bronchial  muscular  fibres,  and 
also  in  one  of  apparently  '^phantom  tumor,'*  with  chronic  intestinal  djf$ 
pepsia  and  catarrh.      In  comttpation  dependent  upon  relaxation  it 
also  said  to  be  usefuL     Dr.  A.  Hi  Her  strongly  endones  the  value 
the  extract  in  chronic  intestinal  atony^  after  or  during  a  cat^irrh,  in  ill 
convalescence  from  fever,  etc.,  and  in  constipation  with  fiatuienoe,  in' 
meteorism,  etc.  (Charite-Annakn^  1883,  235). 

Calabar  bean  has  also  been  employed  in  strt/chnine-poisoning,  and  a 
recovery  obtained  after  the  ingestion  of  three  grains  of  the  latter  alka*  ■ 
loid  is  reported  by  I)r.  J.  W,  Key  worth  {Glasgow  Med,  Journ,^  N»  Si 
1809,  i,  54),* 

In  epilepsy f  some  trials  have  been  made  of  the  drug,  but  its  value  i^ 
very  doubtful.  Drs.  Harnaek  and  Witkowski  have  found  tliat  in  epi 
leptic  guinea-pigs  phyg^ostigmino  causes  a  succession  of  fits  lasting  fur 
hours  and  days.  They  ha\'e  fui'thcr  noted  a  similar  influence  upon 
man.  Becently  attention  has  been  called  to  the  employment  of  Cala- 
bar bean  as  a  gaiactagogue^  the  extract  being  applied  to  the  breast 
itself  (Brit.  Med.  Journ.y  1876,  ii.  554). 

Administration- — Calabar  bean  is  usually  administered  as  an  extr 
(Extractum  PhysostigmatiSj  U.S.),  the  commencing  dose  of  which  Is  one 
tenth  to  one-fii\h  of  a  grain.  The  dose  of  the  tincture  (  Tinetura  PAy# 
stigmaiis^  U.S.)  is  twenty  to  forty  minims.  The  alkaloid  is  preferable 
on  account  of  its  certainty,  but  care  is  requisite  not  to  use  it  tfx>  freelj 
Bouchut  ha*?  found  that  in  children  one-twentieth  of  a  grain,  give 
hypoderniieally,  will  produce  very  decided  s^TnptoraSj  which  entirelj 
pass  off  in  about  three  houi^.  It  is  probable  that  one-fil^eenlh  of  m^ 
grain,  repeated  every  three  hours,  will  be  tbund  to  be  a  moderate  dose 
for  the  adult.  It  should  alwa^^s  be  borne  in  mind  that  in  tetanus  and 
other  severe  diseases  it  is  necessary  to  augment  the  dose  until  an  cffci 
is  produced-  Harnaek  gives  the  minimum  fatal  dose  of  eserino  as 
dogs  four  to  five,  rabbits  three,  cats  two  to  three  milligrammes, 
frog  resists  these  doses  successfully. 

Toxicology. — So  far  as  I  know,  Calabar  bean  has  not  been  us 
either  in  Europe  or  in  this  country,  with  criminal  intent.  In  Liverpool 
seventy  cbildren  were  accidentally  poisoned  at  one  time  {Med,  T^mes 
and  Gaz,^  Oct.  1864,  p.  406).  Many  of  the  victims  vomited  spontane- 
ously, and  thus  relieved  themeolves.  Those  brought  to  the  hospital 
wei'e  in  a  state  of  extreme  prui^tration  and  muscular  relaxation.  They 
appeared  to  suffer  almost  no  pain,  only  some  of  them  saying  they  had 
a  little  *'  belly-ache.*'     Among  some  thirteen  examined,  only  one  had 
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the  pupils  contracted.  The  only  child  who  did  not  recover  was  exces- 
aively  weak,  and,  ci^dng  out  suddenly,  was  dead  of  sudden  syncope. 
The  heart  was  found  relaxed  and  flftbljyj  both  sides  equally  full  of  blood. 
In  the  case  of  a  sti-oog  man,  who  had  eaten  half  a  hoan  (^St,  BarthoL 
Mosp,  Mep,^  1879,  xv.),  the  Rvmptoms  were  great  muscular  weakness, 
tightness  across  the  chest,  temperature  of  96, G°  F,,  very  slow,  inter- 
mittent, irregular  pulse,  and  collapse,  without  vomiting,  purging,  con- 
traction of  the  pupils,  or  abdominal  pain. 

In  18G4  I)r.  Klein  wiichter  treated  a  case  of  poisoning  by  an  unknown 
quantity  of  atropine  with  Calabar  bean,  apparently  with  great  benefit. 
Dr.  Bourne ville  detailed  in  1867  some  experiments  which  seemed  to 
©how  that  there  is  a  real  antagonism  between  Calabar  bean  and  the 
mydriatic,  and  in  1870  (Revue  Photograph,  des  Mopitaux)  published  five 
experiments  upon  guinea-pigs,  which  were  very  decisive  in  that  a 
proved  fatal  dose  of  physostigma  was  given  in  each  ease  and  recovery 
obtained  by  the  use  of  nou-lethal  doses  of  atropia.  In  18ti9  Professor 
Koherts  BarLhobw,  of  Cincinnati,  on  the  strength  of  a  few  really  inde- 
cisive experiments,  arrived  at  a  conclusion  oppoHito  to  that  of  Bourne- 
ville.  Recently,  l)r.  Frnser,  of  Edinburgh,  has  in%'estigated  the  subject 
in  so  thorough  a  manner  that  his  essay  may  serv'e  as  a  model  for  those 
who  are  desirous  of  studying  questions  of  antagonisms  between  poisons. 
His  experiments,  three  hundred  and  thirty-one  in  number,  were  made 
chiefly  upon  nibbits,  a  few  havinff  been  upon  dogs.  He  first  investi- 
gated  as  to  the  minimum  fatal  dose,  per  pound  of  the  animal,  of  the 
preparations  used, — the  extract  of  the  bean,  and  the  sulphate  of  eserine. 
It  was  ascertained  that  the  minimum  lethal  dose  for  rabbits  of  the  ex- 
tract of  physostigma  which  he  employed  was  0,4  grain  per  ptmnd  ;  of 
the  sulphate  of  esenne,  0.04  grain  per  pound.  Then  in  sixteen  experi- 
aents  in  which  recovery  followed  the  administration  of  a  dose  of 
Itropine  given  in  combination  with  a  dose  of  physostigma  equal  to  or 
in  excess  of  the  minimum  fatal  dose,  the  animal  used  was  killed  long 
afterwards  by  a  dose  of  the  Calabar  bean  less  than  or  equal  to  thai 
from  which  recovery  had  oceiirred  under  the  influence  of  atropine.  In 
this  way  a  perfect  demonati-ation  of  the  power  of  the  counter-poison 
was  obtained. 

It  was  found  that  the  counter-poison  acted  most  efficiently  when 
thrown  directly  into  the  veins.  Thus,  a  rabbit  weighing  three  pounds 
and  two  ounces  received  1.6  grains  of  the  extract,  and  five  minutes  after- 
wards 0,02  grain  of  atropine,  in  a  vein,  and  recovery  took  place ;  eight 
days  after  this,  1.3  grains  of  the  extract  killed  the  same  mbhit  in  nine- 
teen minutes:  in  another  animal  w*hieh  nine  days  before  had  been  saved 
from  death  after  the  exhibition  of  2  grains  of  the  extract  by  0.5  grain 
of  the  sulphate  of  atropine,  1  grain  of  the  extract  proved  fatal  in 
thirteen  minutes. 

The  next  series  of  experiments  was  undertaken  to  ascertain  the 
maximum  dose  of  physostigma  that  can  be  successfully  antagooi^ied 
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by  atropine,  and  the  doso  in  which  the  latter  should  be  employed.  In 
all  cagea  the  atropine  was  given  fire  minutes  befoi'e  the  Calabar  bean. 
It  was  fouiid  that  one>fifticth  of  a  grain  of  the  mydriatic  would  Buo- 
ce«8 fully  unlugoaize  ono  and  u  half  times,  but  not  twice,  the  minimum 
fatal  dose  of  the  myotic. 

One-fortteth  of  a  grain  of  the  atropine  was  successful  against  two 
to  two  and  a  half  times  the  miinmtim  lethal  dose  of  pbysostigma  ; 
three-fiftieths  was  sufficient  for  three  times  the  minimum  fatal  dose. 
The  small  size  of  the  required  doses  of  atropine  is  very  noticeable,  and 
at  the  present  point  in  the  investigation  a  very  curious  ivsult  w^as  ob- 
tained. It  w*as  found  that  when  three  times  the  minimum  fatal  dose 
of  the  Calabar  bean  were  exhibited,  the  successful  dose  of  atropine 
ranged  from  three-tiftieths  of  a  grain  to  one  grain  and  a  fifth.  When 
three  and  a  half  times  tiie  tatal  dose  of  the  physostigma  were  exhibited, 
success  was  achieved  oidy  with  doses  of  atropine  of  from  one-t^snth  to 
one-fifth  of  a  grain.  Unfortunately,  there  are  only  seven  experiments 
bearing  upon  this  point ;  yet  its  generid  aeoumey,  I  think^  van  scaixjisly 
be  questioned.  When  a  rabbit  received  four  times  the  lethal  dose  of 
physostigma^  the  mydriatic  was  powerless. 

In  the  final  series  of  experiments,  the  atropine  was  administered 
five  minutes  after  the  i>hysoKtigina,  and  it  was  found  that  the  largest 
dose  of  the  latter  which  could  be  combated  successfully  was  three 
times  the  minimum  fatal  dose^  and  the  range  of  the  dose  of  atropine 
was  much  lose  than  when  it  was  given  before  the  poisoning.  Thus, 
with  three  times  the  minimum  lethal  dowe  of  the  Calabar  bean^  death 
occurred  when  three-twentitjths  or  one-fifth  of  a  grain  of  the  antidote 
was  given,  but  recovery  followed  the  administration  of  four-tvventy- 
fifths  of  a  grain. 

No  ex]>erimcnt3  were  made  to  test  the  value  of  physostigmino  in 
atro pine-poisoning.  Dr.  Fraser  states,  however,  on  what  grounds  I  do 
not  know,  that  the  minimum  fatal  dose  of  atropine  in  mbbit^  is  twenty- 
one  grains;  aod  he  found  thtit  whtm  one-half  the  minimum  lethal  dose 
of  physostigmine  is  givonj  together  with  nine  and  foui'-iilXhs  grains,  or 
more,  of  atropine,  death  results. 

These  experiments  of  FruHser  have  been  in  some  degree  confirmed 
by  the  imperfect  researches  of  Amagat  {Journ,  de  Therap.,  1876).  Con- 
siderations previously  given,  however,  show  that  the  cardiac  ant  ago* 
nism  of  atropine  and  ])hysostigmiue  must  be  considered  doubtful,  and,  if 
it  exists,  is  of  little  importjnice.  Whatever  of  life-saving  power  the 
mydriatic  has  in  Calabar  bean  poisoning  is  evidently  dependent  upon 
its  stimulant  action  on  the  respiratory  centres. 

The  question  naturally  arif^es,  How  far  are  the  results  of  these  ex- 
IKjriments  appHeahte  to  the  treatment  of  Calabar  bean  poisoning  in 
man?  Without  dif^cussing  this  at  length,  I  think  the  following  deduc- 
tions are  obvious :  firsty  that  atropine  ought  by  all  means  la  be  tried  in 
poisoning  by  physostigma;  aeeoud^  that  the  doses  of  it  should  never  be 
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very  larK«-^  not  exceeding  m  all  the  tentli  of  a.  grain.  The  use  of  atro- 
pine Blunihl,  of  course,  not  cause  neglect  of  such  measures  of  relief  as 
evftcuttlion  of  tbe  stomach,  the  external  application  of  dry  heat^  etc., 
usual  in  poisoning  by  sedative  narcotics.  Artificial  respiration  should, 
when  necessary,  he  assiduously  practised,  since  death  undoubtedly  is 
due  to  faihii*e  of  the  breathing,  and  Harnai'k  and  Witkowski  have 
found  that  animals  survive  very  large  doses  of  the  poison  when  respim- 
tion  is  maintained  artificially. 

POTASSn  BROMIDUM--BROMIDB  OF  POTASSroM.    U.S. 

Tbe  hrooiide  of  potassium  is  prepared,  according  to  the  officinal 
method,  by  precipitating  freHhly -made  solution  of  bromide  of  iron  by 
the  pure  carbonate  of  potas^sium,  filtenng,  and  evaporating  the  result- 
ant solution.  It  occurs  in  milk-white  cubic  or  quadrangular  pris- 
matic er^'stals  of  an  acrid  saline  taste,  freely  soluble  in  water  and 
slightly  go  in  alcohol.  When  it  is  mixed  with  starcbj  and  chlorine  is 
addedf  a  yellow  color  is  developed.  A  bluish  tint  betrays  eontaraina- 
tion  with  an  iodide. 

Physiolooical  Action.— Local  Action, — When  a  solution  of  the 
bromide  is  applied  locally  to  the  heart,  it  produces  instantly  marked 
lessening  of  its  action,  and,  if  in  sufficient  amount  and  concentration, 
even  instantaneous  diastolic  arrest  {Virchow*s  Archii\  x\L  101).  lTj>on 
the  voluntary  muscles  it  act^s  in  a  similar  manner  when  similarly  ap* 
plied.  If  its  solution  be  not  too  concentrated  or  abundant^  however, 
the  muscle  of  the  frog  is  first  thrown  into  a  tetanic  spasm  (Dublin 
lourn.^  xlvii.  325) ;  and  Dr,  Purser  suggests  that  the  tetanic  symptoms 
en  in  the  frog  poisoned  by  the  bromide  of  potassium  are  due  to  this 
action  on  the  moscles.  On  the  nervc-tninks,  and  also  on  the  nerve- 
centres,  the  bromide  acts^  when  applied  locally,  as  a  panilj'zing  poison 
(^BuU,  Therap.^  Ixxiii,  253,  290 ;  also  Dr,  Amory,  Pkymolog.  and  Therap. 
Action  of  fht*  Bromide  of  Potassiitmj  Boston,  1872,  Part  1 1.,  p.  147;  also 
Ringer  and  Moi^shead,  Journ.  Amit.y  xii.  71).  It  is,  therefore,  evident  that 
the  bromide  of  potassium  in  sufficient  quantity  is  a  deadly  poison  to  al) 
the  higher  aninuil  tissues.  In  general  poisoning  of  animals  by  hypo 
dermic  injection  of  the  bromide,  this  local  action  is  often  very  mani 
fe8t,  and  pai-alysis  of  the  part  into  which  the  solution  has  been  thrown 
follows  very  rapidly  upon  the  injection.  In  the  form  of  powder  it  is 
affiimcd  to  be  somewhat  caustic,  auil  has  been  highly  recommended 
for  the  destruction  of  excessive  granulations,  etc.  {Brit,  Med,  Joxirn,, 
187G,  ii.  4»a). 

General  Action, — Bromide  of  potassium  administered  to  frog«t  in 
minute  doses  produces  as  a  ftv^t  I'esult  a  tetanoid  condition,  in  which 
^ere  may  be  very  marked  opisthotonos.     After  a  short  time  this  stage 

muscular  excitement  gives  way  to  one  of  gi-eat  muscular  relaxation 
and  total  abolition  of  reftox  actions*  Yohmtary  movements,  however, 
often  occur  during  this  period,  and  the  frog  which  has  been  lying  limp 
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and  apparently  dead  will  startle  the  observer  by  a  sudden  vigorous 
leiip,  Thia  fact  has  been  so  frequently  witnessed  that  there  can  be  no 
doubt  of  its  truth.  It  is  vouched  for  by  the  following  observers;  J, 
il  Pui'ser  (^DuMin  Journ.  Med,  ScL,  xlvii.  324,  1869)  j  Lewisky  aus 
Kazan  (Virchows  Archiv,  Btl  xlv.  p,  191,  1869);  J.  Y.  Laborde 
(ArchiDes  de  Fhystol.  Norm,  et  FathoL^  t.  i.  p.  423,  1868,  and  Comptes- 
MenduSj  t.  Ixv.,  1867) ;  M3I,  Damourette  and  Pelvette  (BulL  Therap,, 
1867,  Ixxiii,  249).  Veiy  early  in  the  jmralytic  stage  the  respiratory 
movements  are  affected^  and  they  gradually  grow  less  until  their  final 
arrest.  When  a  very  large  dose  of  the  bromide  is  given,  death  may 
be  induced  by  paralysis  of  the  heart  (Albert  Eulenberg  and  Paul  Giitt- 
maniij  Virchow's  ArchiVi  xli.,  1867) ;  but  after  a  small  toxic  dose  this 
vii^eufl  continues  to  beat  long  after  tlie  cessation  of  breathing.  If  the 
drurj  be  given  by  an  injeution  practised  in  the  vicinity  of  the  heart, 
sudden  cardiac  arrest  always  occurs. 

Upon  nmmmals  {Bu!L  Therap.^  Ixxiii.  256;  Yirchow's  Arc}di\  xli. 
97)  the  bromide  acts  xqvj  much  as  upon  frogs,  inducing  progressive 
paralysis,  depression  of  tempei'ature,  and  death  by  asphyxia  when  given 
in  small  poisonous  doses,  and  great  dinturbance  of  the  circulation,  with 
finally  diastolic  arrest  of  the  heart,  when  very  freely  administered, 

Ko  case  of  acute  poisoning  in  man  with  the  bromide  of  potassium 
has  been  recorded.  The  nearest  approach  to  a  toxic  effect  I  have 
knowledge  of  was  in  a  medical  student  at  the  University  of  Pennsyl* 
vania,  who  took  an  ovmc©  by  mistake :  he  reported  that  the  only  effect* 
were  immediate  severe  pain  in  the  stomach  and  oesophagus,  nausea,  a 
little  vomiting,  great  tliirst,  a  feeling  of  weight  in  the  head,  and  great 
sleepiness,  which  lasted  for  tliree  days. 

The  results  of  the  continuous  employment  of  large  doses  of  the 
bromide,  however,  demonstrate  that  it  acts  upon  man  as  upon  the  lower 
animals.  When  it  is  taken  with  sufficient  freedom  to  accumulate  in  the 
system,  a  conjunction  of  phenomena  known  as  bromism  arises.  The 
cerebral  s3miptoms  are  a  sense  of  mental  weakness,  heaviness  of  Intel- 
lect»  failure  of  memory,  partial  aphat?ia,  great  somnolence,  and  depres- 
sion of  spirits.  With  these  there  may  be  decided  impairment  of  the 
sensibility  of  the  mucous  membranes  and  of  the  skin,  so  that  titillation 
of  the  fauces  may  be  without  effect,  and,  according  to  Puche,  even  heat 
applietl  to  the  skin  calls  forth  no  complaint :  Huette  (^Manoires  dc  Id 
So€.  Biolog.^  1850)  has  seen  in  some  eases  absolute  anajsthesia  of  the 
sclerotic  conjunctiva.  The  sexual  function  is  abolished.  There  is  also 
veiy  geuei-ally  fetid  breath,  and  an  eruption  of  acne,  which  may  indeed 
be  very  severe.  Of  eour-e,  in  any  individual  case  of  bromism  many 
of  these  s^^nptoms  may  be  wanting  j  but  when  the  use  of  the  remedy 
is  persisted  in,  they  all  at  last  become  developed  in  an  intense  degree. 
Professor  Edward  II.  Clarke  thus  speaks  of  a  case  which  came  under 
his  notice  :  **  The  fetid  breath  becomes  nauBeous ;  oedema  supervenes  on 
congestion  of  the  uvula  and  fauces  j  the  whispering  voice  sinks  into 
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aphonia ;  sexual  weakness  degenerates  into  impotence ;  muscular  weak- 
nem  becomes  complete  paralysis ;  reflex,  general,  and  special  sensations 
dbappear ;  the  eai*s  do  not  hear,  nor  the  eyes  see,  nor  the  tongue  taste ; 
the  expression  of  hebetude  becomes  tirst  that  of  imbecility,  then  that 
of  idiocy  J  hallucinations  of  sight  and  sound,  with  or  without  mania, 
precede  general  cerebral  indrfTerence>  apathy,  and  paralysis  ;  the  respi- 
ration, without  the  stertor  of  opium  or  alcohol,  is  easy  and  slow;  the 
temperature  of  the  body  is  lowered  j  as  the  broniism  becomes  more 
profound,  the  patient  lies  quiet  in  bed,  unable  to  move  or  feel  or  swal- 
low or  spoak,  with  dilated  and  uncontraetile  pupiU,  and  scarcely  any 
change  of  the  color  of  his  skin  or  face/*  Death  has  been  attributed  to 
the  effect  of  the  continuous  use  of  the  bi^omide  in  largo  doses.  Thus, 
Dr.  Hameau  reports  (in  the  Jo  urn.  de  Med.  d£  Bordeaux)  the  case  of  a 
young  woman  who  took  four  and  a  half  pounds  during  the  course  of 
ten  months,  and  while  in  a  condition  of  cachexiaj  with  yellowish  skin, 
H  copper-colored  eruption  upoil  the  forehead,  colic,  gastralgia,  insomnia, 
etc.,  suddenly  became  greatly  prostrated,  and  had  delirium  with  profuse 
fiweatE^  followed  by  death  in  four  days.  Dr.  Anton  Eigncr  (  Wiener 
Med.  PresMj  Nos.  25  to  34,  1886)  details  the  case  of  a  woman  who  took 
five  pounds  in  less  than  a  year,  and  while  having  very  pronounced 
Bymptoms  of  brouusm  was  seized  with  delirium  and  suffered  from  hal- 
lucinations of  sight  and  hearings  saying  she  was  being  poisoned,  and 
finally  died  of  pneumonia.  In  neither  of  these  cases  can  it  be  con- 
aidered  probable  that  the  bromide  was  thts  direct  cause  of  death. 

Action  on  Nervous  St/stem. — The  persrstonce  of  voluntary  movement 
in  the  frog  after  the  abolition  of  reflex  actions  shows  that  the  influence 
of  the  drug  is  not  chiefly  exerted  upon  the  cerebral  centimes  of  motor 
iin puisne,  nor  upon  those  cells  of  the  cord  whit'h  originate  movement, 
but  upon  either  the  atfcrent  nerves  or  those  portions  of  the  cord  which 
transmit  the  impulse  from  those  nerves  to  the  cells  presiding  immedi- 
ately over  motion.  This  is  contirmed  by  some  experiments  of  Lewisky, 
in  which  it  Avas  found  that  previous  separation  of  the  cord  from  the 
cerebrum  had  no  influence  upon  the  action  of  the  bromide.  Both  ho 
and  Purser  also  found  that  death  occurred  from  small  doses  before  the 
motor-nerve  trunks  and  tlie  riuisclcH  had  lost  their  irritability  (confirmed 
by  Saisson,  SchmidVs  Jahrb.,  Bd.  cxliii,  p.  17).  This  being  so,  the  ques- 
tion arises  whether  the  paralysis  be  spinal  or  due  to  paralysis  of  the 
peripheral  afferent  nerves.  There  is  an  apparent  conflict  in  the  evidence 
upon  this  point,  Eulcnberg  and  Guttmann  {loc.  dt,,  p.  103)  found  that 
when  access  of  the  poison  was  prevented  to  one  or  more  limbs  by  tying 
the  arteries,  reflex  actions  were  abolished  in  these  parts  as  rapidly  as 
in  others.  Similar  results  have  been  obtained  by  Lcwisky,  by  Boberts 
Bartholow  {Bromides^  Providence^  1871),  by  Purser*  {loc.  cit.y  p*  326), 


*  From  the  wording  of  fais  memoir,  howerer,  it  \a  dottbirul  irh«ther  Purter  performed  the 
csperimcDi  hiuiidf. 
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and  by  Laliordo  {loc,  cit.,  p.  4S4),    The  latter  observer  has  aUo  found 
that  electrical  at im illation  of  a  nen^e  hiujh  up  will  eauf*e  violent  $pafins 
in  the  iniis<?le3  directly  supplied  by  it,  although  it  may  be  unable  to  ex- 
cite the  slightest  reflex  treraor.     On  the  other  hand,  Bamoiirette  and 
Pelvetto  u**sert  a  contrary  i*eftiilt.     Unfortunately,  ihey  do  not  give  the 
dctaih  of  their  experiments.     They  sttite,  however  (p.  247)»  that  if  the 
lumbar  plexus  of  ves-sels  be  tied  before  the  poisoning,  the  fore  feet  lose 
their  reflex  activity  before  ihe  hinder.     There  are  two  possible  niethodi  J 
of  reconciling  their  result.^  with  those  of  the  other  obnervers.     In  mm%\ 
way  the  operation  umy  have  interfered  with  the  circulation  in  the  lower 
part  of  the  cord,  and  consequent ly  tbe  poii?on  have  reached  more  IVeelj 
the  upper  part  of  it  and  acted  tirst  upon  it.     Again,  if  the  injection  wa 
as  is  very  probable,  thrown  into  the  anterior  portion  of  the  body*  tb« 
poison  may  have  reached  the  anterior  extremities  in  bo  concentrated  i 
form  as  to  have  acted^  as  it  were,  locally  upon  their  nerves  and  niu§eleiil 
The  same  obf^ervers  in  another  portion  of  their  memoir  show  that  thi 
solutions  of  the^e  salts  travel  by  imbibition  ;  and  this  and  their  loc 
action  Beom  to  me  to  be  the  cause  of  the  differences  of  experimental 
ragults.     It  seem?*  well  established  that  cutaneous  anesthesia  in  i^reat 
or  less  degree  accornpanies  the  loss  nf  reitex  activity ;  for,  as  Dr,  Pursefl 
says,  a  poisoned  animal  quite  able  to  jump  submits  to  pinching,  prielj 
ing,  burning,  etc,  without  moving.    Eulenberg  and  Guttmann  have 
noticed  the  same  thing  in  some  mbbits.     Bamourctte  and  Pel  vet  te  (toeA 
citi  p.  247)  have  noticed  a  condition  in  which  electrical  stimulation  of 
a  ner%"e-trunk  produced  marked  refiex  action,  although  no  exeitemend 
of  the  skin  supplied  by  the  afferent  ftbres  of  the  nerve  was  capable  of 
doing  this,  showing  that  the  extremities  of  the  sensitive  nerves  ar 
allectcd  betbre  the  trunks.     The  evidence  is,  I  think,  suflieient  to  provt 
that  bromide  of  potassium  affects  all  parts  of  the  nervous  system  of 
the  lower  animals,  but  that  the  cerebrum,  the  motor  tract  of  the  cor 
and  the  efferent  nerves  are  tiie  last  portions  to  be  afl\»ete<l ;  that  th| 
most  sensitive  to  its  action  is  the  receptive  portion  of  the  cord, — tha 
which  receives  and  transmits  reflex  impulses, — and  next  to  this,  and 
perhaps  almost  equally  susceptible  with  it,  are  the  peripheral  ends  of 
the  afferent  nerves. 

Upon  the  cerebrum  of  the  higher  animals  the  bromides  undoubtedljr^B 
exert  an  influence,  and  the  researches  of  Professor  A I  be  rtoni  (Arch.fi^^ 
£xf)er.  Path.  Them  p.,  xv.  256)  have  thrown  much  light  u]mn  the  usetVil- 
nesa  of  the  drug  in  epilepsy.     That  obsei'vor  tbund  that  when  adminis-^ 
tered  to  dogs  the  bromide  depresses  very  markedly  the  power  of  th 
motor  zone  of  the  cerebral  cortex  to  respond  to  stimuli*  and  to  s\\*4 
forth,  on  decided  irritation,  epiloptic  discharges:  it  was  also  fliscover 
that  this  action  of  the  bromide  was  much  moi'e  decided  when  there  ha 
been  a  prolonged  saturation  of  the  system  with  the  drug  than  after  i 
Bingle  large  or  even  toxic  dose.     The  intellectual  symptoms  of  bi'^misi] 
Bbow  that  in  man  the  action  of  the  bromide  on  the  cerebral  cortex  ia 
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:cd  than  in  the  lower  animals,  on  account,  no  doubt,  of  the 

td^er  cerebral  development.     The  drug  in  other  respects  acta  upon 

as  ujjon  lower  nuiramidB^  loweriuu^  the  reflex  excitability  of  his 

eord,  paralyzing  the  ends  of  the  peripheml  neiTcs,  etc. 

According  to  the  researches  of  Dr.  B.  Schulze,  there  is  under  the 

mfluence  of  the  bromide  a  decided  clecrt?a**e  in  the  elimination  of  phos- 

|)bon]ji, — an  indication  that  the  protojjlasmic  molecular  changes  in  the 

liurroiiii  system  are  lessened  by  the  drug  {Zeitschrift  /  BioL^  xix,  301, 

Circulation. — It  is  well  established  that  large  toxic  doses  of  the  bro- 
ittide  exert  a  direct  paralyzing  action  on  the  heart,  lessening  both  the 
furceand  the  frequency  of  the  beat,  and  finally  causing  diastolic  arrest.* 
I)T,  J.  G.  Schouten  (Archw  der  HdlL,  xii/2,  p.  97,  1871;  Srhmidfs 
JdkA,  Bd.  cliv,  p.  It)  found  that  duriui^  the  slow  injection  of  a  two- 
jwf-ceat.  solution  into  the  vena  cava  of  a  rabliit  the  cardiac  systole 
grew  Blower,  the  diastolic  pauses  longer,  and  finally  the  heart  stood 
still,  exhibiting  only  fibriiltiry  contnictions  of  its  walls.  The  same 
observer  is,  j*o  far  as  I  know,  the  only  one  who  has  made  manometrical 
ilodieB  of  the  action  of  small  doses  of  the  drug.  He  found  that  such 
amounts  of  the  bromide  adminii^tcred  hypodennically  or  by  the  stomach 
ikaysi  pniduced  increased  pulse-fret|ucncy  with  lois^ened  arterial  prcKs- 
ure.  His  experiments  were,  however,  not  carried  far  enough  to  de- 
roonBtrate  cither  how  these  two  changes  are  brought  about,  or  the  rela- 
tionft  of  the  drug  to  the  vaso-motor  nerves.  Much  has  been  predicated 
^^Ti  the  theory  which  asserts  that  bromide  of  potassium  causes  vaso- 
'notor  spasm.  No  decisive  proofs  have,  however,  yet  been  offered  of 
tbe  truth  of  this  favorite  dogma.  The  evidence  so  far  brought  forward 
li  M  follows :  Lewisky  found  that  if  the  toes  of  two  frogs — one  poi- 
tonod,  the  other  not — were  cut  off,  the  un poisoned  frog  bled  much 
more  freely  than  the  other.  This  experiment  has  been  confirmed  by 
I^r  Amory :  it,  however,  evidently  does  not  prove  the  existence  of 
^J^ymninr  spasm,  but  only  that  of  a  le^^sened  activity  of  the  circula* 
tbn,  which  may  be  of  cardiac  origin, 

Acccmling  to  Baraourette  and  Pelvctte  {loc.  cit.,  p.  249)^  when  the 
interdiiarital  membrane  of  the  frog  is  watched  during  poisoning,  there 
i*  Nson  at  ^rst  very  oflen  an  exceedingly  brief  period  of  increased  cir- 
<'^lation,  but  in  a  very  short  time  the  latter  becomes  much  slo%ver.  Br. 
iteuHot  [Lfyude  de  la  BfUadonp,  p.  49)  asserts  that  by  the  aid  of  the 
Tiicmiieojie  this  slowing  of  the  circulation  can  readily  be  seen  to  be  due 
^  a  (lODtraction  of  the  capillaries,  and  especially  of  the  small  arteries, 
^koic  lumen  may  even  be  obliterated.  Dr.  Saisson  (Schnudfs  Jahrb,^ 
Bn  <  xliii.  p,  17)  also  asserts  that  he  has  witnessed  a  similar  phenomenon 
ifi  tlu»  tongue  of  the  fi"og,  and  I>r,  Hammond  and  Dr.  Amory  state  that 
^^'^v  liavn  seen  it  in  the  brain  of  the  dog,     On  the  other  band,  Br, 
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Parser  {loc.  cit)  and  Dr.  F.  B,  Niinneley  (London  Pract,^  toI.  iii.  p, 
351)  assert  that  the  vessels  in  the  frog*9  web  are  not  affeoted  by  bromide 
of  potassium  given  hypodermieally. 

3Iy  own  studies  of  the  action  of  various  poisons  upon  the  venBela  of 
the  frog's  web  have  yielded  aoch  varying  and  nnsatittfactoty  resull^  as 
to  make  me  hesitate  in  accepting  evidence  of  tJiis  nature  unless  other- 
wise  corroborated.  In  the  absence  of  nmnometrieal  studies,  I  tliink  tlie 
most  that  can  be  fairly  claimed  is  that  our  present  knowledge  renders 
it  somewhat  probable  that  the  salt  under  consideration  is  capable  of 
producing  vaao-raotor  spasm.  The  further  deduction  that  the  nervous 
Bymptoms  induced  are  secondary  to  and  produced  by  this  spa^m  is 
wholly  gratuituuss,  unproved,  and  improbable.  The  effect  of  the  bro- 
mide when  applied  locally  to  the  bared  nerve  demonstrates  that  it  aet« 
directly  upon  nerve-tissue.  Further,  the  absolute  amcmia  of  the  bkwxi- 
lesa  "suit  frog''  produces  no  such  nervous  sjTnptonis  as  does  even  a 
non-toxic  dose  of  the  bromide ;  and  the  direct  experiments  of  Dn  A. 
Weil  {Relchert^s  Archie,  1871,  p.  271)  have  shown  that  in  the  frog  the 
complete  abolition  of  circulation  has  no  effect  upon  the  spinal  marrow 
or  upon  reflex  actions  during  the  first  half-hour.  The  proof  is  very 
strong  that  the  drug  acts  directly  upon  the  nervous  tissued. 

Temperature, —  In  warm-blooded  animals,  toxic  doses  of  bromtdo 
of  potassium  lower  very  decidedly  the  temperature.  There  have  been 
tio  c^  lor  i  me  trie  experiments  to  determine  whether  this  fall  of  tempera- 
ture is  due  to  a  diminished  heat^production  or  an  increase  in  heat-elimi- 
nation.  The  i^elaxed  condition  of  the  vaso-motor  system  under  the  influ- 
ence of  the  bromide  favors  the  escupe  of  heat,  and  it  is  probable  that 
the  fall  of  bodily  temperature  is  due  in  pail  or  altogether  to  an  exces- 
sive loss  of  heat;  especially  is  this  probable  since  there  is  a  sufficient 
concord  in  recent  researches  upon  the  action  of  the  bromides  to  indicate 
that  they  increase  rather  than  diminish  tiHsuc-changc* 

I)r.  Kabuteau  {Gaz.  Hebdom.^  18t»i*)  found  that  while  tnking  the  bro- 
mide there  was  slight  lessening  in  the  daily  elimination  of  urea.  The  ex- 
periment was,  however,  a  single  one,  and  the  daily  dose  of  the  bromide 
was  only  fifteen  grains,  an  amount  so  small  as  to  have  no  determinate  in- 
fluence. In  the  A  meriean  Journa I  of  Medical  Science,  July,  1 868,  Dr.  H.  Bill 
reported  the  results  of  an  elaborate  study  of  the  action  of  the  bromides 
upon  elimination,  lie  found  that  there  was  a  v^^vj  decided  decrease  in 
the  amount  of  carbonic  acid  thrown  off  fix>m  the  lungs,  but  that  the 
elimination  of  urea  was  not  sensibly  affected.  On  the  other  hand,  the 
quantity  of  urine  was  usually  increased,  the  colonng-matters  invariably 
augmented,  and  the  action  on  phosphoric  acid  varied:  after  smaller 
doses  it  appeared  to  bo  slightly  increased.  Schuhe  {ZeiUchr.  fkr BioL^ 
vol  xix.  p.  301),  whose  article  I  have  seen  only  in  abstract,  in  an  ap- 
parently very  careful  investigation  on  his  own  person,  ibund  as  the 
result  of  the  ingestion  of  one  hundred  and  fifty  grains  of  bromide  a  day 
that  the  urinary  secretion  was  greatly  iocreusedj  the  phosphorus  dimin- 
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ibhed,  the  sulphur  very  much  increased,  and  the  nitrogen  sli^jhtly  in- 
creased. The  experiuients  of  Chittcuderi  and  Culbert  (Chem.  ^^tud, 
Laborat,  of  Yale  Cotlegf.)  were  also  made  with  jE^eat  care,  and  the  maxi- 
mum dose  was  one  hundred  and  fifty  grains  a  day.  The  result  was 
tlimiuished  excretion  of  phosphorus,  but  a  pronounced  increase  of  urea. 
In  Chitttenden  and  Culbert's  experiments  the  bromide  of  ammonium 
acted  like  the  bromide  of  potassium,  but  more  powerfully,  so  far  at 
bast  as  the  urea  was  eoncenned. 

KUmination. — Whea  the  blood  is  charged  with  the  bromide^  the  salt 
prohably  escapes  with  all  the  secretions.  It  has  been  found  by  VoisiriT 
Amory,  Namia«,  Bill^  etc.,  in  the  ealiva  and  in  the  urine,  and  by  kmory 
m  the  perspiration  {^Bost.  MaL  Siinj,  Journ.^  Oct.  1868),  In  the  bcKly  of 
a  man  who  died  while  taking  it,  M,  Namias  (Comptes-Rtmdits,  t  Ixx. 
p.  882)  found  it  in  all  the  liquids,  as  well  ae  in  the  brain,  liver,  spinal 
cord,  lungs,  etc.  Elimination  takes  place  to  a  certain  extent  through 
the  skin,  and  to  some  extent  through  the  intestinal  mucous  membrane 
also.  P.  Guttmann  (F/rt7ioi£j'5^4n:Aft?,  Ixxiv.)  has  recognized  bromine 
in  the  contents  of  the  acne  pustules  of  broniisni-  Dr.  Biil  {!ot\  cif.,  p, 
25)  always  detected  the  bromide  in  marked  quantities  in  the  faeces  of 
men  taking  it;  and  11.  Quincke  {Reicherfs  ArchWy  1868,  xxxv.  158) 
found  that  when  forty  gniins  of  bromide  of  sodium  were  given  to 
dags  with  intestinal  fistula,  two  and  a  half  hours  afterwards  the  in- 
fc:^tinal  juices  were  free  ftYirn  the  bromide,  which  reappeared  in  them 
^from  three  to  six  hours  later.  The  salt  escapes  also  thrtrngh  the 
kidneys.  The  rapidity  of  elimination  seoras  to  vary:  thus,  Amoiy 
^recovered  one-half  of  the  amount  ingested  during  the  first  and  one- 
third  during  the  second  twenty-four  hours,  and  Mr.  Ware  (Thesis  of 
Dr,  H.  P,  Bowditch,  loc.  citJ)  obtained  a  little  more  than  half  of  the 
n mount  ingested  in  the  urine  of  the  succeeding  thirty- two  hours,  while 
Hill  was  not  able  to  get  more  than  one-eighteenth  of  it  during  the  first 
day.  Dr  Bill  has  frequently  found  the  bmmide  in  the  urine  two  weeks 
after  the  last  dose  has  been  exhibitefl;  and  Dr,  Eabuteau  has  seen  its 
presence  persist  under  similar  circumstances  for  a  month. 

It  has  Keen  ch^imed  (Professor  Binz,  London  Pract.,  1874)  that  the 
bromide  of  potassium  owes  its  physiological  and  therapeutic  powers 
m>lely  to  its  base.  This  is  plainly  not  the  case,  as  the  bromide  is  not 
irgely  decompoi^ed  in  the  system,  and  the  symptoms  caused  by  it  are 
^er>^  ditferent  fmm  those  produced  by  carlxmat©  of  potash :  in  a  later 
puhHeation  (Arch,  f.  Exper,  Path.  Therap,^  xiri.)  Professor  Binz  him- 
self has  showTi  that  bromine  vapor  produces  in  fW)gs  effects  in  maiiy 
respects  similar  lo  those  caused  by  the  potash  salt.  At  the  same  time 
it  is  almost  certain  that  the  potash  influences  the  systoni,  and  that  the 
whole  result  is  produced  by  a  conjoint  action  of  both  ingredients  of 
the  salt.  G.  Krosz  {Arch.  f.  Exper,  Path.  Therap.,  vi.  43),  in  three  ex- 
periments upon  man,  found  decided  difference  in  the  results  following 
proportionate  doses  of  bromide  and  chloride  of  potassium  and  of  bro- 
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miiie  of  sodium.     lie  attributes  the  lessoning  of  reflex  activity  lo  the 

bromiao.* 

Thj£RAPEUTICs,< — Bromido  of  potassium  is  employed  by  the  them- 
pGUtiiit  to  quiet  cerebral  excitement  when  not  inflammatory  in  iU  nature; 
to  leason  ov'er-ausceplibility  of  the  spinal  eontreB  of  reflex  action, 
or  of  the  peripheral  afl"ereiit  nerve.s  whiub  lead  to  these  centres;  and 
to  subdue  nervous  excitement  of  the  genital  system.  The  contra* 
indication  to  its  uae  in  the  existence  of  a  high  degree  of  debility  or 
exhaustion. 

There  are  various  forms  of  nervom  excitement  or  unrest,  such  as 
Bomotiraes  follow  exeeasivc  intcHectual  toil,  anxiety,  and  other  nei*vou« 
strain,  or  occur  during  convalescence  from  acute  disorder,  in  which  the 
salt  now  under  consideration  is  very  vahiable.  The  same  may  be  &aid 
of  some  forms  of  hy^ieria.  In  some  eases  of  neuraUjia  it  undoubtedly 
aflbrds  great  relief,  but  in  the  majority  of  cases  it  fails.  It  has  seemed 
to  me  useless  in  neuralgia  dependent  upon  antemia  or  want  of  power . 
and  my  experience  agrees  with  that  of  Dr.  Anstie,  that  it  is  especjally 
useful  in  pei-sona  of  good  nervous  power,  muscular  force,  and  activity 
of  circulation.  As  a  hvimotic,  it  is  employed  in  wakefulness  from 
nervous  excitement  and  in  delirium  tremens. 

The  chief  use  of  the  bromide  is,  however,  to  lessen  reflex  activity 
It  is  especially  in  epilepsy  that  it  has  attained  a  we  11 -deserved  reputti- 
tion,  doing  lar  more  good  than  all  other  remedies  combined,  sometimes 
effecting  cures,  more  commonly  ameliorating  the  symptoms,  but  occa- 
sionally failing  entirely.  There  is  no  known  method  of  distinguishing 
before  trial  with  any  certainty  in  what  eases  it  will  do  good.  Trous- 
seau (Clin.  3Ied,^  Syd.  8i)C.)  and  Bartholow  (he.  cit.)  both  assert,  how* 
ever,  that  it  is  least  eflReient  in  the  mild  form  of  the  disorder  known  as 
the  petit  viaL  The  most  brilliant  rcsults  have,  as  a  rule,  been  obtained 
in  cases  of  not  too  long  duration  in  %vhieh  the  fits  are  frequent  and 
severe.  The  governing  principle  in  its  use  is  to  try  it  in  every  case, 
increasing  the  dose  until  a  mild  degree  of  bromism  is  induced,  and 
being  gnided  by  the  results. 

The  salt  is  also  often  officaeious  in  other  reflex  spasmodic  neuroses : 
in  the  vomiting  of  pregntincy  or  of  itterine  diseases ;  in  the  convulsions 
of  childTOn  ;  and^  according  to  Dr.  J,  T.  Rothi*ock,  in  preventing  the 
so-called  nrethral  fever  indueefl  in  very  susceptible  males  by  the  intro- 
duction of  the  catheter  or  bougie.  The  physiological  action  of  the  salt 
seemingly  indicates  that  it  is  of  all  known  remedies  the  one  best  suito<l 
for  the  treatment  of  tettimfS.  Clinieal  experience  certainly  accords  with 
this  concluBion :  in  the  following  table  are  collected  thirty- four  cases 
of  tetanus,  nearly  all  traumatic,  in  which  there  were  but  four  deaths* 
Not  less  than  a  half-ounce  of  the  salt  slioidd  be  exhibited  in  the  day, 
and  at  night  chloral  should  be  used  as  a  hypnotic.     (See  Chloral.) 


*  Consult  who  Stcioftuer'a  paper  in  Fi>cAoip'«  Arekiv^  Bd.  iix. 
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The  table  contains  all  the  stulistk-ul   iufonnation  I  have  on   the 
Bubjoct.     Cases  not  otherwise)  marked  recuvi^red  ; 


JlBportor. 

Nu. 

KIdJ. 

PIum  Reported. 

B«iMrkb 

Pr*  Bacht-iMt  .   .   . 

TmnmftUc. 

London  Ijiuct't,  Feb.  l»OU. 

Dr.  DirTt^y        ... 

Buntoii  Mtul  iftud  fiiurg.  Juurnkl. 

HurpliinpiUwuwiL 

A.  W%r^amon  .  .  . 

•* 

ICainbnrgh  ^It^.  Jotirnul,  July,  IRTi. 
U.  S.  Army  M*.K  Dvpifcitmeut  Ciixukr 
No.  a.  Auk-  JliTl, 

CbWrml  Idea  ttied. 

I»T.  PatiM     ,  ,   .  . 

•* 

Gairtt**  HelKlumiiamlr^,  No.  8A,  1S72. 

Opium  ftbo  vtvd* 

Dr.  C  1*   Uxrd    .  . 

'* 

New  l(4tmedlii,  Jan.  I«7J. 

I^r.  ISnichou    ,  ,  . 

i* 

Bulb'tiu     Tli6rm(>«uU(iiie,    yoj.    IxxvlU 

Smiill  bli^tng  Md 
tiiUeriMUuu  ttleo 
tMwd. 

Hubert  Bfown    .  , 

**          1 

fillnl>uri[h    Mod.  and  Surg.  Jouni»l. 

Pmr  Umy  FIfuitln. 

»* 

flHllotli)    TtiC'nip^uttiiue,    to),    IxivlU 

Ibt4, 

TtUnlMllhtc. 

Ibb*. 

r»r.  PAtvlliel ,   .    . 

Tn*fitimiic, 

Diuilw^he  Klinlk,  P'  21.  1H74. 

Ohl<»ril  «i1w  nwd. 

l)T.  Trvrjholuto   . 

(jiimil*  .>k'(L  lUcMfd,  AjtH,  UITk 

Cblunil  nlvj  iiMnJ« 

AlleaCoutU    .  .  . 

Idii'patblc. 

Li*iiibjn  rmcCitiouor,  A|iril,  mi. 

need. 

H,  r.  A  iitlrewe  . 

r        ' 

•                                7 

U.  K.  ?t«5l .... 

1 

•                                f 

Dl«t 

a  Derby  

1 

•                               t 

Tuoli  n«Arfv  12  M. 

I>r,  1liik«w»n  .  .  , 

1 

•                               f 

t»r.  M«ii«Mck  .  ,  , 

? 

•                               1 

DifKl-t  3t>«niI«iiof 
the  bromide  'v^iT 
four  hourK    w^h 

2>»  mliiirnH  of  the 

tliirtnrti  uf  b«llii- 

dt*nbM>. 

B.  SontlMj  .... 

I 

Truu.  Loud.  CliD.  8oc.«  z.  UH, 

Dird,  liTiintiile  iu»l 
iiwdrn-'i-ht^ii'mith 
to  IvMt  It*  viilutv. 

A.  CkhM 

1 

Tniitnmilc. 

l^  l»T«Kr*i  MM.,  187A.  370. 

Le*to 

I 

Trmiuuatio, 

liilitt,  MiHl.  TlniM,  V.  J07. 

Hiloml  »l*j  ii«t%tl 

H.  Vm  Bonn    .  . 

1 

TnujiuiUc. 

C%l^gt)  Med.  Juuru..  F«b.  1»iD. 

€bbTH],  CiiUi-nr 
benn,  and  cphtai 
iiLsii  n»wL 

L  W.  Liuikiinl  ,  . 

% 

Trmmnnltc. 

Vii^nl*  Med.  Montlily*  IMO,  ftW. 

(!]itorM  Mnd  upium 

l*T.  B«Jti?r     .... 

I 

TrmuHUitir. 

J^fidon  PractUtoii(>r,  Ftrb.  18«2. 

C^tl'iml  hIoo  UMnl. 

I*'     H--'--.^f^,      .     , 

1 

Tmiiauitir'. 

PAH*  Theele,  IbSU,  K».  l^OU  (lAmtoiaud). 

Diwd. 

1 

I 

Tntuiufttlc. 

»4                       It                       tt                       M 

1' 

I 

? 

*t                       M                       It                       II 

;» 

Tnftutaatlc. 

l«                       M                       It                       •• 

l>r.  h^ifutttiii  .  .  [ 

1 

Trmunuitlc. 

II                       II                       II                       II 

I»f.  I^eiri       .... 

1 

Timunwac. 

il                       I*                       II                       II 

1 

? 

If                       II                       II                       11 

In  8tri/chnine-poisoning^  Dr.  Saisson  hart  dL-monstnUed  the  value  of 
the  bromide  hy  experiments  cm  unirnulM,  and  Dr,  C'has*.  H.  Gillespie 
(Amer,  Jourtu  Med.  ScL,  Oct.  1870)  and  Dr.  C.  L,  Bard  {Phila,  Mat 
Times,  Juno,  1871)  have  each  reported  recovery  under  its  use,  without 
vomitiniT,  aftor  the  ini^estioii  of  three  grains  of  the  alkaloid. 

In  nervouf*  excitement  connected  with  the  geniUd  function^  bromide 
of  potassium  is  often  of  great  value.  When  there  is  actual  intlamma- 
tory  disease,  as  in  gonorrhma,  the  dni^  frequently  fails  to  effect  the 
detiinjtd  end.  If,  however,  there  be  no  organic  lewion  of  the  organs 
or  of  their  nerve-centres,  the  continued  dose  will  usually  succeed  to  a 


*  AU  the  oa*ei  miirked  nitb  »n  ftiterink  itro  taketi  fnim  Dr.  Roenier't  pftper  {St*  tttnU 
Mtd,  and  S»rff»  Journal,  187;^].     I  bplievo  they  wore  nil  tranmn,tiG, 

-f  Since  the  bellAdoDOA  [irubablj  did  ajj  much  harm  an  the  bromide  did  good,  this  oue 
ousbt  to  be  exeliid«d. 
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greater  or  less  extent.  I  have  found  iho  remedy  effective  in  eases  of 
Bemi-impotenee  from  over-irriiabilitjr  of  the  organs  causing  emission 

too  goon  during  attempted  sexual  congi-ess.  There  is  abundant  evi- 
dence ai?  to  its  value  in  nymphQmauia.  As  an  adjuvant  to  other  physical 
and  moral  measures  of  relief,  the  salt  may  be  used  vrith  satisfaction 
in  men  suffering  from  mastiu^badon*  In  nei^vous  symptoms  occurring 
at  the  time  of  the  menoiiause  or  complicating  uteriuo  disease,  and  in 
the  jxH'uliar  train  of  morbid  phenomtaia  arising  from  the  forced  sup- 
pression of  the  sexual  function  in  vigorous  individuals  of  either  sex  to 
whom  circumstances  have  denied  mamage,  the  bromides  have  almoHt 
a  **  unique  power/* 

Dr.  Ch.  Bernard  {The  Clinic,  Sept.  1874;  fi-om  Bulhtin  Qen,  de 
Tkerap.}  affirms  that  bromide  of  potassium  in  doses  of  fiH)m  twenty 
to  forty-five  grains  a  day  removes  with  marvellous  quickness  malarial 
enlartjaiients  of  the  spkeri. 

Administration. — I  have  known  half  an  ounce  of  the  bromide  to 
be  taken  at  once  without  inducing  any  serious  symptoms;  and  in  severe 
acute  cases,  as  in  tetanus  and  str}^chnine-poisoning,  it  is  perfectly  safe 
to  administer  two-drachm  doses  at  short  inter\*als,  as  the  ease  may  re- 
quire. Almost  all  tbe  indications  for  the  use  of  the  bromide  are  best  met 
by  the  so-called  continuous  dose^ — i.e.,  by  the  administration  of  so  much 
in  the  twenty-four  hours  until  an  eftef*t  is  induced.  Thus,  in  epilepsy, 
half  a  drachm  may  be  given  foui*  times  a  day,  to  bo  increased  to  one 
drachm  (half  an  ounce  a  day)  if  necesj^aiy :  although  as  little  of  the 
remedy  as  will  suffice  to  pi*event  the  recurrenee  of  ihe  fit  must  be  used, 
yet  any  amount  neeessarj"  to  do  this  should  he  givrn,  unless  bi*omism 
be  produced  before  the  pamxysms  are  arrested.  The  remedy  must  be 
exhibited,  in  a  solution  freely  diluteJ,  after  meals.  In  some  cases  it 
causes  diarrhcea,  which  may  general ly  bo  checked  with  small  doses  of 
opium.  It  is  essential  in  epilepsy  and  other  chronic  disorders  to  per- 
sist in  the  continuous  admi  nisi  ration  of  the  bromide,  it  may  be  for 
yeai*8  ;  and  it  in  remarkable  how  rapidly  the  symptoms  of  long-continued 
bromism  subside  upon  the  withdrawal  of  the  drug. 

AMMONH  BEOMIDUM— BROMIDE  OF  AMMONIUM,    U,S. 

Accoi"ding  to  the  U.S.  Phanuacopa?[a,  this  salt  should  be  prepared 
by  the  precipitation  of  the  freshly  made  solution  of  the  bromide  of 
iron  by  water  of  ammonia,  the  desired  salt  remaining  in  solution.  It 
may  be  obtained  in  colorless  crystals,  but  gene i*a  1  ly  oc cure  in  a  granular 
powder,  which  becomes  yellowish  on  exposure*  It  has  a  saline*  pun- 
gent taste,  is  readily  soluble  in  water,  sparingly  so  in  alcohol.  ^Yhcn 
mixed  with  mucilage  of  starch,  if  chlorine- water  be  added  it  becomes 
yellowish  lirown ;  a  blue  tint  would  indicate  the  presence  of  iodine. 

Physiological  AcTiON.=-The  physiological  action  of  the  bromide 
of  ammonium  has  not  as  yet  been  fully  investigated  j  but  our  present 
knowledge  indicates  that  while  in  many  points  it  resembles  that  of  ihe 
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corrvspondiDg  salt  of  potassium,  in  others  it  diifura  oadentially  from  the 
Utter.     Aceording  to  Dr.  N.  Bistroff  {lieichert's  Archw,  1868,  p,  723), 
two  decigramraes  are  ndminiatorod  to  u  frog,  a  period  of  quietude 
irritability  is  inductMj,  which  after  tiftcija  or  twenty  rain- 
place  to  violent  tetanic  convulsion.     Later^  all  excitability 
iw)  that  even  burning  calls  forth  no  recognition ;  the  frog  lies 
in  wtiatever  position  it  Ib  placed  in,  the  spaHm»  become  more  violent, 
and  death  ensues.    Similar  phenomena  have  been  witnessed  by  both 
Btstroff  and  Amory  (^Bromide  of  Pota,mum  and  Bromide  of  Atnmo- 
%ium^  Boston^  1872)  in  the  rabbit  and  the  guinea-pi i^,  although  in  one 
of  Dr.  Amory's  experimentB  the  guinea-pig  died  without  convulsions 
having  bcten  noted.     The  curious  ubohtiou  of  reflex  actum  and  of  sen- 
sibility consentaneously  with  the  occurrence  of  violent  convulsions  was 
j#l^<xl  froquenily,  and  death  seems  always  to  have  resulted  from  a.^ 
jliyria.     In  the  experience  of  Dr.  Bistrotf,  modemte  non-futal  doses 
produced  only  weakness  and  uncertain  movements  in  the  rabbit. 

Bromide  of  ammonium  appears  to  exert  very  little  influence  upon 
t\Mi  peripheral  motor  appanitus,  Amory  has  seen  the  nerv^es  retain 
ikir  power  of  conduction  after  having  been  placed  in  a  *'^  strong  solu- 
tion;" and,  according  to  Dr.  Bistroff,  mustden  retain  their  instability 
aftrr  uoaking  live  minutes'  in  a  ten-per-eent,  solution.  According  to 
lh«  latter  observ^er,  the  heart  always  continued  beating  after  death  from 
tboilnig,  and  the  heart  removed  fbom  the  hatruchian  and  laid  in  a  ten- 
[»cr-ceut.  solution  did  not  in  any  degree  lose  its  normfil  activity.  Even 
A  Iwonty-per-ceiit.  solution  dropped  upon  the  bared  heart  produce^l  only 
a  moiDentary  arrest  of  the  ventricuhir  sys'tole.  On  the  other  baud,  Dr. 
PuTfer  aitaerts  that  the  heait  i«  ftoon  arrested  in  diastole  in  poisoning 
by  thid  salt,  and  that  the  nerv^es  and  oiuseles  also  lose  their  irritability 
woner  than  after  poisoning  by  bromide  of  potassium, 

Tho  subject  certainly  needs  further  investigation ;  but  it  seems  to 
M moat  probable  that  bromide  of  ammonium  exerts  less  tnfluence  upon 
thiiatiscles  than  does  bromide  of  potassium,  but  that  in  other  respects 
th«ir  actiona  are  very  similar.  The  experiments  of  Amory  indicate 
that  the  ammonium  salt  affects  temperature  and  acts  on  the  capillaries 
tatboaame  way  as  that  of  potassium,  and  that  it  is  also  eliminated  in 
*  similar  manner.  The  experiments  of  Dr.  Bistmtf  show  that  in  the 
**t,ftt  least,  bromide  of  ammonium  has  no  especial  influence,  as  has 
^  Asserted^  upon  the  superior  larynge^il  nerves. 

TH£R.u»iatTiC8.— Bromide  of  ammonium  has  been  employed  by 
puctitionera  for  exaeily  the  same  purposes  as  the  corresponding  potas- 
*i«m  salt,  but  certainly  has  not  made  its  way  into  general  use,  Dr» 
BitJ^m-Sequard  commends  litgbl}^  the  oombinaiiou  of  it  and  its  sister- 
*Mt  ia  fpi/ep^y  as  being  much  s^uperior  to  either  of  them  alone.  He 
Khie*  aixty  grains  of  the  potaasium  with  thirty  of  the  ammonium  salt, 
^Jwl  claims  especially  immunity  from  the  disagreeable  symptoms  of 
womisin.     On  the  other  hamlj  Eeheverna  (On  Epilepsy^  p.  31tJ)  asserls 
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tliat  the  combination  is  in  no  wine  superior  to  bromldo  of  potai^eium. 
Prolessor  Clark,  however  {loc.  cit.,  p,  106),  fi*om  an  experience  in  other 
than  epileptic  neuroses,  h  inclined  to  cuincide  with  Dr,  Browu-Sequard. 
The  dic^euue  in  which  bromide  of  ammonium  has  been  most  used  is 
pertussis.  Dn  J.  M.  Da  Costa  commenda  it  highly  in  acute  rhcumatmn 
{Penmylvania  IIosp,  liep,^  vol.  ii.) :  a  drachm  to  a  drachm  and  a  half 
of  it  w^as  given,  well  diluted,  in  the  twenty-four  houi*a. 

Bromide  op  Sodium,  U.S.,  closely  resembtea  in  appeai'anee  bromide 
of  potassium,  and  has  been  supposed  by  Voisin  to  have  closely  similar 
phytJiiological  and  therapeutic  properties.  On  the  other  hand,  M.  J.  Y. 
Laborde  states  (Ufibin  s  Journal^  18C8,  p.  5G0)  that  in  double  the  toxic 
dose  of  bromide  of  potussium  ho  has  found  that  it  does  not  produce 
any  characteristic  symptoms  in  the  frog,  the  guinea-pig,  or  the  dog,  and 
leaves  the  animal  t>erfectly  healthy. 

By  clinicians  the  drug  has  been  used  to  a  considerable  extent.  Dr, 
Meredith  Clynicr  {New  York  Med.  Worldy  October,  1871)  claims  that  it 
will  aiTest  epilepsy  without  producing  the  unpleasant  cerebral  symp- 
toms of  hromism.  He  gives  twenty  grains  three  times  a  day.  Profes- 
sor Hammond  {New  York  Medical  Journa!^  Dec.  1871)  asserts  that  in 
epilepsy  it  is  in  no  wise  superior  to  the  potassium  salt,  but  claims  that 
its  hy|>notic  power  is  much  greater.  M,  E,  Pecaisne,  as  the  result  of 
the  trial  of  the  drug  in  twenty-seven  cawes  (epilepsy,  chorea,  hysttria)^ 
asserts  that  its  action  is  the  same  as  that  of  the  potassium  salt,  except 
that  instead  of  causing  diarrlHca  it  constipates  (Comptes-Jicndus^'So.  17, 
1870).  Notwitlistauding  tbis  testimony,  my  own  experience  is  in  accord 
with  the  physiologieai  teachings,  that  bromide  of  sodium,  although  not 
free  from  therapeutic  value,  is  not  ccjual  to  bromide  of  potassium  in 
subduing  nervous  excitatiuu,  and  is  in  no  wise  superior  to  it. 

Bromide  of  Lithium,  U.S.,  was,  I  believe,  firat  employed  in  medi- 
cine by  Dr.  Gibb  {British  Association  for  the  Advancement  of  Scienee^ 
18G4)^  who  recommended  it  as  gently  tonic  and  sometimes  diuretic. 
He  u.^eil  it  in  very  small  doses.  Attention  was  first  called  to  its  em- 
ployment in  nervous  afFections  by  Dr.  S.  Weir  Mitchell,  who  stated 
{Amer.  Journ.  Med.  *So/.,  Oct.  1870),  as  the  result  of  his  experience,  that 
wiien  administoi'ed  t^  the  amouiit  of  half  a  drachm  to  one  drachm 
daily,  it  acts  in  some  cases  of  epilepsy  after  bTOmide  of  potassium  has 
failed,  and  that  it  is  generally  efficient  in  about  one-half  the  dose  of 
that  salt ;  also  that  itw  hypJiutie  action  is  much  more  decided.  Pi*ofe88or 
Clark  (loc,  cit.,  p.  Ill)  coulirms  these  observations.* 

Bromide  of  Kickel. — Bromide  of  nickel  is  a  yellowish-green  pow- 


*  For  hromt'des  of  eiAc  ^nd  cadmium ,  ee«  Lt  Pt'o^frig  Mtd.^  1877^  /or  k^dnobtomie  ether , 
Ruhm'9  Jtumttt,  1877,  Lc  ProfjrU  Mid.^  1S77. 
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dcr,  of  a  sharp,  burniog  taste,  yielding  with  water  a  graas-gi-cen  eohi- 
tion,  whieh  waa  iDtmtluced  by  Dr.  J,  M,  Da  Costa  aa  a  remedy  fur 
epilepsy  and  allied  disorders,  aod  whono  value  has  beeu  coti firmed  by 
Dr.  Leuman  i^Med,  News,  April  18,  1885).  Itg  physiulogiuul  action  has 
been  investigated  by  Dr.  H.  A.  Hare  {Therap,  Gaz.^  ii.  2D7).  H«  finds 
ihiit  in  the  frog  it  paralyzes  the  spinal  e<ird,  the  motor  and  the  sensory 
nerves,  and  the  muscles.  Brought  io  contact  with  the  isolated  tVog  s 
heart,  it  destroys  at  once  the  contractile  power  of  the  muscle.  In  tlie 
mammal  in  sutiicient  dose  it  causes  death  by  diastolic  arrent  of  the 
lieart.  Smaller  doses  produce  tall  of  the  arterial  pressure  by  depres- 
sion of  the  vaso-motor  centre  and  of  the  heart.  The  pulse  is  primarily 
pplowed, — pi'obal>ly,  as  Dr.  Ilare  believes,  by  a  direct  influence  upon  the 
itra-cardiac  ganglia  or  muHcle-fibr©. 

According  to  Leaman,  bromide  of  nickel  is  well  horae  by  the 
elomach,  if  given  well  diluted  as^  an  effervescing  powder,  made  by 
mizing  the  salt  with  bicarbonate  of  sodium  and  tartaric  acid,  moisten- 
ing with  alcohol,  passing  the  moiist  powder  through  a  sieve,  and  drying 
in  a  warm  closet.  He  estimates  that  ten  grains  of  the  nickel  salt  are 
equal  to  thirty  grains  of  bromide  of  potassium,  and  gives  the  iiose  as 
from  five  to  ten  grains. 


HvDROBROMic  AciD. — A  Bolution  of  the  gaseous  compound  of  bro- 
mine and  hydrogen  in  water  was  tii*^t  employed  as  a  therapeutic  agent 
by  Dr,  Wade  ^Peninsular  Journ.  Mtd.^  Feb.  1875).  Br.  E.  T.  Reichert 
(^BosL  Med,  and  Surg,  Journ,,  civ.  505 J  found  that  ite  action  upon  the 
nervous  system  and  the  circulation  is  almost  identical  with  that  of 
bromide  of  potassium ;  but  its  influence  upon  the  brain-eurtox  was  not 
titudied*  Moderate  doaes  caused  some  temporary  elevation  of  the  blood- 
pressure,  which  Dr.  Reichert  attributes — witboat,  as  I  think,  siifliciont 
evideuce^ — to  vaso^motor  spasm  of  peripheral  origin.  Large  doses  were 
directly  paralyzant  to  the  heart  and  to  a  less  extent  to  the  voluntary 
mustrles.  Reflex  action  is  susiwjnded  by  the  acid  in  the  frog,  and  all 
portions  of  the  spinal  cord  and  nerves  are  depressed  by  tbe  jK^ison ; 
but  Dr.  Reichert  presents  experimental  facts  which  indicate  that  the 
sensory  portions  of  the  cord  and  the  sensory  nerves  are  affected  befom 
the  motor  system  by  hydrobromic  acid  as  they  are  by  the  broraides. 
A  long  series  of  trials  which  I  made  with  hydrobromic  acid  in  the 
Epileptic  Wards  of  the  Philadelphia  Hospital  determined  that  the 
officinal  acid  in  equivalent  doses  acts  veiy  much  as  does  the  bromide 
of  potassium,  but  is  distirictly  more  irritant  to  the  atomaehj  and  les« 
apt  to  produce  an  eruption  of  aene  or  muscular  depreanjon.  It  may 
be  used  alone  in  the  treatment  of  epilepsy,  but  the  combination  of  it 
with  the  bi-omide  has  seemed  to  me  the  best  form  of  administration: 
I  the  large  dose  required^  when  it  is  given  by  itself,  in  most  cases  irritates 
the  stomach  too  much.  Under  all  circumstances  it  must  be  well  diluted, 
Tbo  oflicinal  dilute  hydrobromic  acid  (^Acidum  Hydrobroniicum  Dilutum, 
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U,S,)  repi'esenta  io  eauh  dmehra  nino  grains  of  bromido  of  potaasit 
and  may  be  giveu  in  one-half-  to  one-fluidounoo  dosea  10  a  tumble 
of  fiwotJtontjd  water. 

Bromal  Hydrate. — This  substance,  which  has  been  looked 
until  recently  merely  as  a  cliomiuul  eurioisity,  is  fonued  by  the 
of  bromine  upon  alcohol,  the  alcohol  being  first  eonverted  into  aid 
hyde  by  luaing  two  atoms  of  hydrogen,  and  the  bromine  then  repUeiligi 
the  remaining  three  atoms  of   hydrogen.     The   physiological   alTeetaj 
of  bromal  hytlrate  have  been  especially  investigated  by  Drs,  John  QA 
McKendrick  {Edinb.  Med.  Jounu,  July,  1874),  E.  Steinauer  {^Virchmi' 
Arehii\  Bd.  Hx.  p.  65),  Eabnteuu  {Gaz.  Ilebdom.^  t>  xliii.  p.  <>81),  and  Br. 
Chrostowski  {Jloffjiiann   und   Schwa  (be  3   Jahresb.,   1881,    197).      Aftefd 
large  doses  death  occur?*  in  a  very  few  minutes,  with  eon  tract  ion  of  the] 
pupil,  dyspnoia,  and  convulsions.     After  smaller  amounts  (three  graini] 
in  a  rabbit  of  three  or  faur  poundi^*  weight)  the  symptoms  are  sucee 
sively  restiessness,  dilatation  of  superficial  vessels,  contnictlon  of  %h 
pupil  gradually  increasing  to  a  maximum,  enormous  secretion  fron 
the  buccal  and  nasal  mucous  membranes,  greatly  inci-eased  rapidity  of 
respLrations,  deepening  paralysis,  euma,  lessened  frequency  of  respira* 
tiona,  auajsthesia^  convulsions,  and  death  from  failure  of  respiration^ 
Chrostowski  finds  that  the  dnig  acts  directly  upon  the  heart-muscla 
and  exeito-motor  centres,  and  much  more  powerfully  than  does  chlor 
The  peripheml  vaso-motor  apparatus  was  ajiparontly  not  affected  by  it 
What  knowledge  we  have  of  itw  physiological  action  does  not  iudicat 
remedial  value,  and  clinical  experience  with  it  is  still  wanting. 

AMYL   NITEIS^NITBITE    OP   AMYL,    U.S. 
Nitrite  of  arnyl  was  discoverod  by  the  French  chemist  Bahird  (A 

nates  de  Chimie  et  de  Fhys.,  xii.)  in  1844,  and  the  attention  of  ph\*Bi 
ologists  was  called  to  it  in  1859  by  Guthrie;  but  it  was  not  until  IHGi 
that  Di\  Hichardson,  of  London^  introduced  it  to  the  notice  of  the  p: 
fession.  It  is  a  yellowish,  oily,  very  volatik^  liquid,  of  a  very  pen« 
traling,  pei'sistent,  Iruity  odor.  It  is  prepared  by  the  action  of  nitrii 
acid  on  amy  lie  alcohol,  or,  as  it  is  commonly  called,  fusel  oil, 

Physiolooical  Action. — Nitrite  of  amyl  can  be  absorbed  by  an 
surliice  except  the  skin,  but,  on  account  of  its  volatility^  has  hithcri 
been  used  in  man  chiefly  by  inhahition.     Owing  to  the  physical  pro 
erty  just  mentioned,  its  action  is  extraordinarily  (|iiick  and  very 
sient,  it  being  absorbed  and  eliminated  with  great  rapidity. 

The  most  prominent  symptoms  induced  wben  it  is  inhaled  by  «  man 
in  moderate  quantities  are  a  sense  of  great  fulness  and  distention  of  the 
bead,  amounting  at  last  to  seveiie  pain,  and  accompanied  by  intense 
flushing  of  the  face,  a  deep,  labored  respiration,  and  an  exceed ingl 
rapid,  violent  action  of  the  heart.  The  succession  of  these  phenomen 
is  so  rapid  that  often  they  seem  to  be  simultaneous ;  hut  it  ia  said  thai 
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eurdiftc  dbturbance  b  sometimes  very  distinctly  manifest  before 
other  feymptoms.  It  hus  been  noticed  by  Peck  and  coutirmed  by 
eiidurf  that  objects  look  yellow  to  a  peitson  fully  under  the  influ- 
or  the  drug.  After  poisonous  dosea  the  symptoms  have  been 
grfsat  pfiUor,  dilatation  of  pupils,  excessive  muscular  relaxation,  alow, 
teareoly  |*erceptible  pul»e,  and  irregular  respiration  {AmeKJourn,  PAt/rw., 
1881,  137),  In  a  case  i*eportiid  by  Dr,  Strahan  (Journ.  Ment,  Set.,  xxx, 
252)  n  hypodermic  injection  of  teu  minims  of  a  ten-per-cent.  soludon 
of  nitrite  of  amyl  was  followed  in  a  minute  and  a  half  by  two  succes- 
•ive  furioiu*  epileptic  eonvuUione,  each  preceded  by  arrest  of  respinition 
of  the  heart's  action. 

lo  the  lower  animals  the  first  stage  of  the  action  i.-*  like  that  jusl 
d«crib«d  in  man<  After  this  the  breathing  becomes  violently  hurried 
antl  pan  ting,  progressive  muscular  weakness  and  diminuliun  of  reHox 
wtivily  ensue,  and  finally  death  from  failure  of  respiration,^ — sensation 
tod  consciousness  being  preserved  almost  to  the  last. 

A  very  jieculiar  symptom  is  that  a  long  time  before  dcjith  the  arterial 
hlooii  becomes  of  almost  the  same  color  as  the  venous  blood.  Gou- 
rd*!! »ns  arc  sometimes  presto  nt ;  but  in  my  experience  more  often  the 
inimal  h  exceedingly  quiet  throughout  th«  pumoiiinii. 

ElttlK>rate  experimental  studies  of  the  actii>n  t>f  nitrite  of  amyl 
upon  the  circulation  in  animals  hare  beer*  made  by  Dr.  T.  Lauder 
Bnjnton  (Journ,  of  A  nut.  and  Phtjshi^  vol.  w^—Bitjichte  der  Math.-Phys, 
Ciiim  d,  L  sac/ts,  Gesdlschaft  /  WUsensch,^  1869),  by  myself  {Aimr, 
^nrn,  Med,  Sci.,  July,  1871 ),  and  by  Dr,  iVmez-Droz  {Archives  de  Phy* 
u*A.Xonn.  ti  PathoL^  Sept,  1873,  p.  4G7)*  The  results  are  so  uniform 
»ttd  in  *uch  accord  that  they  must  be  accepted  as  proved  tacts. 

Ctrculution, — It  has  been  found  by  all  three  ob-^en^ei-s  just  mentioned 
Ibt,  although  the  pulse  is  very  much  increased  in  tretioency  sometimes 
from  the  verj*  beginning,  the  arterial  pressui-o  is  diminished,  and  linally 
^  ftwlucotl  almodi  to  zero,  and  tlmt  the  fall  of  pressui'e  oec^urs  etpmlly 
»fe*  toction  of  tho  vagi  as  at  other  times.  As  the  number  of  heart- 
Wti  in  the  uninjured  animal  is  inci'eased  nither  than  diminish ed, 
*tultt  the  strength  of  thu  individual  boat  is  not  perceptibly  lesseninl, 
It  ia  evident  that,  at  luast  iu  tlie  eai'ly  stages  of  the  poisoning,  the 
^itniuution  of  arterial  tension  is  not  cardiac  in  origin,  but  must  be  duo 
tu  dilatation  of  the  capillaries.  This  conclusion  is  confirmed  by  an 
ttJfpeKment  of  Brunt  on,  who  found  that  if  the  descending  aorta  was 
ii<4  up  high,  no  perceptible  tall  of  pressure  was  pixnlueed  by  the  inha- 
IaUou  of  the  amyl  salt  until  very  late  in  the  poisoning,  when  the  heart 
itself  was  acted  upon  by  the  drug ;  also  by  the  fact  noted  by  I>r»  Amez- 
^^ii  and  by  Gaspy  (  Virchow's  Archh\  Ixxv.  310),  that  the  vessels  of 
the  mbbit's  ear  and  of  the  frog^s  web  can  be  seen  to  dilate  when  tho 
**lt  {%  inhaled.*     That  dilatation  of  the  vessels  takes  place  in  man,  as 

*  4  Aoteirorlh J  f*ot  u«orte<t  by  Amct-Drioii  i»  that  nftors  long  pericnl  of  rlittttAtbn  tKo 
*">Mi MolnMrt  rngftiUf  whether  the  iabiiLatluQ  bo  cuntinuud  or  uot.     I  ihiDk  the  c\|>lanfttjuii 


300 


GENERAL  REMEDIES. 


well  as  ill  the  lower  aniraaU^  is  shown  by  the  fliiBhing  of  ihtj  face, 
well  as  by  the  eDiargement  of  the  retinal  veBsels,  noted  by  Dr.  Chas,' 
Aldridge  (  West  Miding  Lunatic  Mep.y  voL  i.  p.  187). 

An  interesting  question  which  here  arises  is,  whether  the  dilatation  is 
centric*,  due  to  an  action  on  the  vaso-motor  nerve-centres,  or  peripheral^ 
due  to  a  dii-ect  action  on  the  niuscuhir  coat  of  the  arterioles,  I  be- 
lieve it  must  be  peripheral,  and  not  centric,  in  its  origin,  since  both  in 
my  own  experiments  and  in  those  of  Brimton  it  occunx^d  after  the 
arterioles  had  been  sepamted  from  the  vaso-motor  centres  by  division 
of  the  cord.  This  fact  appears  to  prove  that  the  fall  of  arterial  press- 
ure is  due  to  a  direct  paralyzing  action  of  the  dni<^  upon  the  coats  of 
the  arterioles, — a  conclusion  eontirmed  by  our  knowledge  of  the  local 
action  of  the  nitrite  upon  muscular  tissue. 

Bernheinv,  however^  asserts  that  this  cannot  be  so,  and  that  the 
dilatation  must  be  solely  due  t^  an  action  upon  the  vaso-motor  centresi, 
because  he  found  that  jojalva nidation  of  the  cervical  sympathetic  still 
caused  contractions  in  the  vessels  of  the  ear  of  a  rabbit  to  which  nitrite 
of  aniyl  hud  been  cjiven.  As  pointed  out  by  Pick  (Ccntralbl.  /.  3fed, 
Wis$ens,y  No.  55,  1873),  Bcrnheini's  experiment  does  not  warrant  hia 
conclusion.  It  only  shows  that  the  musclo-tibres  in  the  walls  of  lh( 
vessels  are  not  m  completely  ])aralyxed  as  to  be  unable  to  i*espond  to' 
VQVy  powerful  stimuli.  I>r.  W.  Filehne  (Pfiufjur's  Archiv^  Bd,  ix,  p,  478  ) 
dissents  from  the  view  here  taken ;  but  it  seems  to  me  that  the  fall  of 
arterial  pressui'o  after  panilysia  by  section  of  the  vaso-motor  nerves^ 
absolutely  proves  that  the  drug  acts  locally  upon  the  arterial  coats.  It 
is,  however,  very  probable  from  the  general  sedative  elfect  of  tha  drug 
upon  the  motor  centres  that  it  acts  also  upon  the  v^aso-motor  centres  i 
and  when  the  local  flushings  caused  by  small  doses  of  the  poison  are' 
borne  in  mind,  this  probability  is  greatly  enhanced.  Fik'hne  aflli*ma' 
that  when  to  animals,  whose  lungs  were  exposed,  inbalations  of  the 
nitrite  were  given,  the  change  of  color  was  not  nearly  so  great  as  in 
the  ears,  and  that  if  the  sympathetic  had  been  destroyed  in  the  neck 
in  a  rabbit,  and  the  nitrite  of  amyl  exhibited,  the  vessels  oa  the  un- 
wounded  Hide  actually  became  larger  than  those  of  the  opposite  ear. 
The  answer  to  these  results  is,  that  opening  the  chest  must  derange 
most  profoundly  the  pneumonic  circulation,  and  that  all  observations 
upon  the  companitive  size  of  %*esfiols  are  verj'  apt  to  be  mere  guess- 
work when  the  change  is  slight.  Moreover,  in  Schuller*s  experiment 
(Brriln.  KUn.  Wochenschrift,  No.  25,  1874),  after  dostniction  of  the  ee; 
vical  sympathetic  in  a  rabbit,  inhalations  of  the  nitrite  produced  etitf 
further  dilatation  of  the  vessels  of  the  ear.     In  conclusion,  it  seems  to 
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uf  this  \M  »iniply  ihat,  owing  to  the  volatLlitj  of  Ibo  nttrito,  it  soon  all  escapes  from  the  dAwit 
of  lint  on  whwh  it  is  placed  for  intialutiuo  ;  »n  expkciation  strongly  confirmed  bj  a  Blt^Uitoeni 
of  I>r,  Amez-Droji,  Umt  in  thme  case^  u  new  iQbii.9atiuu  'kom  fulluwed  by  dilatutiou  as  before. 
Amex-Droi  tajrd  only  tbe  artedoles  dilate^  but  Gaepy  fuaiid  that  butb  arteriole!  aad  veiJia  wore 
affected. 
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lilMiiihed  that  nitrite  of  amjl  does  act  Locally  on  the  coat")  of  tho 
|art€riolad,  although  it  may  at  the  same  time  iuflueuee  the  va^o-motor 

lo  man  the  pulse-rato  is  enormously  increased  by  nitrite  of  amyl. 

In  ai&iiiials  Ihe  amount  of  tho  increase  varies,  but  in  the  higher  groups 

IIm  mle  appears  to  bo  increase  of  the  puUe-nite,  which  is  especially 

deeidod  in  the  dog.     Filcbno  {Pflugefs  Archiv,  Bd.  ix.  p.  41*0)  ha«  by  a 

•ingle  very  ingenious  experiment  apparently  shown  that  the  accelora* 

tion  in  duo  to  a  depressing  influence  upon  the  inhibitory  centres,     IIo 

dirided  the  par  vaijfum  in  a  ral>bit,  employed  un  electric  current  to  the 

NFvered  nervea  of  Bufficient  eti^entcth  to  bring  the  pulse-rate  to  normal^ 

and  Ibimd  that  the  amyl  wilt  was  powortess  to  altect  the  rapidity  of 

tHe  cardiac  action.      Certain   experiments   performed   by  Mayer  and 

Fmdrich  {ArcLf.  Exp.  Path,  u.  Pharm.,  w  63)  contirm  that  of  Filehne. 

hiikBown  that  sudden  asphyxia  slows  the  pulse  by  exciting  the  in* 

hibitory  centre,     Mayer  and  Friedrich  found  that  this  action  is  pre- 

reated  by  the  inhalation  of  the  amyl  t*alt.     Then,  ai^^ain,  they  (oun<l 

that  when  by  eompresi^ion  of   the  arteries  the  blood  was  prevented 

from  going  to  the  head,  the  nitrite  did  not  increaBo  the  rapidity  of  the 

polflt,  and  aleo  determined  that  the  reflex  inhibitory  slowint?  of  the 

betrt  by  irritation  of  a  sensitive  nerve  is  prevented  by  nitrite  of  amyl. 

Further,  in  dogs  with  a  powertul    cardmc    inhibitory  apparatus  the 

primiin'  influence  of  the  nitrite  is  more  marked  than  it  is  in  rabbits, 

likm  pneuniogas tries  are  very  feeble,     Tho  smlden,  thumping  action 

of  the  heart  so  prominent  in  man  when  the  nitrite  is  inhaled  is  there- 

f^tfo  probably,  at  least  in  part,   due  to  depression  of  tho  inhibitory 

apparatus.     There  is,  however,  as  pointed  out  by  Dr,  Reichert  {N,  Y. 

MeUounu,  July,  1881),  much  rt*ason  for  believing  that  in  small  doses 

lh«f  nitrite  acti*  primarily  as  a  stimulant  to  the  heart.    Lauder  Brunton 

kmgago  diacovoped  that  if  the  aorta  be  compressed  so  as  to  eliminate 

inipx?at  part  the  influence  of  the  vaso-motor  system,  the  nitrite  eausea 

jW  in  the  arterial  pressure  ;  and  it  is  perfectly  possible  for  an  excessive 

l)«^-4M»tioii  to  be  more  than  neutralized,  so  far  as  the  arterial  pressure 

iicoDoemed,  by  a  vaso-motor  depre^^ion,  so  that  the  immediate  fall  of 

prMmre  cattsed  in  the  normal  animal  by  the  nitrite  \a  not  proof  that 

tik9  heart  may  not  be  stimulated.    The  question  could  bo  readily  settled 

««perj  men  tally  by  studying  the  action  of  the  drug  in  minute  quanti- 

llfn  upon  the  cut-out  frog  s  heart ;  at  present  the  physiological  evidence 

justitic^  the  belief  that  it  is  probable  that  nitrite  of  amyl  in  small 

at  primarily  stimulates  the  heart.     It  is  very  certain  that  finally, 

if  the  dose  be  large  enough,  the  heart-muscle  will  be  depressed,  and  it 

teiy  be  paralyzed,  by  a  direct  action  of  the  nitrite. 

JTenp^ia  Stfstem, — I  have  found  (Joe.  cit.)^  as  the  result  of  numerous 

v^ecimeiiU  made  in  the  ordinary  methods,  that   the  diminution  of 

activity  and  of  voluntary  motion  which  undoubtedly  occurs  in 

from  the  agent  now  under  consideration  is  chiefly  spinal  in  its 
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origm  ;  since  after  death  the  nerres  and  muscles  preserre,  though  in  an 
impau'od  condition,  tht?ir  functional  power.  On  the  motor  eenires 
of  the  cord  the  nitrite  acts  m  a  direct  and  powerful  depressant,  at  the 
Bame  time  that  it  exerts  a  similar  but  much  less  pi*onounc©*i  influence  oo 
the  nerves  and  muscles,  deereasinjo:,  but  not  destroying,  their  functional 
life.  The  diminution  of  reflex  activity  is  never  preceded  by  a  stage  of 
functional  excitement.  In  some  animals  convulsions  do  occur,  espe*- 
cially  when  the  drui!^  is  administered  by  inhalation;  but  thoy  are  in  all 
probability  cerebral,  not  spinal,  and  due  to  the  asphyxiating  influence 
of  the  poison.  Over  the  sensory  nerves  and  centpes  nitrite  of  amyl 
has  but  little  power.  They  are  aniom^  the  last  portions  of  the  body  to 
be  affected,  sensation  beintj^  intact  until  near  death :  so  that  the  druji^  ia 
in  no  sense  an  aniesthetie^  Mayer  and  Friedrich  assert  that  at  flmt 
nitnte  of  amyl  increases  the  nipidity  and  depth  of  the  respiration  by 
stimuliiting  tlie  re**pimtory  centres.  Whetlicr  this  be  or  be  not  correct, 
it  is  certiiiu  that  Inter  tlie  respirntory  centres  ai*e  s^reatly  depressed, 
the  brea  ihmg  1  >eco  n  i  i  n  g  but  h  8  lo  vv  and  sh  a  1 1  o  w,  and  d  eath  ti  n  a  I  ly  oec  ui-s 
from  paralytic  asphyxia  of  centric  oricrin. 

Urine, — Eliminution.—Di*.  R  A,  Jloffiminn  found  (JRcicherfs  Archw^ 
1872,  p.  747)  that  in  the  rabbit  a  hypodermic  injection  of  0.111  to  0.113 
gramme  of  the  drug  is  enough  to  cause  diabetes.  If  twice  this  amount 
of  the  amyl  salt  is  used,  the  sugar  becomes  \ory  abundant  in  the  urine, 
and  continues  to  be  present  for  from  twelve  to  thirty  hours.  Consieu- 
taneously  with  the  elimination  of  sugar  there  is  a  great  increase  in  the 
amount  of  the  urine.  In  a  patient  under  my  care,  to  whom  the  salt 
was  given  very  freely,  at  no  time  could  suij^ar  be  detected  in  the  urine: 
60  that  glycosuria  is  probably  induced  only  by  toxic  doses.  The  nitrite 
ifl  probably  oxidized  in  the  system,  at  least  in  part,  as  F.  Rohrmann 
{Zeitschr.  J\  Physiolog.  Chemk,  v.  233)  has  found  that  when  nitrite  of 
fKJtassium  is  administered  to  the  lower  animals  the  nitrate  appears  in 
the  urine. 

Local  Action. — Nitrite  of  amyl  causes  a  progressive  loss  of  func- 
tional power  in  every  highly-organized  tissue  with  Avhich  it  comes  in 
contact.  Kerve-eentros,  peripheral  nerves,  muscles  of  organic  and 
voluntary  h'fe,  all  succumb  to  it  alike.  If  the  contact  be  not  continued 
too  long,  the  tissue  may  recover  even  alYer  a  total  suppression  of  its 
function, — a  proof  that  the  poison  exert.s  no  destructive  chemical  or 
devitalizing  influence  upon  the  tissues,  such  as  that  of  sulphuric  acid 
or  veratria. 

Temperature* — Nitrite  of  amyl,  in  whatever  way  exhibited,  if  given 
in  Buflicient  amount,  reduces  most  remarkably  animal  temperature.  I 
have  seen  a  pigeon  perfectly  conscious  although  its  temperature  had 
been  bi-ought  down  by  this  agent  some  13**  F.  This  inHuence  is  as 
marked  in  fever  as  in  the  normal  condition  of  the  aninuil,  and  is  inde- 
pendent of  the  nerve-centres,  occurring  at\cr  section  of  the  cord,  and 
even  after  death  in  those  cases  in  which  post-mortem  rise  or  continu- 
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anoe  of  high  ternporatui'o  normally  takes  place.  I  have  abo  experi- 
int*ntally  (lot<.^rmined  tliat  it  is  asuHoeiated  witli  dimiiiishLMl  excreliun  uf 
carbonic  aekJ.  It  must  therefore  be  due  to  a  dii'ect  arrest  or  ehock  of 
tissue-t'hanges  or  oxidation  wtthiiij  or  wilhoutj  the  blood.  The  mouth- 
tempera  tiire  in  man  ift  certainly  sotawtinies  elevated  by  the  inhitla- 
tioti  of  nitrite  of  amyl,  but  the  rise  it*  a  very  temporary  one.  \V.  A. 
Manassein  and  N.  Sasse^ki  (St.  Fetersb.  Med.  Wochen&chr.^  1879,  iv.  392) 
found,  in  a  number  of  studies  upon  normal  and  fevered  meof  that  whilo 
the  periphenil  t^^mperature  was  at  tii^Ht  increased  the  rectal  temperature 
war*  always  rednee<i  and  after  a  time  even  the  yurtaee  of  the  body  grew 
cooler.  The  maximum  reduction  wa8  reached  in  one  to  one  and  a  half 
hours,  and  in  a  case  of  fever  amounted  to  3*^  C. 

The  vapors  of  the  nitrite  hiive  a  very  marked  influence  over  oxida- 
tion outside  of  the  body,  as  is  shown  by  many  facts,  of  which  it  19  only 
necessary  here  to  cite  the  extinguishment  of  glowing  phosphorus  by 
a  few  drops  of  the  amyl  salt  ditlused  through  the  jar.  It  cannot  be 
doubted  that  within  the  economy  the  same  thing  occurs.  It*  however, 
the  an^est  of  oxidation  m*ere  complete,  instant  doath  from  sutfocation 
woqM  result.  The  true  explanation  of  the  tjiymptoms  evidently  lies  in 
diminution,  not  destruction,  of  oxidation. 

When  an  animal  inhales  nitrite  of  amyl,  the  arterial  and  venous 
Wood  soon  become  of  a  nearly  uniform  hue,  which  resemhies  somevs^hiit 
(hat  of  normal  venous  bloody  but  is  quite  distinct  from  it,  having  a 
chocolate  tint.     Moreover,  this  ehocoIate'Colored  blood  does  not  assume 
H    the  art^nal  hue  when  shaken  with  the  air.    Dr.  Arthur  Ganigce  (Pkilos, 
Trans..  1868,  p.  589)  discovered  tliat  as  the  choeolate  color  is  assumetl 
hy  the  blood  the  two  spectrum  bui^ls  of  the  oxyha?moglol>iM  disappear 
^nfl  are  replaced  by  new  bands,  neiirly^  but  not  exactly,  in  the  place  of 
t^liose  of  acid  hfcmatin.     If  ammonia  be  added  to  the  chocolate  blood, 
t:  he   color  changes  back  to  a  blood-red  again,  and  simultaneously  the 
^Lc^pectmm  lines  regain  their  normal  position.     If  a  reducing  agent,  such 
B&^s  sulphide  of  ammonium,  be  add<?d  to  the  chocolate  blood,  it  i.s  able  to 
BvSeoxidize  the  oxyhtemoglobiUj  but,  before  doing  so,  evidently  removes 
H'm  t  from  union  with  the  nitrite^  since  the  new  bands  disappear  and  those 
W-^Df  oxyhemoglobin  reappear  in  the  spectrum  before  the  lines  of  the  re- 
duced hsBmoglobin  manifest  themselves.     Dr.  Gam  gee  also  found  that 
Xhe  nitrite  of  amyl  blood  had  lost  its  power  of  absorbing  oxygen,  or  of 
3nel<iing  oxygen  to  the  air-pump,  and  that  carbonic  oxide  gas  added  to 
B  ^he  blood  did  not  expel  oxygen  from  it.     Having  thus  determined  that 
^\  new  compound  is  formed  in  the  blood  by  the  nitrite,  Dr.  Gamgee 
Anally  succeeded  in  obtaining  it  in  a  crystalline  form.     As  he  always 
H    'wpon  analysis  found  the  nitrite  in  this  compound,  he  considered  it  to  be 
H    a  nitnte-o.xyhfcmoglobin.      Recent  researches  have,  however,  shown 
H     that  the  spectrum  of  this  new  compound  is  identical  with   that  of 
H    Jiethcem^yijlobln  of  Hoppe-Seyler  {Zdtschr.  /.  PhysioL  Chem,^  Bd.  ii.,  Bd, 
H     iii,  54),  so  that  the  identity  of  the  two  substances  is  very  pnjbable. 
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These  facts  do  not  »eem  to  me  to  prove  that  nitrite  of  amyl  entering 
into  tlio  blood-Tessels  at  once  overpDwei*8  the  hsDmoglobin  of  the  blood- 
corpuseleti  and  ehucks  all  oxidation,  Aa  already  statod,  the  experifnenta 
of  Dr.  Gamgeo  showed  C'onclut%i%'ely  that  this  new  compound  yields  up 
its  oxyn^cn  to  reducing  agents.  Further^  the  doctor  found  that  when 
the  nitrite  blood  was  brought  into  contact  with  prepared  guaiacum-pajHjr 
it  still  o?.onixed  it,  though  not  so  actively  as  normal  Ii  is  evident  that 
the  blood -i^rpuscl 09  retain  to  a  greater  or  loss  degree  their  power  of 
yielding  up  ozone  to  bodies  desiring  it,  and  arc  capabltj  of  exerting  at 
leaat  this  portion  of  their  respiratory  function  :  further,  when  this  ozone 
is  given  up  and  the  oxyhmmoglobin  changed  into  haemoglobin,  so  far  as 
our  present  knowledge  goes,  the  htemogiobin  must  absorb  more  oxygen 
before  it  can  reunite  with  the  nitrite.  Evidently,  then,  absorption  of 
oxygen  must  take  place ;  evidently  the  blood -eor-puscles  must  perform 
their  respiratory  function  ;  but  evidently  also  they  are  greatly  crippled 
and  impaired  in  the  rapidity  and  eane  of  its  performance.  Ilasmic  res- 
piration is,  in  other  words,  greatly  interfered  with,  but  not  abolished. 

The  accord  of  the  results  of  this  chemical  investigation  with  thosa 
arrived  at  by  a  purely  physiological  study  of  the  drug  is  vt^ry  striking 
and  Ti^vy  beautiful,  both  teaching  the  same  thing, — lessened  but  not 
absolutely  arrested  oxidation. 

Having  ascertained  the  existence  of  diminished  oxidation  in  poison- 
ing b}^  nitrite  of  amyl,  the  temptation  is  yery  strong  to  attribute  all  the 
symptoms  produced  by  it  to  this  arre^it.  I  do  not  however,  think  that 
this  post  hoc  propter  hoc  argument  is  justifiable,  for  the  following  rea- 
sons. In  the  fiir^t  place^  nitrate  of  potassium  and  other  nitrates,  accord- 
ing to  Dr.  Garagoe,  act  in  the  same  manner  upon  the  blood,  yet  th© 
symptoms  caused  by  them  are  very  different  from  those  caused  by 
nitrite  of  amyl.  In  the  second  place,  when  an^est  of  oxidation  is  causod 
by  deprivation  of  oxygen  (see  article  on  Nitrous  Oxide)  the  si^Tnptoma 
are  very  ditlerent,  the  braiu  and  consciousness  being  alwa^^s  affected 
before  the  centres  of  reflex  action,  whereas  under  the  influence  of 
nitrite  of  amyl  the  contrary  occurs.  In  the  third  place,  other  suh> 
stances,  such  as  toxic  doses  of  alcohol,  check  oxidation,  but  do  not 
cause  the  same  symptoms  as  does  the  drug  under  consideration.  The 
obvious  inference  seems  to  me  to  be  that  nitrite  of  amyl  acts  directly 
npon  the  nerve-centres,  indepen<lcntly  of  its  influence  on  the  blood. 
,'  Summary. — The  dominant  physiological  action  of  nitrite  of  amyl  is 
upon  the  spinal  cord  and  the  circulation.  Under  it^s  influence  arterial 
pressure  falls  fi^om  paralysis  of  the  blood-vessels,  chiefly  as  the  result 
of  a  direct  action  npon  the  muscles  in  their  walls.  At  the  same  time 
the  heart  is,  directly  or  indirectly,  enormously  stimulated,  the  number 
and  force  of  itfi  contractions  being  increased,  this  period  of  stimu- 
lation after  moderate  doses  gradually  subsiding  into  the  normal  state, 
but  after  toxie  doses  passing  into  one  of  cardiac  paralysis,  with  a  final 
arrest  in  diastole,  which  is  due  to  a  dii'ect  action  upon  the  hcai't- 
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rauBcle  or  contained  ganglia.  Paralysis  of  motion  and  loss  of  redox 
activity,  prominent  phenomena  of  advanced  poisopiiig,  are  due  to  a 
diroct  action  upon  the  motor  side  of  the  spinal  coi*d.  Death  results 
finally  from  paralysis  of  the  respiratory  centres.  By  a  dii*ect  action 
upon  the  red  blood-coqmsclcs  the  hemoglobin  is  converted  into  a  new 
compound,  met-hfcmoglobin.  The  fall  of  the  bodily  temperature  is 
probably  the  iHisult  of  lessened  oxidation.  Locally  applied  in  concen- 
trated form,  nitrite  of  amyl  paralyzei^  all  higher  tissues. 

TiiEBAPEUTics. — The  results  of  the  clinical  use  of  nitrite  of  amyl 
ai'e  in  accord  with  what  has  been  i^aid  of  its  physiological  properties. 
Its  administration  in  angina  pectoris  appears  to  have  been  first  sug- 
gested to  Dr.  Brunton  {Land,  Clin,  Soc.  B^p.,  vol  iii. ;  Lancet,  July 
27,  1867)  by  the  Bphygmogruphic  tracings  giving  evidence  of  arterial 
Bpasm  in  a  case  of  that  dtsordor.  As  the  pathology  of  these  cases  of 
heart-pang  is  not  definitely  made  out,  it  seems  useless  to  speculate 
how  the  nitrite  acts  in  many  cases;*  but  there  is  abundant  evidence 
of  its  value  in  relieving  almost  instantly  agony  which  has  resisted  all 
other  treatment.  This  appeal's  also  true  whether  valvular  disease  or 
merely  functional  diiJ^ordcr  exists.  In  cases  of  adv^anced  fatty  degener- 
ation  or  of  very  great  dilatation  of  the  heart,  I  think  its  use  would  be 
attended  with  some  danger,  owing  to  its  offuct  upon  the  heart-muscle. 
Br.  Foster  (Brit  Med,  Jounu,  1874,  i.  77)  has  found  the  drug  of  great 
service  in  a  case  of  cardiac  disease  in  which  there  was  aortic  insutti- 
ciency  with  excessive  hypertrophy  and  st:fvcre  frontal  headache. 

Its  physiological  action  would  indicate  that  it  should  be  of  eei-viee 
in  all  cases  of  spasm  of  the  capillariesj  of  the  bronchial  tubes,  and  of 
the  muscular  system  generally.  Accordingly,  Dr.  Osl<ar  Berger  {Alltjem* 
Mediein.  Central-Zdtung^  May,  1871)  and  others  have  used  it  with  very 
^'ood  effect  in  migraine  with  evident  capillary  contraction.  In  asthma 
my  own  experience  of  several  cases  coincides  with  that  of  various 
physicians^  that  it  will  often  instantly  atTest  the  paroxysm.f  especially 
in  those  instances  in  which  there  are  no  secondary  lesions,  such  as 
emphysema  and  dilated  heart. 

The  convulsion  of  epilepsij  is,  according  to  the  present  theory,  due 
to  a  vaso-motor  spasm  at  the  base  of  the  brain,  to  coiTCCt  which  the 
amyl  salt  would  seem  to  be  indicated,  as  it  also  is  by  the  mere  existence 
of*  the  convulsion.  In  advanced  stages  of  the  paroxysm  it  must,  how- 
-fever,  be  used  with  caution,  on  account  of  the  obscuring  of  its  early 
effects  by  the  symptoms  of  the  disease.  In  the  status  epilepticuSy  when 
ttiere  is  an  almost  indefinite  repetition  of  the  fit^,  the  remedy  may  bo 
of  great  use  in  stopping  them.  When  there  is  a  notable  interval  in 
oxtliimry  epilepsy  between  the  aura  and  the  convulsion,  the  latter  can 


*  For  ft  ease  of  fAiluref  iq«  Lnneetf  August,  18A7. 

fFoT  remarkable  oas«i,  aea  British  Medical  Joutnalf  Sept.  30;  1973;  aUo  Bmtl^'t  Ooni' 
ptndiHMi  pjirt  nWu,  Jan.  1874, 
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usually,  If  not  always,  be  entirely  preveBtad  (Dn  S.  Weir  Mitchell, 
Phila.  MaL  Times,  vol  v*  p.  553)  :  the  patient  should  carry  a  small  rial 
containing  a  few  drops  of  the  drug,  and  inhale  it  at  once  whenever  the 
aura  is  felt. 

Dr.  Mitchell  also  calls  attention  to  the  value  of  the  nitrite  as  an  aid  in 
diagnosing  those  occasional  eases  of  nervous  disorder  in  which  petit-mal 
is  eimuliited  by  attacks  really  due  to  passing  congestion  of  the  nerve- 
centres.  He  assorts  that  in  these  ca^eB  nitrite  of  amyl  instead  of  an-est- 
ing  the  paroxysm  increaeea  its  intensity.  I>r,  Wm.  F.  Jenks  has  found 
the  nitrite  efficient  in  arresting  puerperal  convulsions,  hut  dangerous  on 
account  of  producing  uterine  relaxation  and  poet-partum  hemorrhage, 
— a  result  to  be  expected  from  the  known  physiological  action  of  the 
drug  (Pfuia.  Med,  Times,  1872,  vol.  ii.  p.  404),  In  tetanus  nitrite  of 
arayl  would  seem  to  be  indicated  as  a  spinal  sedative,  and  as  control- 
ling excessive  tissue-changes  and  consequent  rise  of  temperature.  It 
has  been  used,  so  far  as  I  know,  in  only  three  cases  {Lancet,  1871; 
Fhila,  Med.  Times,  vol.  v*),  all  of  which  recovered,  two  with  the  arayl 
salt  alone  and  the  other  with  it  and  chloral.  In  nervous  dysmenorrhma 
tlie  remedy  was  first  used  successfully  by  Dr.  Fuckel ;  it  has  been 
highly  commended  by  I)r.  Mary  Putnam-Jacobi  {N.  Y.  Med.  Bee*,  Jan. 
1875)  and  by  I>r.  P.  Peck  (Beuts.  ArcL  KiirL  Med.,  xvii.  143).  Two  to 
BIX  drops  should  be  given  when  the  pain  comes  on,  and  repeated  pro  re 
n/ita.  In  cholera  nitrite  of  arayl  has  been  tried  without,  that  I  can  per- 
ceive, even  a  good  theoretical  reason,  and  has  not  seemed  to  be  of  ser- 
vice (Loud,  Med.  Rec,,  vol  i.).  Dr.  Y,  Urlmntscbitsch  has  employed 
it  with  variotig  results  in  various  irregular  cases  of  vaso-motor  disturb* 
ances,  in  intermittent  coryza,  migraine,  etc.  ^Wiener  Med,  Presse,  1877). 
I  have  seen  it  used  in  a  number  of  cases  of  intermittent  fever,  with  the 
invariable  result  of  putting  an  end  to  the  chill  and  of  not  affecting  the 
hot  stage. 

The  increased  cardiac  action  produced  by  inhalation  of  the  nitrite 
has  led  to  its  employment  as  a  cardiac  stimulant,  and  there  is  now  much 
clinical  evidence  in  favor  of  its  employment  in  cases  of  sudden  hciirt- 
failure.  It  has  even  been  given  with  asserted  excellent  results  in  ^^ fatty 
hexirV  (Osgood,  Amer.  Journ.  Med,  Sci.,  1874,  xx,  58)  and  in  sijncope 
from  hemorrhage  (Madden,  Loud,  Practitioner,  xii.,  1874).*  In  cardiac 
failure  during  amesthesia  it  has  been  employed  in  a  number  of  cases. 
The  peculiar  rapidity  of  its  action  makes  it  especially  valuable  in  emer- 
gencies, and,  though  further  experimentation  is  necessary  before  we 
can  understand  its  use  in  aniesthesia,  clinical  experience  is  sufficient  to 
warrant  its  cautious  administration.  Further,  by  direct  experiment 
Dr.  Reichort  has  found  {Phila,  Med,  Times,  May  21,  1880)  that  when 
by  the  ethylen  bichloride  the  blood-pressure  and  pulse- wave  in  the  dog 
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dopresscd  almost  to  zero  they  are  imroediatoly  markedly 
by  the  amy  I  salt 
physiological  action  of  the  remedy  would  very  strongly  indicate 

aa  antidote  in  ^rychnine-poimning.     No  case  of  its  use  for  this  pur- 

m  man  haa  come  to  my  knowledge,  but  the  experiraeuts  of  Dr.  St. 
Qm  Gray  oa  rabbits  {Glasgow  Med,  Joum.,  1871,  p.  188)  yielded  Tery 
kbie  rofluhs.     In  two  rabbits  to  each  of  which  ten  drops  of  the 

Ite  aod  half  a  grain  of  strychnino  were  given  together  subcutano- 
ooftly,  DO  decided  symptoms  whatever  were  induced  ;  while  one-ciuarter 
(»faiaof  tbe  alkaloid  aione  frequently  caused  death  in  a  Hin^le  conTul- 
ttotL  Tbe0e  requite  have  been  confirmed  by  Dr.  llobart  A.  Hare  (Boston 
iU,  and  Sur^,  Journ,^  Nov*  1884).  During  the  puroxysm  of  cramp 
aipliyxia  it  was  found  necessaiy  to  give  the  nitrite  h^^odenaiically,  on 
lecoaoi  of  the  Jack  of  respiratory  movement. 

ADiiixisraATioN.— As  alrcudy  staled,  the  method  of  administration 
tifually  eiu ployed  hitherto  is  inhalation,  fruni  one  to  three  or  five  drops 
Wng  placed  on  a  handkerchief  and  held  near  the  mouth  or  nose,  the 
knidkerchief  being  removed  so  stxm  as  a  seii^e  of  fulness  of  tLe  head 
HfXptrienciHi.  1  have  given  it  by  the  niuutli,  dropped  upon  a  lump 
of  Mlgar  and  taken  instantly  in  doses  of  two  or  three  drops.  There  is 
1KH  at  present  sufficient  evidence  to  enable  us  to  decide  as  to  the  maxi- 
nim  amount  of  the  drug  which  it  is  safe  to  give.  In  a  case  of  cholera 
[Lonl  Med,  Record,  Oct  1873),  Dr,  D.  B.  Hmith  exhibited  hypoder^ 
mically  two  drachms  in  the  course  of  an  hour  and  thirty -six  minut^^s 
without  inducing  any  serious  symptoms,  and  a  dose  of  a  dessertspoonful 
iiift  been  recovered  fi-om,  emetics  being  given  {Amer.  Jottrn.  Pharm.^  1881, 
137).  r»«cd  with  care,  the  nitrite,  although  a  very  rapidly -acting  and 
povrrful  agent,  schema  to  be  safe^  since  I  liave  never  seen  either  in  man 
»r  ia  tho  lower  animals  any  sudden  or  unexpected  action^ — any  in- 
iueneo  utit  of  proportion  to  the  amount  given.  It  must  be  borne  in 
'i»ind  that  the  symptoms  generally  increase  in  intensity  for  a  minute  or 
two  after  the  withdrawal  of  the  drug* 


Xrntm  or  PoxASSirMf  has  been  very  carefully  and  intelligently 
.tudiod  by  Dr.  E.  T.  Reichert  (Amer,  Jouni,  Mid.  ScL,  Ixxx.  180).  Doses 
^Ht  to  ten  grains  in  man  tr*ufficed  to  raiae  the  pulwe  to  110  or  120*  with 
tmtuQgof  the  face  and  intracranial  throbbing;  the  symptoms  usually 
^•T'^ii  in  twenty  minutes  and  lasted  several  hours,  and  were  in  no  case 
*«fn>eably  severe*  Eructations  of  a  phosphorus-like  taste  were  nearly 
aiwijpi  pivfcnt.  Ten  to  fifteen  grains  have  produced  complete  muscular 
i«UxatioD,  livid  lipe,  headacdie,  etc.,  lasting  three  hours  {Lancet^  1883, 


'  For  m  ma9  In  which  «n  cpilrptie  oonralsion  followed  a  hypodcmiifl  injootian  of  one 
I  of  lb*  Qilriie,  iie«  Jcium.  Mmnt.  ScL^  zxx.  252,  It  Lb  doubtful  whothor  Ui«  ooavoUiots 
»■•  mmtA  by  th«  nitrite, 

t  Fbr  ft  |«{«r  on  ih«  thoorj  of  th^  ftction  of  Ihe  nUrite  of  fodioto  lij  Profoitfor  Biai,  tee 
^'Hi/  Mgftr,  Ptttk,  «,  Pkarm.,  liii,  IBS. 
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ii.  766).  Iti  a  reiy  elafwrate  seriee  of  experimeTits  upon  animalflr  Br 
Eekhert  found  that  the  effects  of  nitrite  of  potassium  and  of  nitrite  of 
Bodium  npon  the  blood,  heart,  ami  tierro-centres  are  in  distinguishable 
from  those  of  ixitrite  of  amyl  except  in  being  much  less  rapid  and  more 
permanent.  In  eases  of  angina  pectoris  the  duration  of  the  influence 
of  these  nitrites  makes  them  especially  desirable,  and  thoy  will  prob- 
ably in  practice  be  found  superior  to  the  amy]  salt.  T%venty  grains  of 
the  commercial  nitrite  of  sodium  have  been  fxiyon  without  serious  effect^ 
but  of  a  pure  article,  either  of  the  sodium  or  the  potassium  nitrite,  the 
dose  is  three  grains ;  five  grains  have  ol\en  produced  serious  s^^nptoms 
(see  London  Lancet ^  1883,  ii.  945).  At  present  a  pure  article  iB  com- 
monly kept  in  good  drug-stores.  The  dose  may  be  repeated  every  two 
hours  cautiously. 


KiTROGLYCERiN  IS  the  most  powerful  of  the  nitntes.  The  symp- 
toms which  it  causes  in  man  are  giddiness,  constriction,  or  other  ab- 
normal sensations  in  the  head,  often  amounting  to  severe  headaeho, 
choking  in  the  throat,  sometimes  nausea,  and  rapid  cardiac  action,  with 
lessened  arterial  pressure.  After  toxic  doses  there  is  great  failure  of 
the  heart's  action.  A  single  drop  of  a  one-per-eent.  alcoholic  solution 
has  produced  insensibility,  and  in  the  ease  of  Mr,  Field,  who  took  two 
drops,  loss  of  consciousness  and  of  the  pulse  at  the  wi*ist  were  complete 
(see  Brit.  Med.  Journ,.  1880,  i,  406).  Dr.  J.  Noer  {Therap,  Gaz.,  1887, 
459)  attributed  the  following  symptoms  in  a  woman  to  the  use  of  ten* 
drop  doses  of  the  aicoholic  solution  of  nitroglycerin.  The  pulse  was 
slow,  intermittent,  and  very  irregular^  the  pupils  dilated,  the  urine 
scanty  and  containing  considerable  pigment.  There  was  also  pain  in 
the  region  of  the  heart,  intense  headache,  sense  of  constriction  around 
the  forel»ead,  and  great  weakness  of  the  stomach,  Drs.  Lauder  Brunton 
and  Tait  {St.  Bnrthol  Hosp.  i?^.,  xii  140)  have  found  that  upon  blood- 
eoloration,  arterial  pressure,  nerve-centres,  and  muscles  nitroglycerin 
acts  YQTj  much  as  does  nitrite  of  amyl.  This  similarity  of  action 
between  nitroglycerin  and  the  nitrites  has  been  recently  confirmed 
by  Dr,  Hurrell  and  Dr.  Matthew  Hay  (^Lond.  Practitioner,  xxx.  422), 
also  by  A.  Henocque  (Comptes-Iiendys  &)C,  de  Biolog,,  1883,  v.  ^9), 
and  is  remarkable,  as  nitroglycerin  may  be  regarded  as  nitrate  of 
glyceryl.  It  has  been  shown,  however,  by  Hay,  that  during  its  alka- 
line (lecomposition  it  yields  nascent  nitrous  acid,  and  it  can  scarcely  be 
questioned  that  this  acid  is  developed  in  the  blood  and  acts  upon  the 
system. 

The  effect  of  nitroglycerin  is  certainly  more  prolonged  than  that 
of  nitrite  of  amyl.  According  to  Professor  Koi-czynski,  the  maximum 
elTect  of  ft  dose  in  man  is  reached  in  from  three  to  fifteen  minutes^ 
while  all  effects  disappear  in  three-quarters  of  an  hour  (Schmidt's  JaJirb.^ 
cxeiii,  132),  Within  the  last  few  years  nitroglycerin  has  been  used 
quite  largt>ly  in  the  Ijondon  hospitals,  with  asserted  excellent  resulta^ 
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in  neuralgia  and  Id  angltia  pectoris*  The  pi'actiee  ha^  found  iuiitatoi'6 
OQ  both  coutinents.  The  iH^ports  are  ahnoat  uuiverdally  favorable  iu 
regard  to  the  action  of  the  drug  In  cardiac  failure,  and  in  asthma, 
ura^mia^  and  puetparal  edamp&iaj  and  other  affect  ions  in  which  experi- 
ence has  shown  that  nitrite  of  amyl  is  of  value. 

Dr.  Trtiflsewitech  {St,  Fctersb,  Med,  Wochetischr,,  Xo.  1, 1 887)  states*  that 
be  has  obtained  excellent  results  from  the  use  of  nitroglycerin  in  neu- 
ralgia, headache,  dizziness,  and  other  irregular  nervous  symptoms,  and 
even  in  general  fiiilure  of  health  in  persons  whose  weak,  small  pulses 
and  peculiar  pallor  marked  the  ImLitual  fuhiess  of  tliti  venous  system. 
Me  is  in  the  habit  of  commencing  with  half  of  tlie  ordinary  dose  in 
these  cases,  increasing  it  if  the  results  aru  favoi^able* 

Nitroglycerin  is  kept  in  the  drug-stores  in  one-per-cent*  alcoholic 
solution,  the  dose  of  which  may  be  set  down  as  a  baif-drop,  increased 
to  two  or  three  drops  if  necessary.  It  is  said  that  this  solution  is  not 
explosive,  but  that,  unless  cam  be  exercised  in  manipulating  it,  head- 
ache and  other  unpleasant  symptoms  are  apt  to  bo  produced.  Mi*. 
Martiudaie  has  shown  that  nitroglycerin  is  soluble  in  cacao  butler,  and 
it  hiis  been  proposed  to  adtninister  it  in  the  form  of  chocolate  lozenges. 


According  to  the  researches  of  Dr.  Richardson  {Brit  and  For.  Med,- 
Chirurg.  Jiev,,  Jtily,  1867)  nitrite  of  ethyl  acts  very  Hirailarly  to  nitrite 
of  amyl ;  and  it  can  scarcely  be  doubted  that  all  of  the  nitrites  depend 
for  their  physiological  activity  upon  nitrous  acid  and  have  similar 
physiological  properties. 

Valerianate  op  Amyl  has  been  introduced  to  the  medical  profession 
by  Dr.  W.  F.  Wade  (Brit.  Med.  Journ.,  i.,  1874),  who  appears  to  consider 
its  therapeutic  properties  about  the  same  as  those  of  valerianic  acid. 
Ho  makes  a  compound  spint  by  adding  one  part  of  the  valeriatiate  to 
nineteen  of  alcohol,  and  to  each  ounce  half  a  minim  of  acetate  of  amyl. 
Of  this  he  gives  eight  drops  in  an  ounce  of  water*  The  prepanition  is 
no  doubt  an  active  one,  but  probably  possesses  other  properties  than 
those  of  valerianic  acid.  According  to  G,  Bruel  (L* Ether  Amyl-valeri- 
amque),  valerianate  of  amyl  is  capable  of  dissolving  tbiHje  times  as  muc'h 
cholesterin  as  is  chloroform,  and  may  be  employed  with  the  greatest 
advantage  for  the  purposes  of  dissolving  biliary  ciilcuii.  He  also  asserts 
that  it  is  a  valuable  hypnotic  and  antispaHmoilic,  useful  in  such  spasmodic 
diseases  as  asthma,  hysteria,  htpatic^  renal,  and  intestinal  colic,  etc. 


LOBELIA.    U.S. 

The  leaves  and  tops  of  the  itidigenoua  herb  Lobelia  inflata.  The 
dried  phtnt  has  a  slight  irritating  odor  and  a  taste  at  first  scarcely  per- 
ceptible, afterwards  bnrniug,  acrid,  and  attcmled  with  a  flow  of  saliva. 
The  active  principk*.  is  Lobeline,  a  ytjtluwish  licj^uid  alkaloid,  discovered 
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by  Professor  Procter,  of  this  city.     Lobelic  acid,  a  fixf^  and  a  Tolaiile 
oil,  gum,  elilarophyl,  etc.,  are  also  present  in  the  drug. 

Physiological  Action.^ — The  symptoms  produced  by  large  doses  of 
lobelia  in  man  are  nausea,  soon  followed  by  violent  vomitings  aeeompa* 
nied  with  intense  prostration^  as  is  shown  by  feeble  pulae^  cold  sweats, 
pale  akin,  and  great  muscular  relaxation.  Purging  may  or  may  not 
occur.  Numerous  cases  of  fatal  poisoning  by  it  have  been  recorded. 
The  eymptoQis  are  those  above  mentioned,  intensified;  in  some  cases 
vomiting  does  not  occui*,  and  it  is  especially  under  these  circumstances 
that  fatal  effects  have  been  noted.  Burning  in  the  fauces  and  o&sopha- 
gus^  and  epigastric  distress,  in  addition  to  the  intense  prostration,  border- 
ing upon  collapse  and  finally  merging  into  complete  collapse,  with  con^a, 
stupor,  museuJar  tremblings,  and  in  some  cases  convulsions,  precede  the 
fata!  terinination. 

Our  knowledge  of  the  physiological  action  of  lobeha  is  very  imper- 
fect: what  we  have  is  chiefly  derived  from  the  researches  of  Dr,  L  Olt 
(Bost.  Med.  Sunf.  Journ,^  1875,  Fhiia.  Med.  Times,  vi,).  He  found  that  in 
the  ft-og  it  produced  a  gradually  increasing  palsy,  ending  in  death  froi 
paralysis  of  respiration-  After  death  tbe  motor  nerves  were  found  in 
sengiitive,  although  the  muscles  were  ntill  irritable.  He  did  not  deter- 
mine whether  the  spinal  cord  also  suffei's,  or  whether  the  paralysis  is 
solely  due  to  the  palsy  of  the  motor  nerve.  In  the  rabbit,  the  symp- 
toms produced  by  the  alkaloid  were  slowing  of  the  respiration,  progres- 
sive palsy,  fall  of  the  bodily  temperature^  convulsive  seizures,  and  death 
from  asphyxia.  The  alteration  of  the  blood -pi'essure  consisted  in  an 
immediate  full,  succeeded  io  some  cases  by  a  vory  decided  rise  of  press- 
ure, followed  in  turn  by  a  fall.  The  rise  of  pressure  appears  to  me  to 
have  been  pi*oduced  not  by  the  direct  action  of  the  poison,  but  by  the 
asphyxia  induced  by  it.  In  large  doses  lobelia  seems  to  paralyze  the 
vaso-motor  centres;  at  least  galvanization  of  a  sensitive  nerv^e  in  the 
poisoned  animal  failed  to  induce  any  rise  of  pressure.  Such  dosies  were 
also  Bhown  to  have  a  paralytic  action  upon  the  peripheral  vagi.  Br. 
AfiEUiasieff  appears  to  have  arrived  at  results  similar  to  those  obtained 
by  Br.  Ott.  Uuftjrtunately,  the  memoir  is  published  iu  the  Russian 
language  (abstmcted  Lond.  Med.  Rec.y  Aug.  16,  1886).  It  is  not  stated 
whether  the  peculiar  alterations  of  arterial  pressure  occurred  in  curarized 
animals;  but  small  doses  caused  in  the  eumrized  animai  persistent  rise 
in  the  arterial  pressure.  In  frogs  small  doses  at  first  increased  the 
cardiac  contract iona.  If  the  dose  were  sufficient,  the  first  period  of 
stimylation  was  followetl  by  fall  of  pressure,  with  periodically  recurring 
diastohc  arrests^  and  irregular  contractions  ending  in  final  diastolic 
aiTest  with  distention. 

To:xrcOLOGY. — The  symptoms  of  lobelia*poiaoning  have  been  suffi- 
ciently described.  The  treatment  should  consist  in  washing  out  the 
stomach  with  plenteous  draughts  of  a  warm  solution  of  tannic  acid. 
in  the  ^^e^  exhibition  of  opium  and  of  alcoholic  and  ammoniacal  stimu- 
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laiitSj  and  in  the  use  of  external  fiiimulation  by  dry  boat,  frictions,  mus* 
tai*d,  etc.,  pi-eeidely  as  in  poi^sionitig  from  veratrum  \^iiide. 

Therafeutics. — Lobelia  has  been  used  as  an  emetic ;  but  its  depress- 
ing effects  are  so  severe  as  to  forbid  such  employment  of  it.  It  hua 
aldo  been  employed  to  relax  spasm  in  various  affections,  as  in  pertussin, 
tetanus,  epilepsy^  chorea,  eon^nilsioiis,  but  has  been  superseded  by  more 
efficient  and  less  dangeroua  remedies.  It  is  oi'tcn  useful  in  spasmodic 
asthma  or  m  acute  bronchitis  with  bronchial  spasm,  and  appears  to  be 
expectorant  as  well  as  antispasmodic.  An  infusion  (3i  to  Oj)  has  been 
strongly  recommended  as  a  lucal  lipplication  in  the  eczema  produced  by 
the  rhus  toxicodendron,  or  **  poison-vine.'*  The  powder  is  very  rarely 
ttsed ;    the  dose  as  an  emetic  is  twenty  or  thirty  grains.     The  dose 

the  vinegar  (Aceturn  LobcUm—l  to  10,  U*S.)  is  twenty  to  thirty 
minims ;  of  the  tincture  {  Tinctitra  Lobelidt—l  to  5,  U.S.),  as  an  expect- 
torant,  ten  to  twenty  minims, — in  the  paroxysm  of  atithma,  f  5i  to  f  3ii 
every  half-hour  until  nausea  is  induced.  The  dose  of  the  fluid  extract 
C^Extractnm  LobeliiB  Flindumy  U.S;)  is,  as  an  expectorant,  one  to  five 
L3iiininis ;  as  an  emetic,  fifteen  minims, 

GELSEMIUM,    U.S. 

The  root  of  Gelsemium  semporvirens,  the  yellow  or  Carolina  jessa^ 
miine,  a  beautiful  climbing  plant  of  the  Atlantic  Southern  United  States, 
^distinguished  by  its  large,  axillary,  very  fragrant,  clustered  blossoms 
perennial  dark-green  leaves.  The  very  light,  fibrous,  dirty-yellow. 
ish  root  has  a  bitterisb  taste,  iind  contains  an  alkaloid,  Geisemine^  in  com- 
1[»ination  with  Gt;h€minie  Acid,  both  discovered  by  Professor  Wormley. 

Physioloqical  Action. — There  is  a  wido  range  of  susceptibility 
in  man  to  the  influence  of  gcl^emium,  some  individuals  being  pro- 
foundly  influenced  by  a  dose  which  has  no  pei*ceptibb  effect  upon 
another  person.  After  the  smallest  active  dose  (five  to  fifteen  minima 
of  the  fluid  extract),  the  only  symptom  is  languor;  with  it  may  be  a 
little  lowering  of  the  foi'ce  and  frequency  of  the  pulse.  When  a  some- 
what larger  amount  is  ingested,  to  the  languor  are  added  dizziness  and 
dislurhanee  of  vision,  with,  in  some  cases,  a  pain  over  the  brows,  Einger 
and  Murrell  state  that  the  pupil  is  contntcted,  but  this  is  probably  an 
inconsiant  result.  After  toxic  doses  of  the  poison  the  muscular  weak- 
ness is  extreme,  and  in  several  cases  (Bost.  Med.  and  Surg,  Journ.,  1869, 
ill.  185  J  1879,  ci.  18)  the  flexors  of  the  arms  have  been  especially  af- 
fected. The  disturhunce  of  sight  is  now  very  marked  j  double  vision, 
or  partial  or  even  complete  blindness,  may  exist ;  the  pupil  is  widely 
dilated  and  immovable ;  the  external  rectus  muecle  is  weakened,  some* 
times  sutficiontly  to  produce  a  marked  internal  squint;  the  eyelid 
droops,  and  is  raised  with  ditilcuHy  or  falls  in  pai-alytic  ptosis.  If  the 
patient  is  able  to  walk  at  all,  the  gait  is  staggering ;  the  jaw  drops, 
articulation  fails ;  the  general  sensibility  is  much  impaired ;  respira- 
tion slow  and  labored ;  the  pulse  feeble  and  thready;  the  skin  bathed 
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m  a  cold  sweat;  the  bodily  temperature  greatly  lowered.  Sometimes 
drowsiness  is  felt  after  moderate  dosea  of  the  poison,  but  consciousDess 
may  be  preserved  in  the  midst  of  very  severe  symptoms^  although  in  ail 
the  fatal  casea  I  have  m^et  with  it  was  lost  before  death*  The  drug  acts 
very  promptly^  symptoms  usually  appearing  in  about  twenty  minutes 
after  its  ingestion,  and  beginaing  to  subside  in  two  or  three  hours, 

Gelsemium  produoea  in  the  lower  animals  symptoms  similar  to  thoeo 
which  it  causes  in  man,  with  the  exception  that  convulsions  are  %-ery 
genemlly  developed.  They  are  not  always  present,  but  they  have  been 
observed  in  the  fi*og,  pigeorij  cat,  rabbit,  and  dog.  The  loss  of  voluntar^^ 
power  precedes  the  convulsions,  and  in  the  careful  ejcperiments  of  Ringer 
and  Mnrrell  {Lancet^  1876,  i.  83)  upon  frog^i  it  was  found  that  the  cord 
was  rapidly  exhausted  by  repented  irritationsj  so  that  convulsions  could 
not  at  once  be  induced.  Professor  Bartholow  states  that  in  the  rabbit, 
eat,  and  pigeon  the  convulsive  movements  are  backward,  sometimes 
amounting  to  complete  somcrsaulU.  The  close  study  of  the  action  of 
gelaemium  is  best  made  by  taking  up  the  various  systems  in  i*otation. 

Nervous  and  Muscular  Si/stenis, — The  retention  of  consciousness  until 
%'ery  late  in  the  poisoning,  both  in  man,  and  in  the  lower  animals,  shows 
that  the  drug  has  very  little  power  over  the  higher  cerebrum,  although 
the  drowsiness  and  the  final  loss  of  consciousness  prove  that  it  is  not 
entirely  devoid  of  such  influence.  The  two  most  prominent  symptoms 
caused  by  the  drug  are  the  convulsion  and  the  paralysis.  The  first 
question  to  be  determined  is  whether  the  convulsion  is  cerebral,  spinal, 
or  peripheral.  That  it  is  not  cerebral  is  proved  by  its  occurrence  in  the 
pithed  i'vog  (Ringer  and  Murrell,  Laneetj  187C,  i.  83),  and  below  the 
point  of  section  in  mammals  with  divided  spinal  cord  (Taylor,  Jllchm, 
and  Louisv.  Med.  Journ.,  1875,  p.  606)  \  that  it  is  not  peripheral  is 
proved  by  its  taking  place  in  the  posterior  extremities  when  the  lower 
aorta  is  tied  before  the  poisoning  (Biiiger  and  Miu*rell)-  The  cause  of 
the  convulsion  at  pi^esent  remains  inexplicable.  The  theoiy  of  di- 
minished i^esistance  (see  p.  209)  can  hardly  be  received,  because  in  the 
careful  experiments  of  Dr.  Ott  {PhUa.  Med,  T(rm\%  vol.  vii.  p.  289)  a 
condition  oi'  exaggerated  reftcx  activity  was  proved  to  precede  the 
convulsive  state.  liinger  and  Murrell  conceive  that  there  are  present 
in  geisemium  two  active  and  antagonistic  substances,  one  a  tetanixant, 
the  other  a  paralyzant ;  but  in  tlnjir  own  experiments,  and  in  those  of 
Dr,  Ott,  gelsemine  believed  to  be  pui'e  produced  convulsions.  Kever 
theless,  it  is  notable  that  Ott  found  the  acid  so  much  stronger  in  con- 
vulsive action  than  the  alkaloid  as  to  suggest  the  truth  of  Ringer  and 
Murrelfs  supposition. 

The  paralysis  in  poisoning  by  gelsemine  is  evidently  spinal  in  its 
origin,  as  its  development  is  not  affected  by  tying  an  arteiy  before 
poisoning  so  as  to  protect  a  limb  (Bartholow,  Practitioner^  voL  v.,  p. 
203 ;  Ringer  and  Murrell,  Lancet^  1875,  ii.  908),  and  as  the  afferent  and 
motor  nerves  and  muscles  preserve  their  functional  activity  until  death 
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((Ht>  Bartholow,'^  Riuger  and  Mun'ell).    It  k  a  matter  of  some  im< 

purUaee^  in  explaiuiog  tho  spinal  action  of  the  drugj  to  determmo  ita 

ti :'  i^on  the  difftii^iit  portions  of  the  ooi*d.     Di\  Bartholow  says 

i  a  bo  on  the  sensory  portion  of  the  cord,  producing  at  last, 

I      '      ii;i  -tht»3ia;  but  this  effect  in  warm-blooded  animala  and  in 

I      uum  la  tuxie  only,  and  follows  the  paralysis  of  the  motor  functions/* 

I     TUtmay  be  correct,  but,  so  far  as  I  know^  has  not  been  experimentally 

I  Mesfimtion, — Gebomium  uBually  kills  by  a  paralysis  of  respiration. 
I  Aeearding  to  the  researches  of  Burdon  Sanderson  and  of  Ringer  uud 
^^Jburell  (^Lancet,  1876,  i,  490,  560),  immediately  after  the  ingestion  the 
"tlleiit  of  the  respiration,  but  not  its  rate,  is  increased  j  very  shortly, 
Ikomrer,  both  rate  and  depth  enter  a  condition  of  progressive  paby 
miiligin  death.  The  respiratory  changes  are  tiie  product  of  a  direct 
lOkSon  upon  the  respimtory  centres,  being  unindueuced  by  previous 
eeetioQ  of  the  vagt. 

Oirculation, — ^Tho  action  of  moderate  doses  of  gelsemium  upon  the 
dltakUon  ib  not  very  marked.  That  in  toxic  amounts  it  depresses' 
both  tlie  paUe-rate  and  pressure  is  abundantly  shown  by  the  symptoma 
of  poidooing  in  man,  and  by  Dr.  Ott's  experiments  upon  animals  {Fhila, 
Mtd.  Times,  v.  691).  As  the  pulse-rate  and  pressure  were  reduced 
intiiese  experimeuts  after  previous  section  of  all  the  cardiac  nerves 
ttdof  the  spinal  cord,  it  is  evident  that  the  poison  exerts  a  dti^e^jt  in* 
iaeoco  upon  the  heart.  How  far  the  vaso-motor  centres  are  influenced 
bf  the  drug  b&s  not  been  accurately  determined. 

£^«^-The  influence  of  gelsemium  upon  the  organ  of  vision  is  very 
dioided*  Ittnger  and  Murrell  afiirm  that  decided  non-toxic  doses  of 
tk«dmg  cause  contniction  of  the  pupiL  However  this  may  be,  marked 
diUtation  of  the  pupil  is  a  very  constant  symptom  in  the  poisoniog.  It 
■  4  hi  &bo  boon  discovered  by  Ringer  and  Murrell,  and  confirmed  by  Mr, 
'  h\m  Tweedy  {Lancet,  1877,  i,  833),  that  the  local  application  of  gel- 
•ftttiimj  to  the  e\'e  produces  violent  mydriasis,  with  pandysis  of  accom- 
intxiatian-  This  indicates  very  strongly  that  the  dilatation  is  produced 
io  pouwming  by  the  drug  thrcmgh  an  iuttuence  exerted  upou  t!ie  periph- 
c^ml  nerve  ending  in  the  eye.  The  palsy  of  the  external  rectus  and  tho 
pttms  indicate  that  such  action  is  paralytic,  so  that  it  is  a  probable  con- 
clusion that  peripheral  oculo-motor  paralysis  is  the  cause  of  tho  dila- 
t»ti*jQ  of  the  pupil.  The  falling  of  tho  jaw  and  the  loss  of  the  power 
L^flf  articulation  indicate  that  all  the  motor  nervea  of  the  head  ar©  acted 
r  *^IK»u  by  the  poieon. 

TuiftAPEUTica. — Gelsomium  was  originally  employed  as  an  arterial 
•^tiv©  and  febrifuge  in  the  malarial  fet)ers  of  the  South,  and  subse- 

•Df.  BA»b«rl«  Bftrtholow  id&tma  { PraettUouerf  y.  203)^  "ThU  experiment  indio»tc« 
'^ItUtmiatii  dMlrojTB  the  excitAbLlity  of  tbe  eonsorj  norvo  bdVir«  lb«  tnolur;*'  but  bij 
^'"cMon  leciiti  hifcnlljr  warnuii«d  bj  his  premiseS|  Mjd  Iq  bb  treatit«  on  thismpeutlos  b« 
^''•■tfly  tr»wi  lh«  ^tttrio  ortgin  of  the  pMulysit . 
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quently  in  other  sthenic  fevers.  It  appears  in  some  way  to  depress  the 
IjodiJy  temperature,  but  certaioly  possesses  no  controlling  influence  over 
the  arterial  system  at  all  comparable  to  that  of  veratrum  viride  and 
aconite.  Dr.  Bartholow  commends  it  highly,  as  in  pneumonia  and  pleu- 
ritis;  its  influence  for  good  in  these  disorders  would  seem,  however,  to 
be  chiefly  associated  with  its  power  of  lessoning  the  rapidity  of  respi- 
ration and  increasing  the  tendency  to  perHpinition.  It  does  not  appear 
probable  that  any  advantage  to  be  derived  from  it  will  countcrbalanee 
the  dangers  attending  its  employment  in  the  largo  doses  required.  In 
asthma^  spasmodic  lart/nfjitis,  whooping-cough^  and  nervous  coutjh^  in  which 
it  ifl  also  recommended  by  Professor  Bartholow,  its  emplojTncnt  seems 
more  plausible,  us  in  these  cases  there  is  a  distinct  spasmodic  element. 
The  testimony  to  its  value  is  most  marked  in  eases  of  trigeminal^  ovarian^ 
and  other  neuralgias.  How  it  does  good  in  these  disorders  is  as  obscure 
as  is  the  nature  of  the  neuralgiasj  and  in  ray  hands  it  has  usually  failed. 
The  marked  eftect  of  the  drug  upon  the  facial  nerves  would  appear  to 
iudicat©  its  employment  in  facial  neuralgias,  and  especially  in  facial 
spasmodic  aifections.  In  acute  mania  the  drug  may  be  employed  in  full 
doses  as  a  calmative. 

Mr.  Tweedy  has  drawn  attention  to  the  local  use  of  gelsemium 
(Lancet J  1877,  i.  832)  by  the  oculist  as  a  substitute  for  atropine,  claim- 
ing that  it  may  be  employed  with  equal  surety  as  a  paralyzant  of  ac- 
eommodation  and  dilator  of  the  pupil,  and  that  it  possesses  the  very 
great  advantage  of  its  influence  going  off  in  a  few  houi^.  Thoroughly  to 
paralyze  aceomuiodation,  hovvever,  it  must  be  used  freely ;  as  he  states^ 
*'To  insure  paralysis  of  acconimodalion  within  throe  hours^  a  solution 
of  at  least  eight  grains  [geisemine]  to  the  ounce  must  be  used  every 
fifteen  minutos  for  the  first  hour,  and  every  half-hour  afterwards/' 
Employed  in  this  way,  I  should  think  there  would  be  some  danger  of 
general  poisoning  by  absorption. 

Toxicology.— Dr.  I.  Ott  {Phila.  Med.  Times,  v.  693)  has  collected 
mx  eases  of  fatal  poisoning;  a  teaspoonM  of  the  fiuid  extract  being 
the  smallest  amount  that  has  caused  death  in  the  adult*  Professor 
Wonnley  believes  that  his  chemical  examioatious  have  shown  that  in 
one  fatal  case  the  fluid  extract  ingestocl  could  not  have  contained  more 
than  one-sixth  of  a  grain  of  the  alkaloid. 

The  treatment  of  gulsemiura-poisoniog  should  bo  conducted  on 
general  principles.  Our  present  knowledge  does  not  indicate  that  mor- 
phine and  gelsemium  are  physiological  antagonists,  but  Br.  Goo.  S. 
Couriright  asserts  that  they  have  such  relation,  and  details  a  case  in 
which  recovery  occurred  ailor  the  ingestion  of  from  one  to  two  tea- 
spoonfuls  of  the  tincture,  one  and  one-half  grains  of  morphine  having 
been  given  hypodermically  and  one  gi*ain  by  the  mouth  (Oindnnati 
Lancet  and  Observery  1876,  p.  963). 

Administration. — ^The  dose  of  the  Jluid  extract  {Extractum  Gehemii 
Fluidunif  U.S.)  is  five  minima  every  two  hours  until  constitutional  electa 
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are  produced;  of  the  tincture  (Tinctura  Gelsemii — 1  to  6.6,  U.SO?  ten  to 
twenty  minims. 

TABACUM-TOBACCO.    U.S. 

Tobacco  in  its  various  forms  is  so  familiar  an  jirticlo  of  ©very-day  life 
that  I  shall  not  enter  upon  any  description  of  it.  Its  sole  active  prin- 
ciple is  an  alkaloid,  Ktcotine,  it  having  been  proved  that  the  alleged  alka- 
loid ^icotianin  has  no  existence.  Nicotine^  when  pure,  is  a  colorless, 
transparent,  volatile  liquid,  of  a  strong  tobacco-like  odor  and  a  porsiwtenfc 
burning  taate.  It  is  freely  soluble  in  water,  which  it  absorbs  readily 
and  largely  from  the  air.     Its  salts  are  crystaliizable  with  difficulty. 

Physiological  Action. — Upon  those  persons  who  are  not  habitu- 
ated to  its  use,  tobacco  acts  as  a  very  powerful  depressant^  producing 
horrible  nausea  and  vomiting,  with  giddiuess  and  a  feeling  of  intense 
wretchedness  and  weakness.  If  the  amount  taken  has  been  large,  to 
these  symptoms  are  added  burning  pain  in  the  stomach,  purging,  iVee 
urinatiouj  extreme  giddiness  passing  into  delirium,  a  rapid,  running, 
and  finally  imperceptible  pulse,  cramps  in  the  limbs,  absolute  loss  of 
muscular  strength,  a  cold,  clammy  skin,  and  finally  complete  collapse, 
tenninating  in  death. 

Nicotine  produces,  when  taken  in  minute  quantities,  symptoms  suffi- 
ciently similar  to  thoso  just  detailed.  Thus,  Schroff  (quoted  by  Stille 
and  by  Krocker)  found  that  in  doses  of  from  one4hirty-seeoud  to  one- 
sixteenth  of  a  grain  it  caused  an  intense  burning  in  the  fauces,  CDSopha 
gus,  and  stomach,  which  diffused  itself  as  a  sense  of  heat  all  through 
the  body,  and  was  fallowed  by  giddiness,  nausea,  and  some  vomiting, 
with  a  rapid,  feeble  pulse,  diarrhtea,  intense  muscular  weakness,  labori- 
ous  respirations,  icy  extremities,  partiui  loss  of  consciousness,  and  other 
indications  of  impending  collapse.  Eeil  {Jouni.f,  Pharmacodynam.^  Bd. 
ii.  p.  203)  took  one-seventh  of  a  grain  of  the  alkaloid,  with  the  produc- 
tion of  burnLng  in  the  throat  and  stomach,  headache,  a  feeling  of  heat 
in  the  head,  increase  of  pulse *rate  sixteen  beats,  muscular  weakness, 
and  a  sense  of  oppressed  respiration.  In  one  or  two  instances,  violent 
muscular  tremblings  have  come  on  shortly  after  the  ingestion  of  the 
poison,  and  ended  in  general  clonic  convulsions.  In  large  amounts 
nicotine  acts  with  lightning-like  rapidity.  Thus,  in  a  case  of  suicide,  in 
which  an  unknown  amount  was  taken  {Taylor's  Medical  Jurisprudence^ 
vol  i.  p.  393),  the  man  dropped  instantly  to  the  fioor  insensible,  gave 
a  deep  sigh,  and  was  dead  in  about  three  minutes. 

When  a  minute  drop  (gtt.  ^)  of  nicotine  is  administered  to  a  frog, 
the  first  evidences  of  local  irritation  ai*e  succeeded  in  a  few  seconds  by 
tetanic  cramps,  in  which  the  front  legs  ai*e  laid  forcibly  along  the  side 
of  the  trunk,  and  the  feet  bent  over  the  back.  This  position  is  said  by 
Krocker  to  be  characteristic  of  nicotine-  or  eonine-poisoning,  and  to 
l^  due  to  the  extensor  muscles  being  more  powertutly  contracted  than 
the  flexors.     When  very  minute  doses  are  administered,  according  to 
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Vulpian,  this  general  totanua  is  replaced  hy  muscular  tremblings  and 
irrcgukir  i-oovulsions.  After  a  ehort  time  the  motor  excitement  in 
oithor  ease  is  Bucceeded  by  complete  muscular  relaxation^  which,  if  the 
doae  has  been  toxic,  soon  passes  into  general  paralysis,  and  finally 
death  by  failure  of  respiration,  the  heart  continuing  to  beat  after 
breathing  has  ceased.  The  symptoms  which  the  poison  produces  in 
mammalia  are  exactly  parallel  with  those  which  it  causes  in  the  ba- 
trachiau.  The  evidences  of  the  pain  produced  by  the  intense  local  irri- 
tation caused  by  the  poisou  are  soon  succeeded,  atter  a  small  dose,  by 
muscular  tremblings  and  irregular  voluntary  mov^ements,  during  which 
the  animal  often  falls  through  weakaess.  and  which  rapidly  give  way 
to  violent  tetanic  au<l  clonic  convulsions;  to  these  succeeds  an  intense 
calm,  in  which  voluntary  movement  is  largely  but  not  altogether  abol- 
ished. In  the  fij'st  part  of  this  stage  external  irritation  still  produceii 
convulsions,  but  later  it  is  without  infiuence.  The  urine  and  faeces  are 
usually  voided,  and  sometimes  vomiting  occurs.  The  pupils,  at  first 
narrowly  conti-acted,  now  (Krocker)  dilate  slightly,  but  not  to  the  nor- 
mal point.  The  bi-eathing,  which  at  first  was  I'apid  and  shallow,  be- 
comes distant  and  fuller,  the  peripheral  capillaries  are  relaxed  and  full 
of  biood,  and  tinally  paralysis  deepens  into  death.  After  death  the 
Tenous  system  is  usually  found  engorged.  The  physiological  action 
of  the  alkaloid  can  best  be  studied  in  detail  by  taking  up  the  various 
eystems  separately. 

Ne}*vous  and  Muscular  St/stems. — Upon  the  cerebrum  nicotine  probably 
exerts  very  little  direct  influence.  The  convulsions^  are  certainly  of 
spinal  or  peripheral  origin,  since  they  occur,  according  to  the  exj>eri* 
ments  of  Krocker,  in  frogs  whose  corebrnm  has  been  extirpated.  That 
they  are  not  jKjripheral  is  proved  by  the  experiments  of  Vulpian 
{CompteS'Uendus  de  la  Soc.  de  BioL,  1859,  p.  151),  who  found  that  cut- 
ting off  all  the  ai'terial  communication  between  the  hind  legs  of  the 
frog  and  its  trunk  did  not  atfect  the  development  of  the  convulsions, 
when  the  animal  was  poisoned  with  nicotia.  This  has  been  confirmed 
by  Krocker,  who  also  found  that  if  the  nei've-trunk  of  a  limb  be  di- 
vided the  convulsions  cease  in  that  limb.  The  convulsions  are,  there- 
fore, spinal,  and  the  first  stage  of  nicotine-poisoning  is  one  of  dpinal 
excitement.  The  question  here  naturally  arises.  Is  the  paralysis  of  the 
second  stage  due  to  spinal  depression?  There  is  not  yet  sufficient  evi- 
dence to  warrant  a  positive  decision  as  to  how  far  the  cord  is  involved 
in  the  paresis,  but  Krocker  is  probably  con'ect  in  believing  that  it  is  at 
least  to  sonte  degree  a  fleeted,  since  he  found  that  tying  the  arteries  of 
a  limb  so  as  to  preclude  the  poison  from  reaching  the  nerves  did  not  pre- 
vent the  limb  from  lying  limp  and  powerless  during  the  paralytic  stage. 

The  action  of  the  poison  upon  the  peripheral  nerves  has  been  defi- 
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♦  P*  Uipcnskjf  hnA  foutid  f/fei'cAeii**  Archie^  1868,  p,  525)  tHat  these  ooavitlsioas  Alt  not 
inAuoaood  by  luriifioiul  rc!?piratiao. 
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ettled  by  the  experiments  of  Yulpinn,  of  Bufwnthiil  {CentralhL 
f.  Med,  Wmen.^  1863^  p.  738),  of  Krockor,  and  of  llnro,  itli  of  whom  have 
found  that  the  functioniil  activity  of  the  motor  or  efferent  nerves  is 
more  or  less  completely  abolished  by  the  poison.  By  tying  the  artery 
low  down  in  one  lesf  of  a  fro^^,  so  as  to  protect  the  puripherul  endingfi, 
apply! D«f  the  galvanic  currents  some  distance  above  this  point,  and 
comparing  the  reJiult^  with  those  obtained  by  i^nlvfinizinn^  unprotected 
nerves,  Kmcker  determined  that  the  peripheral  endings  were  paralyzed 
sooner  than  the  nerve-trunks,  although  the  trunks  themselves  were 
finally  affect^jd.  The  peripheral  nerve-endings  appear  to  be  at  fii-st 
excited^  as  Vulpian  and  Krocker  have  found  that  museolar  tremblings 
are  not  prevented  by  section  of  the  supplying  nerve,  and  timt  they  even 
occur  in  the  ciirarized  frog.  Thej^ie  fibrilUvry  contractions  also  occurred 
when  the  alkaloid  was  injected  into  a  leg  who^se  connections  with  the 
trunk  had  been  cut  ot!'  by  a  tight  genet^al  irgature.  According  to  Vul-^ 
pian  and  RostMUhal,  the  sensory  or  afferent  nerves  retain  their  activity 
to  the  last;  but  Lautonbach  believes  that  they  ai^  affected  (PAilci. 
Med.  Times,  May,  1877).  Upon  the  voluntary  muscks  nil  ol^f^ervers  are 
in  accord  in  asserting  that  nicotine  exerts  no  influence. 

Cirailation. — When  nicotine  is  added  to  freshly-dmwn  blood,  the  latter 
assumes  a  peculiar  dark  hue,  and  the  microscope  shows  that  the  red 
I  /torpuscles  mpidly  disintegrate.  In  nicotine-poisoiung  the  blood  is,  how- 
ever, not  perceptibly  affected.  Tbo  amount  of  the  alkaloid  necessary  to 
take  life  is  exceedingly  small,  and  al  though  the  death  by  asphyxia  causes 
the  vital  fluid  to  be  everywhere  dark,  yet  most  observers  state  that 
under  the  microscope  the  corpuscles  are  normal  According  to  Krocker, 
the  dark  blood  assumes  an  arterial  hue  when  shaken  with  the  air.  This 
is  eontirmed  by  Dr  H.  A.  Hare  (Fiske  Fund  Prize  Diss.y  Phila.,  1885), 
who,  however,  loond  that  the  spectrum  of  the  hicmoglobin  is  altered^ 
&o  that  it  is  probable  that  the  red  corpuscles  are  somewhat  affected  by 
the  poison  :  indeed,  Hare  atfirms  that  after  very  large  doacs  changes  in 
tbo  corpuscles  can  be  detected  by  the  microscope. 

The  action  of  the  drug  upon  the  heart  is  very  complicated,  and  has 
not  yet  been  well  determined.  Upon  the  cardiac  muscle  the  poison 
appears  to  have  very  little  influence;  af^cr  death  from  it  the  heart 
19  found  pupating,  and  Dr.  W.  T.  Benham  (West  Bidhuj  Lunatic  Ast/Ium 
Bep.,  vol.  iv.j  1874)  found  that  the  pure  alkaloid  painted  over  the  cut- 
out heart  of  a  raltbit  or  injected  into  its  cavities  did  not  arrest  its 
movements  :  indeed,  on  the  contniry,  the  heart  which  had  ceased  action 
wae  stimulated  to  renewed  effort  by  the  application  of  the  drug.  Ac« 
cording  to  Traube  {AUgem,  Med,  CentraUZeitung^  1862)  and  to  Hai-e, 
when  a  minute  quantity  of  nicotine  is  injected  into  the  jugular  vein  of 
a  curarized  animal,  artificial  respiration  being  maiutninod,  the  pulse 
*and  arterial  pressure  at  once  sink  to  half  their  original  position,  but  in 
about  twenty  seconds  rise  rapidly,  the  arterial  pressure  attaining  a 
maximum  of  about  two  and  a  half  times  its  normal  grade,  the  pulse 
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also  exceeding  its  original  rate.  This  period  of  increased  teaaion  laeU 
about  a  minute,  after  which  the  arterial  pressure  commences  to  fall»  as 
does  later  the  pulse-rat^  also,  and  finally  both  sink  much  below  their 
normal  position.  After  many  minutes  the  pulse  generally  increases  its 
frequency,  often  to  beyond  its  original  position.  If  during  the  second 
stage  the  pnenmo^o^astrics  be  cut,  the  pulse  instantly  becomes  very  rapid. 
It  would  seem  probable  that  the  iiri^t  lowering  of  the  pulso  is  due  to 
an  action  on  the  inhibitory  nerve,  as  is  believed  to  be  the  case  by  Kof^n- 
thal ;  but  it  appears  to  me  that  other  investigations  arc  required  before 
this  can  be  considered  as  established,  Traube,  indeed,  states  that  if  the 
pneumogastrics  are  cut  during  the  second  stage  the  pulse  becomes  at 
once  very  rapid ;  but  he  also  affirms  that  previous  division  of  the  par 
vagum  does  not  prevent  the  slowing  of  the  pulso.  In  the  experiments 
of  Tugenhold  (reported  by  Rosenthal)  upon  fi*ogs,  the  primary  slowing 
of  the  heart  amounled  at  first  to  a  diastolic  arrest,  which  was  not  pre- 
vented by  previous  division  of  the  par  vagum,  but  did  not  occur  when 
very  large  doses  of  woorara  were  given,  Rosenthal  argues  from  this 
that  nicotine  stitniilates  the  extreme  peripheral  inhibitory  apparatus  of 
the  hearty — the  reason  that  the  curare  prevents  the  primary  retardatioa 
of  the  pulse  being  the  paralysis  of  the  inhibitory  peripheral  filaments 
which  it  is  believed  to  cause.  It  is  clear,  however,  that  the  insults  ob- 
tained by  Rosenthal  are  difficult  to  reconcile  with  the  effects  of  section 
of  the  par  vagum  already  quoted  from  Traube.  The  method  in  which 
nicotine  primarily  lessens  the  pulse-ralo  must  therefore  be  considered 
as  still  uuHOttlcd.  The  later  iucmase  of  the  puUe-rate  appears  to  be 
duo  to  paralysis  of  the  peripheral  inhibitory  apparatus,  since  Rosen- 
thal found  that  in  this  stage  of  the  poisoning  the  strongest  galvanic 
cuiTents  applied  to  the  pneumogastrics  failed  to  influence  the  cardiac 
pulsations.  The  causes  of  the  rif?e  and  fall  of  the  arterial  pressure 
have  not  been  determined,  but  they  are  probably  connected  with  the 
at  present  undetermined  vaso-mofor  action  of  the  drug.  Traube  found 
that  they  both  occurred  after  section  of  the  vagi,  and  that  in  these 
circumstances  minute  successive  doses  would  produce  after  each  a 
temporary  rise  of  pressure  until  a  large  amount  of  the  poison  was 
given,  when  the  pressure  steadily  felL  Rosenthal  believes  that  the 
dilated  vessels  which  various  observers  have  noted  in  the  ear  of  the 
poisoned  rabbit  prove  that  the  alkaloid  fiually  paralyzes  the  vaso-motor 
system, 

Pitpil. — When  exhibited  in  a  moderate  toxic  dose^  or  when  applied 
directly  to  the  eye,  nicotine  produces  a  very  marked  contraction  of  the 
pupil.  If,  as  is  asserted  by  Krocker,  the  alkaloid  contracts  the  pupils 
of  cut-out  eyes,  it  is  evident  that  the  action  is  a  local  one.  Hirschmann 
(Eeichert's  ArchWy  1863)  has  found  that  galvanization  of  the  divided 
cervical  sympathetic  fails  to  cause  dilatation  of  the  pupil,  Kmcker, 
in  later  experiments,  has  confirmed  this  in  regard  to  large  doses  of  the 
drug,  but  has  found  that  myosis  occurs  long  before  the  sympathetic 
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lable  to  dilate  the  pupil.  This  fact  renders  it  probable  that  the 
alkaloid  paralyzes  the  peripheral  endings  of  the  Bjmpatlictic  ;  but  it  is 
barely  possible  that  it  induces  a  spasTTi  of  the  fibres  euppliod  by  the 
oculo*motor  bo  powtjrful  that  the  sympathetic  is  unable  to  overcome  it. 
Be  this  as  it  may,  it  is  very  probable  that  the  sympathetic  paralysis, 
if  it  exists,  is  associated  with  ocnlo-motor  epasm ;  but  at  present  wo 
have  not  sufficient  evidence  to  warrant  any  definite  conclusion. 
,  Abdominal  Or^nn^.—Nasse  found  in  his  experiments  {Bcitrage  zur 
Phys.  der  Darmbcwegung,  Leipsie,  18(56)  that  injections  of  nicotine  into 
the  jugular  vein  produced  a  tetanic  contraction  of  all  the  intestineSj 
which  was  not  affected  by  section  of  the  vagi  or  by  compression  of  the 
abdominal  aorta  j  even  the  splanchnics  were  unable  to  exercise  their 
inhibitory  influence,  either  because  they  were  paralyzed  or  because  the 
spasm  was  too  intense  for  them. 

1  In  what  way  the  poison  is  eliminated  has  not,  that  I  am  aware  of, 
been  determined,  but  it  very  probably  escapes  with  the  urine,  since, 
according  to  Claude  Bernard  {Substances  Toxiques^  p>  410)  tlie  rapidity 
of  the  secretion  of  that  fluid  is  increased. 

Therapeutxcs. — Tobacco  has  been  employed  in  past  times  in  a  large 
number  of  diseases,  but  has  almost  passctd  out  of  sight  as  a  therapeutic 
1  agent,  and  there  are  only  two  indications  which  it  is  capable  of  meeting. 
Tkeee  are  as  follows  : 

To  relax  spasm. — Imperfect  as  is  our  knowledge  of  the  physiological 
action  of  tobacco,  so  far  as  it  goes  it  indicates  very  clearly  the  great 
I  power  of  the  drug  in  quieting  violent  muscular  spasms*  The  frightful 
nausea  and  vomiting  which  it  is  so  apt  to  induce,  and  the  occasional 
excessive  violence  of  its  action,  have  led  to  its  being  super>?edcd  by  less 
disagreeable  and  more  controllable  remedies.  It  is  stillj  however,  em- 
ployed occasionally  in  tetanus^  with  asserted  good  results.  In  spasmodic 
asthTna^  if  the  patient  be  not  accustomed  to  smoking,  one  or  more  strong 
cigars  will  very  often  at  once  end  the  attack,  or  perhaps  abort  one 
which  is  threatening.  In  stri/chnine-poisoningj  tobacco  has  been  used  in 
several  cases  successfully. 

To  alleviate  pain. — Taken  internally^  tobaeeo  has  no  powers  of  i*e- 
tieving  pain  at  all  commensuruto  with  the  danger  attending  its  use,  and 
it  should  never  bo  employed  for  that  purpose.  It  is  different  with  its 
local  use:  thus,  it  is  often  add<jd  with  great  advantage  to  ointments  in 
the  case  of  painful  ht^morrhoids ;  and  in  pruritus  a  strong  wash  of 
tobacco  affords  one  of  the  surest  modes  of  relief.  It  must  never  be 
forgotten  that  its  external  employment  has  led  to  the  most  serious 
and  even  fatal  poisoning,*  For  this  reason  tobacco  ought  never  to  bo 
employed,  as  it  formerly  was,  to  kill  vermin  on  the  person, 

Toxicology.— A  large  number  of  deaths  have  resulted  from  the 
medicinal  use  of  tobacco,  Iluaemann  stating  {Handbuch  der  Toxicologic^ 

♦  Fur  a  number  of  case«^  tee  StUl€*4  Th*trapeutkMf  vol.  ii.  p.  374* 


320 


GENERAL   REMEDIES, 


vol.  ii,  p.  483)  that  no  less  than  ten  fatal  cases  have  been  caufied  by 
tobacco  enemata  alone.    Dr.  Copland  has  seen  a  elyater  containing  half* 
a  drachm  produce  death  (Diet,  of  Pract.  Med,,  art.  Colic).    Even  smokinj^  ' 
has  caused  an  acute  fatal  poisoning.     Melsens  afHrms  that  the  smoke 
of  half  an  ounce  of  strong  tobacco  contains  sufficient  nicotine  to  prove  | 
fatal.*     In  the  only  case  of  criminal  nicotine-poisoning  on  record,  an  I 
unknown  amount  of  the  alkaloid  was  forced  into  the  mouth  of  the 
victim,  causing  death  in  from  three  to  five  minutes  {Ann,  (£ Hygiene^  \ 
1861,  ii-).     The  treatment  of  tobacco-poisoning  consists  in  washing  out 
the   stomach,  the  free   administration  of  ammonia   and  alcohol,  the 
hypodermic  use  of  modenite  amounts  of  str3'ehnine,  and  the  employ- 
raent  of  such  ext-ernal  measures  as  dry  heat,  rubbings,  etc.     If  these 
fail,  artificial  respiration  should  be  maintained.     The  excessive  use  of  I 
tobacco  produces  in  some  persons  serious  nervous  disturbance,  such  as 
insomnia,  irritability,  general  feebleness;  the  must  characteristic  s^onp- 
torn  IB  ft  peculiar  irregularity  of  the  heart's  action,  often  accompanied 
by  distinct  intermisHions.    AniauroBis  is  also  sometimes  present.     Jona* 
than  llutchinson  affirms  (Med,  Times  and  Gaz,,  1884,  i.  40)  that  he  has 
seen  this  amaurosis  recovered  fVora  by  the  use  of  opium  and  champagne 
without  the  abandonment  of  the  habit  of  smoking. 

Admin isTitATtox.— The  dose  of  tobacco  in  eubstance  is  usually  i^tated 
to  be  five  grains,  which  may  bo  given  in  infusion.     In  strychnine- J 
poisoning  and  tetanus  the  remedy  should  be  exhibited  at  short  intervaU] 
until  constitutional  symptoms  are  induced, 

CONTCTM.    U.S. 

The  U.S.  Pharmacopoeia  recognises  bol  b  the  leaves  and  the  fruit  of ' 
Conium  maculatum.    The  fruit  should  bo  full-grown,  gathered  while 
yet  green,  and  carefully  dried.     The  plant  is  umbelliferous,  a  native  of 
Europe^  but  naturalized  in  the  Uoited  States.     The  dried  leaves  have  ft  | 
strong  heavy  odor,  increased  by  the  addition  of  an  alkali,  and  resem- 
bling somewhat  that  of  mice.    They  are  bi»  or  tripinnate,  and  very  much 
incised.    The  fruits  are  one  to  two  lines  long,  roundish-ovate,  striated,  I 
with  five  crenatcd  ribs  on  the  outer  sides  of  the  easily-separable  halves; 
the  odor  is  that  of  the  leaves.    The  active  principle  is  Conine,  a  yellow- 
iah,  oily,  liquid  alkaloid^  highly  vohitile,  of  a  strong  odor  similar  to  that 
of  the  urine  of  micCj  and  of  a  very  acrid  taste.     It  is  freely  sohible 
in  alcohol  and  in  ether,  and  slightly  so  in  water,  with  which  it  fonns  a 
hydrate,  and  it  coagulates  albumen;  when  exposed  to  the  air  it  under- 
goes decomposition,  becoming  first  brown,  afterwards  resinous;  heat' 
accelerates  the  change. 

PoYgiOLoaiciL  AcTioK. — Tho  chief  symptom  produced  in  man  by 


*  The  activity  of  tobiicco -smoke  la  eonnected  with  the  preficnce  in  it  of  other  subsioncet 
than  nicotine  (see  Comptes^Rendti*^  no,  1538).  A.  P.  Fukkor  fonnd  a  Inrgo  proportioii  of 
oarboQie  oxido^  nad  iuscrt<  tbrnt  ^nimiUit  ttiimi3r«ed  m  tliB  etnoke  die  of  poisoning  b/  thftt  i 
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eonine  when  taken  in  doses  just  large  enough  to  impress  decidedly  the 
system  is  great  muscular  weakness  or  languor,  with  some  disorder  of 
vision,  and  giddiness.  On  attempting  to  walk,  the  patient  suifera  from 
a  feeling  as  though  his  feet  were  made  of  lead,  and  staggers  or  falls 
from  the  refusal  of  his  knees  to  support  him.  There  is  an  intense 
deain»  to  Ue  quiet  in  the  horizontal  position,  and,  as  the  eyelids  are 
especially  afPectedj  the  eyea  are  kept  shut.  In  some  subjects  theae 
symptoms  are  preceded  or  accompanied  by  burning  in  the  mouth  or 
faueeSy  nausea,  and  even  vomiting,  besides  heat  of  head,  ot\en  with  a 
sense  of  weight  or  pressure,  or  even  severe  frontal  pain.  The  dis- 
order of  vision  is  apparently  due  in  great  part  to  a  sluggishness  and 
finally  to  a  paralysis  of  accommodation.  The  experiments  of  Poehl- 
mann  (quoted  by  Husemann,  Die  PflanzeTistoffe,  p.  269)  show  that  very 
grave  symptoms  may  be  induced  and  yet  the  pupil  remain  natural ;  but 
sooner  or  later,  as  the  drug  gains  power  over  the  system,  it  probably 
always  dilates.  The  pulse  is  first  diminished,  afterwards  increased,  in 
frequency.  In  decided  poisoning  by  conium  the  symptoms  are  prob- 
ably simply  those  already  mentioned,  intensified.  I  have  met  with 
accounts  of  but  four  fatal  eases  of  Huch  character.  In  one,  that  of  the 
mistress  of  Dr.  Hermann  Jahn,  killed  in  a  few  minutes  by  from  ten  to 
fifteen  drops  of  the  alkaloid  (quoted  by  Husemann,  Die  Pfianzcjistoffey 
p.  269),  violent  palpitation  of  the  heart  it*  said  to  have  been  a  prominent 
symptom.  The  chief  symptom  in  i\\<s  i^econd  ease  {Edinh,  Meff.  and 
SuTg,  Journ.^  1845)  was  universal  pamlysif^,  with  total  failure  of  volun- 
tary movement  and  of  the  voice  before  consciousness  was  lost.  Con- 
vulsive movements  were  present  Vk^vy  late  in  the  case.  Sensation 
appeared  not  to  be  lost  until  death  was  at  hand. 

The  third  case  was  in  the  person  of  a  medical  electrician,  suffering 
from  blepharo-facial  spasm,  who  took,  beginning  four  hours  after  the 
last  of  a  previous  series  of  divided  doses  of  a  fluid  extract  amounting 
to  one  hundred  and  eighty  drops,  at  4.10,  4.40,  and  5.15  p.m.  fit\y  minims 
(one  hundred  and  fifty  io  all)  of  '^Squibb's  fluid  extract."  The  first 
dose  produced  dizziness  and  muscular  relaxation;  the  second,  great 
muscular  weakness,  inability  to  standi  and  thickening  of  speech,  without 
relief  of  the  spasm  \  the  third,  immediately,  some  nausea,  and  tremors 
about  the  chest.  At  6.10  there  were  nausea,  intense  muacular  weak- 
ness, partial  ptosis,  diplopia,  and  great  difficulty  of  speech  ;  the  pulse 
was  60.  Shortly  after  this  he  became  unable  to  speak  or  to  swallow. 
He  made  signs  for  electricity,  and,  on  being  asked  whether  the  ehemical 
or  the  faradic  current,  indicated  the  latter,  and  also  the  place  of  appli- 
cation of  the  electrodes,  but  was  unable  to  hold  one  of  the  latter. 
Shortly  after  this,  on  being  raised  up^  he  dropped  dead.  ( The  Sani- 
tarian, June,  1875.)  A  fourth  case,  in  which  a  child  five  years  old  died 
of  asphyxia  preceded  by  euma  and  paralysis  as  the  result  of  taking  a 
drachm  of  cUoro form- water  containing  five  grains  of  the  extract  of 
conium,  ia  recorded  in  Pharm.  Journ.  Trans. ^  xvi.  102. 
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In  mammals  coniara  produces  symptoms  pai*allel  with  those  observe 
in  man,  and  it  probably  acts  similarly  upon  all  vertebrates.     In 
convidsions  are  rarely  if  ever  present ;  in  birds  they  are  occasional  Ij 
so  i  in  mammals  they  are  more  freqnent,^thiLS,  Ihmaen  saw  them  in 
twelve  out  of  twenty-three  experiments ;  they  are  chiefly  cloniCf  but 
tonic  spasms  do  occur  in  the  hind  legs.     As  the  legs  are  usually  af- 
fected before  the  arras  in  man,  so  in  quadrupeds  the  bind  extremities 
are  usually  paralyzed  first.     Sensibility  is  maintained  to  the  last.     The 
respiration  is  generally  much  affected,  and  the  heart  continues  to  beat^ 
after  its  cessation. 

The  occasional  salivation  and  excessive  sweating  of  oonino-poisoning^ 
indicate  ibat  the  alkaloid  escapes  with  all  the  secretions;  but  the  kid- 
neys are  undoubtedly  the  chief  channel  of  elimination.  Zaleski  and 
Dragendorff  have  found  it  abundant  in  the  urine  during  the  fir**t 
twelve  hours  of  the  poisoning ;  Prevost  has  seen  the  urine  of  poisoned 
animals  cause  in  a  frog  the  characteristic  general  palsy,  and  in  a  doubt- 
ful case  this  physiological  test  might  decide  the  diagnosis.  ^m 

Nervous  and  Muscular  Systems. — All  ubeei-vers  agree  that  the  chief^| 
symptom  produced  by  conine  (i.e.,  the  paralysis)  is  not  due  to  any  direct 
influence  upon  the  muscles,  which,  indeed,  preserve  perfectly  their  con- 
tractility up  to  death.     In  1856,  KoUiker  ( Virchow's  ArcKii),  Bd.  x.  p. 
228)  announced  that  the  fuilure  of  motion  in  eonine-poisoning  is  causedM 
by  a  direct  action  of  the  alkaloid  upon  tbe  efferent  or  nwtor  nerves,     HcJ™ 
first  experimentally  found  that  in  frogs  killed  by  the  drug  the  applica* 
tion  of  the  galvanic  current  to  a  nerve  fails  to  induce  contractions  in 
the  tributary  muscles.     He  then  tied  tbe  aorta  in  such  a  way  as  to  cui 
oft*  the  supply  of  blood  to  the  hind  extremities,  and  found  that  at\e 
voluntary  motion  had  ceased  in  the  fore  legs,  and  even  after  galvanic 
stimulation  of  the  anterior  nerves  had  lost  its  influence  upon  the  mii 
cles  directly  supplied  by  those  nerves^  irritation  of  the  same  anterior 
nerves  produced  reflex  contractions  in  tbe  hind  legs,  showing  that  tha 
anterior  afferent  nerves  and  the  spinal  cord  still  retained  functiona 
activity  after  the  loss  of  it  in  all  those  eflerent  nerves  reached  by  the 
poison.    After  repeating  these  experiments  a  number  of  times,  he  drew_j 
the  conclusion  uli*eady  given. 

His  experimental  results  have  been  confirmed  by  Funke  (Bericht 
uber  die  VerhandL  der  k.  sacks.  Gesellsch.  d.  Wissensch,  zu  Leipzig^  Bd.  xV 
p.  23,  1859),  by  Guttmann  (Berlin.  Klin,  Wochenschr.,  1868,  quoted  by 
Husemann),  and  by  MM.  Pclvette  and  Martin-Damourette*  (Gazett^ 
Med.^  1870,  quoted  in  Archives  Gin.^  fie  ser.,  t.  xvi.  p.  88).  The  lattei 
observers  extended  the  series  by  severing  in  a  frog  all  the  tissues  a^ 
the  upper  part  of  the  thigh  except  the  nerve,  and  found  that  when 
batrachian  so  prepared  was  poisoned  with  conine,  after  the  paraiysii 

•  M.  Tiryftkan  (Compt.-Rend.^  IxjlxvL  1344)  hM  ftflarmed  tti&t  abaoltitely  |mreeoiim«  do«a 
not  afffcot  the  ncrvea,  but  M.  Prevoet  {Arch,  FhyKtat.  jVorw.  ei  Path.,  1880,  vol.  tU.)  hu  fthoirn 
ib*t  cbemic*4kllj  pure  broiiiobydrat«  of  ooDioe  hoft  thu  aotioii. 
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wihb  complete  in  all  portions  of  the  body  to  which  the  poisoa  had 
acc^es^ — after  stimulationa  of  the  poisoned  nerves  were  powerless  to 
excite  contraction  in  the  tribuiarj  muscles^ — the  leg  which  had  been 
protected  irom  the  action  of  the  conine  upon  it  responded  not  only  to 
irritatioQB  applied  to  its  nerve,  but  a  bo  to  stimuli  placed  upon  distant 
portions  of  the  body.  These  same  observers  also  noted  that  when 
Conine  and  strychnine  were  given  simultaneously  to  a  frog  from  one 
of  whose  sciatic  nerves  the  circulation  (i.€.,  direct  access  of  the  poison) 
was  cut  off  in  either  of  the  manners  spoken  of,  they  produced  by  their 
conjoint  action  a  commingliiTg  of  paralysis  in  all  other  parts  of  the 
body  with  violent  tetanic  spasms  in  the  protected  leg, — a  commingling 
explainable  only  on  the  supposition  that  the  conine  paralyzed  all  the 
motor  nerves  to  which  it  had  access  through  the  circulation.  Since  B. 
F.  Lautenbach  {Fhila.  Med.  TimeSy  vol.  v.),  Verigo,  A.  W.  Hofraann, 
Professor  Prevost,  H.  Schult^s  {Schmidt's  Jahrk^  cxlix.  16,  cxcv*  119), 
and  Flieed  {Arch.f.  Physiol.^  1882,  p,  111)  have  confirmed  theae  experi- 
mentd,  it  must  be  considered  as  an  established  fact  that  the  chief 
physiological  action  of  conine  is  as  a  paralyser  of  the  motor  nerves,  and 
primarily  of  their  periph£ral  Jiiaments.* 

It  has  generally  been  believed  that  conium  does  not  affect  the  sensory 
nerves ;  but  in  1875  {BulL  Therap.)  M.  Gubler  called  attention  to  its 
local  influence  in  benumbing  the  cutaneous  sensibility,  and  Lautenbach 
{Pr<^c.  Acad,  Nat,  Sci.^  Fhila.,  1875)  found  that  when  he  tied  the  abdom- 
inal aorta  and  left  axillary  artery  in  the  frog^  and  then  injected  a  new 
dose  of  conine  into  the  abdomen,  irritation  of  the  leg  whose  nerve  was 
not  protected  from  the  poison  failed  to  cause  reflex  movements  at  a 
time  when  irritation  of  the  protected  nerves  produced  reflex  actions  in 
distant  parts  of  the  body.  These  experiments  seem  to  show  that  the 
alkaloid  is  a  paralyzant  to  the  sensory  nerves ;  but  it  certainly  acts  upon 
them  much  less  powerfully  than  it  does  upon  the  motor  nerves. 

The  exact  influence  of  conine  upon  the  spinal  cord  cannot  yet  be 
considered  absolutely  determined,  but  it  is  most  probable  that  the  poison 
has  a  feeble  depressant  action.  Dr.  Yerigo  (Schmidt's  Jahrb.y  cx1lx»  16) 
aasert^  that  it  is  a  powerful  spinal  depressant,  and  MM.  Pelvette  and 
Martin-Damourette  (Arch,  Gen.j  6e  ser.,  t.  vi,  p.  89)  say  that  it  acts  as 
an  excitant.  Dr.  Lautenbach  {Proc.  Acad.  Nat.  i&i.,  Phila.,  1876),  in 
carefully  investigating  the  i^ubject,  failed  to  obtain,  under  any  circum- 
stances, evidences  of  excitement  of  the  cord;  he  did  succeed  in  pro- 
ducing loss  of  reflex  activity  where  the  nerve  was  protected  by  tying 
the  artery  in  the  limb,  but,  as  in  all  but  two  of  fifty 4wo  experiments 
the  reflexes  in  the  protected  limb  were  not  greatly  reduced  until  just 
before  death,  it  is  plain  that  any  action  upon  the  spinal  cord  is  unim- 

*  H.  Tiryakan  {Etude  expirim,  tt  ckir.  tvtr  la  Coniintf  PaHa  Thdte,  1878)  eQiiearon  to 
tbnw  that  this  action  of  cx>Diae  ia  dae  to  an  impuritj,  and  not  to  the  alkaloid ;  but  thie  ib 
a  priori  exceedingly  improbAbte,  and  Pmfeaaor  Preroat  (Arch,  de  Ph^noLf  Not.  1880,  40), 
Sling  the  same  prepan^tion  aja  did  Tiryak&n,  hoLS  found  that  the  motor  nervea  are  affected. 
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portant  and  domtnatod  by  the  more  powerful  in6uencos  of  the  poifion. 
The  experimental  results  obtained  by  Drs,  A.  D.  Davidson  and  B*  Dyoe 
Brown  (Med,  Times  and  Gazette,  July,  1870),  which  have  been  cited  as 
favoring  the  absurd  theory  of  Dr.  Harley  that  the  corpoi-a  striata  are 
ospecially  affected  by  the  drug^  depended  no  doubt  upon  an  arterial 
anomaly  said  to  bo  common  in  the  leg  of  the  cat. 

According  to  the  experiments  of  Lantenbach  (loc.  CiY.,  p.  451 ),  the 
convulsions  of  hemlock-poisoning  are  cerebral,  sincej  in  a  number  of 
caaed,  aller  division  of  the  cord  they  were  confined  to  those  muscles 
supplied  by  nerves  arising  from  that  portion  of  the  spinal  marrow  above 
the  section. 

The  retention  of  consciousness  and  of  the  mental  faculties  m  late  in 
the  course  of  poisoning  by  conine  proves  that  the  drug  has  but  little 
influence  upon  the  cerebral  hemispheres. 

Pupil.^^The  pupil  is  generally  dilated  by  conine;  but  both  Von 
Pi-aag  (Journ.  fur  Fhannacodyn.,  Heft  i,  p.  31)  and  Yerigo  assert  that 
the  phenomenon  is  not  constant^  at  least  in  animals.  The  ptosis  of 
conium-poisoning  indicates  that  the  dilatation  of  the  pupil  is  due  to 
oculo-motor  paralysis.  The  known  action  of  the  drug  upon  nerve-trunks 
indicates  that  this  paralysis  is  peripheral, — a  conclusion  corroborated 
by  the  experiments  of  Dr.  I.  Hoppe  (Die  Neruenwirk.  der  Heilmittel, 
Heft  i.,  Leipsic,  1855)  and  of  Lautenbach,  each  of  whom  found  that 
when  conine  is  dropped  into  the  eye  of  an  animal  it  causes  at  first  con- 
traction, apparently  due  to  the  intense  irritation,  and  afterwards  dila- 
tation, of  the  pupiL 

Temperature, — VerigOi  Yon  Praag,  and  others  affirm  that  lethal 
doses  of  eonium  cause  a  decided  lowering  of  temperature  j  but  Lauten- 
bach  asserts  that  the  drug  decidedly  increases  the  temperature  both 
when  in  therapeutic  and  when  in  toxic  doses. 

Circulation. — No  auflScient  investigation  has  as  yet  been  made  upon 
the  action  of  conine  upon  the  circulation.  Lautenbach  states  that  the 
arterial  pressure  falls  immediately  after  the  injection  of  conine^  and 
afterwards  rises  far  above  the  normal  point,  and  that  the  pulse  is  at  first 
accelerated,  but  ai\«rwards  retarded.  The  secondary  rise  of  pressure 
was  probably  due  to  asphyxia.  The  primary  pulse-acceleration  is  ex- 
plained by  the  observation  of  M.  Pelenard,  confirmed  by  M.  Prevost^ 
that  the  pneumogas tries  are  paralyzed  before  the  motor  nerves.  M. 
Prevoat  finds  that  the  heart  itself  is  scarcely  affected  at  all  by  the 
poison. 

When  locally  applied  in  a  concentrated  condition,  conine  probably 
is  fatal  to  all  the  more  highly  organized  tissues.  Certainly  Chnstison 
(Edinburgh  Phihsoph.  Trans.,  vol.  xiii.)  proved  this  to  be  so  in  regard  to 
the  muscles,  although  these  organs  are  not  influenced  by  conine  taken 
internally.     Upon  the  mucous  membi-anes  it  acts  as  an  intense  iiT]tant.fl 

Summary. — The  chief  symptom  of  poisoning  b^^  eonium  is  a  failure 
of  voluntary  and  involuntary'  movement,  the  result  of  a  progressive 
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pam lysis  of  the  motor  norvee.  The  cerebrum  is  not  affected,  hence 
coiisoiousnesa  is  preserved  to  the  last.  The  pupil  is  dilated  by  a  periph- 
eml  paralysis  of  the  oculo-motor  nerve.  The  sensory  nerves  and  the 
spinal  cord  are  probably  feebly  depressed.  It  is  probable  that  the 
alkaloid  does  not  directly  act  upon  the  circulatory  apparatus  except  to 
paralyze  the  pneumogas tries. 

Therapeutics. — The  paralytic  action  of  conium  naturally  suggests 
its  use  in  spasmodic  affections ;  and  accordingly  it  has  been  tried  in 
chorea^  in  paralysis  agitanSf  in  whooping-cough^  and  in  other  dieeaaos  of 
similar  nature.  Although  it  seems  not  to  have  met  with  continued 
favor,  and  is  but  little  used,  it  may  be  employed  when  life  is  threatened 
by  the  mere  convulsive  actions^  as  it  will  suspend  these  for  the  time 
being.  If  Dr»  Harley  s  views  as  to  its  physiological  action  be  correct, 
it  ought  to  be  especially  useful  in  all  motor  disturbance  connected  with 
irritation  at  the  base  of  the  brain.  Clinical  proof  iSj  however,  nearly 
as  scarce  as  physiological  in  tbig  matter. 

In  maniaciil  and  b3'sterical  excitement,  the  drug  in  full  doses  is  said 
to  produce  a  condition  of  calm  and  relaxation  which  is  highly  favor* 
able;  and  in  the  treatment  of  the  insane,  conium  is  very  much  used  by 
some  alienists  {Amer,  Journ.  of  Insanity,  April,  1873)* 

Conium  has  also  been  employed  to  relieve  pain»  As  a  deobstruent 
and  alterative  it  has  been  very  largely  used,  both  locally  and  internally, 
in  neuralgia  and  matica,  with  asserted  oeeaeional  success,  in  cancerous 
and  other  tumor*,  in  chronic  glandular  enlargements ,  in  swollen  joints y  and 
in  various  chronic  ulcerations,  Dr,  H.  Kennedy  (Dublin  Journ.  Med, 
j&l,,  Jan.  1874)  especially  commends  it  in  chrome  rheyimattsm^  and  as  an 
aid  to  cod-liver  oil^  etc.,  in  chronic  phthisis.  It  has  also  been  employed 
to  arrest  the  secretion  of  milk  and  to  relieve  dysuria.  The  various  uses 
of  conium  as  an  alterative  certainly  have  no  definite  physiological  basis, 
but  they  appear  to  be  justified  to  some  extent  by  clinical  experience. 

Administration. — One  of  the  great  practical  drawbacks  to  the  use 

of  this  drug  is  the  uncertainty  of  its  preparations.     The  dose  of  the 

abstract  (Abstractum  Conii,  U.S.)  is  one  to  two  gmins;  of  the  extract 

(^Extractum  Conii  AkohoUcumy  U.S.),  one  grain  j  of  the  tincture  ( Tinctura 

Conli — 1  to  6.6,  U.S.),  fSss  to  fji ;  of  the  fluid  extract  (Extractum  Conii 

^uidum)y  njjj  to  irgii :  all  of  which  must  be  administered  in  increasing 

loses  until  some  effect  is  experienced.     Of  tbeae  preparations  the  last 

Is  certainly  the  beet.     The  English  Succus  Conii^  so  praised  by  some 

writers,  I  have  known  to  be  used  by  the  ounce  without  effect 

The  variability  of  all  the  preparations  has  its  origin— first,  in  the 
varying  amount  of  the  active  prinetpie  in  the  drug ;  secondly,  in  the 
great  volatility  of  this  principle  ;  and  thirdly,  in  the  proneness  of  the 
allcaloid  to  undergo  spontaneous  decomposition,  even  when  kept  under 
the  most  favorable  circumstances,  and  to  a  much  greater  extent  when 
exposed  to  light  and  air.  The  alkaloid,  on  the  whole,  would  probably 
be  the  best  form  in  which  to  use  the  remedy;  but  it  is  not  officinal: 
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it  has  been  used  abroad  to  a  considerable  extent.  Its  unstable 
nature,  however,  is  an  obstacle  to  its  use,  and  has  caused  M.  Mourrut 
to  propose  its  hydrobromate,  which  is  said  to  be  a  crystalline  stable 
salt  {Bull  Therap.,  xc.  446,  xci.  1).  The  dose  of  the  alkaloid  or  of  its 
salt  is  one-twentieth  to  one-twelilh  of  a  grain,  which  may  be  dissolved 
in  alcohol. 

Toxicology. — Sufficient  has  been  said  about  the  symptoms  caused 
by  conine.  After  death  from  it  no  distinctive  lesions  are  to  be  found, 
only  the  usual  indications  of  death  fVom  asphyxia.  The  treatment 
consists  in  the  immediate  evacuation  of  the  stomach  and  the  exhi- 
bition of  tannic  acid, — the  tannate  formed  is,  however,  probably  more 
or  less  poisonous, — ^with  the  use  of  external  heat  and  of  internal  stimu- 
lants; artificial  respiration  should  be  steadily  maintained  so  long  as 
there  is  the  faintest  indication  of  cardiac  action.  No  physiological 
antidote  is  known ;  but  it  is  possible  that  atropine  might  be  of  service 
by  aiding  to  maintain  the  respiration. 
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FAMILY  I.-OAKDIAO   STIMULANTS. 

Thk  term  cardiac  stimulanta  ia  here  used  to  designate  a  numWr  of 
medicines  which,  when  given  internally,  increase  the  power  and  force 
of  the  circulation,  and  are  used  by  the  physician  for  euch  purposes. 
There  are  some  subatances  which  m*e  heart-stimulanta  in  reality,  but 
which  possess  other  properties  in  so  great  a  degree  as  to  overshadow 
their  cardiac  relations,  and  are  not  used  by  the  physician  to  affect  the 
circulation.  Such  medicines  are  considered  in  connection  with  those 
powers  which  give  them  their  clinical  value,  and  are  consequently  not 
included  in  the  present  class.  Some  of  the  members  of  this  clasa 
are  slow  in  their  opeinitioa,  some  more  rapid.  Some  produce  increase 
in  the  pulse-rate,  some  lower  it.  It  is  evident,  then»  that  no  general 
indicatioDS  can  be  laid  down  for  their  uee^  but  that  medicines  so  diverse 
must  he  studied  individually. 

AMMONIA. 

Ammonia  is  a  colorless,  irrespirable,  bighly  irritant  gas,  of  a  strong 
alkaline  reaction,  extremely  soluble  in  water.  It  is  obtained  upon  a 
large  scale  as  a  waste  product  in  the  manufacture  of  coal-gas,  and  is 
officinal  in  the  Materia  Medica  list  of  the  U.S.  PharmacopoBia  in  the 
forms  of  the  stronger  water  of  ammonia  and  the  muriate,  carbonate, 
nitrate,  and  sulphate  of  ammonium. 

Physiological  Action. — Locally  applied,  ammonia  is  a  very  pow- 
erful irritant.  When  inhaled,  it  causes  intense  irritation  and  finally 
inflammation  of  the  mucous  membrane  of  the  air-passages,  and  its 
solution,  if  kept  in  contact  with  the  skin^  reddens,  blisters,  and  at  last 
produces  even  sloughing  of  the  parts.  When  ammonia  is  injected  into 
the  veins  of  animals  in  considerable  quantities,  it  causes  violent  con- 
vulsions, with  remarkable  disturbance  of  the  respiration,  followed,  if 
the  dose  has  been  large  enough,  by  death  in  a  very  short  time.  (F 
Lange,  Archivfur  Experiment,  Path,  und  Pharm,^  Bd,  ii.  p.  368  j  V.  Feltz 
et  E.  Ritter,  Journal  de  rAnatomie  et  de  la  Physiol,  1874,  p.  326  ;  Funke, 
Pfluger*s  Archiv,  Bd.  ix.  p.  426.)  The  respiration,  if  not  interfered  with 
by  the  tetanus,  is  enormously  accelerated.  Billroth  {Archivfur  Klin, 
Chirurg.,  Bd,  vi,  p.  421)  states  that  the  temperature  falls  enormously 
in  animals  poisoned  with  ammonia. 
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Jlespiraiion. — When  a  small  quantity  of  ammonia  is  injected  into 
the  blood  of  an  animal,  the  breathing  ia  greatly  accelerated;   aAer^ 
larger  doses  a  period  of  arrest  of  respiration  occurs  in   expiraiionB 
(Funke),  at  once  or  in  the  course  of  a  few  seconds,  and  precedes  I  he 
hurried  breathing.     In  regard  to  the  effect  of  section  of  the  pneumo-j 
gastrics  upon  the  respiratory  action  of  ammonia  there  is  some  dia 
agreement:  thus,  in  Funke's  observations  the  primary  ari^st  of  respi^ 
ration  was  always  present,  while  in  the  experiments  of  Lange  it  wa 
always   absent.     Both  observers   note,   however^  that   section  of  th« 
pneiiiiiogastries  does  not  interfere  with  the  increased  rapidity  of  the 
breathing,  and   Funke  especially  remarks  that  the  change  from  the^ 
slow,  deep  breathing  of  divided  vagi  to  the  extremely  rapid  respira 
tion  of  ammonia-poisoning  is  colossal     Our  knowledge  of  the  phy^i-*^ 
ology  of  respiration  is  hardly  suflScient  to  warrant  a  positive  deduo-i 
tion  \  but  the  facts  noted  indicate  very  strongly  that  ammonia  is  an 
intense  direct   stimulant  to   the   respiratory  centres   in    the   moduUa 
oblongat-a. 

Circulation. — The  main  practical  interest  in  the  physiological  actionH 
of  ammonia  centres  in  the  circulation.  It  ia  chiefly  as  an  arterial" 
stimulant  that  it  ia  used  in  medicine^  and  clinical  experience  assigns  to 
it  a  powerful  hut  fugacious  action  on  the  heart  The  only  experiments 
on  the  subject  besides  my  own  that  I  have  met  with  are  those  of  Lange. 
When  the  drug  is  injected  Into  the  veins  of  animals  there  is  a  momen- 
tary fall  of  the  arterial  pressure,  followed  by  a  sudden,  decided  rise, 
and  a  corresponding  increase  of  the  pulse-rate.  These  phenomena  aroj 
independent  of  the  convulsions,  because  in  Lange's  experiments  they 
occurred  in  curarized  animals.  According  to  Lange's  studies,  the  ris 
of  pressure  is  not  due  to  auy  stimulation  of  the  vaso- motor  centroil 
because  it  took  place  equally  after  division  of  the  cord, — i.e.,  after  the 
separation  of  the  arterioles  from  the  vaso-motor  centre.  The  increased 
arterial  tension  which  follows  the  exhibition  of  ammonia  must  there 
fore  be  due  to  an  action  either  upon  the  heart  itself)  or  upon  th| 
peripheral  vaao-motor  nerve-fibres,  or  upon  the  muscular  fibres  in  tht 
coats  of  the  artenea.  As  in  Lange's  experiments  the  increase  of  th€ 
pulse-rate  did  not  accompany  the  rise  of  pressure  after  section  of  th<i 
spinal  eordj  it  would  seem  to  be  caused  by  a  stimulant  action  upon 
the  accelerators  of  the  heart,  which  are  of  course  paralyzed  by  spina 
section.  The  fall  of  arterial  pressure  which  immediately  follows  the 
injection  of  ammonia  into  the  jugular  vein  is  probably  due  to  a  direct- 
action  of  the  concentrated  poison  on  the  heart.  Previous  section 
the  vagi  does  not  prevent  it,  and  when  the  dose  is  sufficient  it  is 
placed  by  permanent  diastolic  an-est  of  the  heart's  action.  That  it 
not  produced  by  spasm  of  the  pulmonic  arteries  is  shown  by  the  fact 
that  when  death  occurs  the  left  heart  is  found  full  of  blood.  When 
administered  in  toxic  doses,  ammonia  probably  has  some  effect  upon 
the  h^mic  corpuscles,  for  Feltz  and  Ritter  found  that  the  blood  of  a  dog 
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killed  by  the  poison  aot  only  did  not  contain  anything  like  the  normal 
amount  of  oxygen,  but  even  when  shaken  up  with  the  gas  refused  to 
absorb  it;  further,  under  the  microscope  the  red  disks  were  found  to 
resist  the  action  of  acetic  acid  to  a  markedly  abnormal  degree. 

Motor  System. — ^The  convulsions  ah-eady  feipoken  of  as  being  pro- 
duced by  ammonia  are  not  cerebral,  since  Lunge  found  that  they  occur 
equally  after  division  of  the  cord ;  nor  are  they  peripheral,  since  in 
Funke's  experiments  tying  of  the  artery  of  a  limb  failed  to  arrest 
them  in  that  part^  while  section  of  the  nerve  was  foilow^ed  by  imme- 
diate quiet:  they  must  be  spinal.  Ammonia,  in  toxic  doses,  acts,  there- 
fore, as  a  stimulant  to  the  motor  function  of  the  spinal  cord,  heightening, 
a>i  has  been  proved  experimentally  by  Ftinke,  its  reflex  activity. 

Elimination. — The  volatility  of  ammonia  and  the  extreme  fugacious- 
nesa  of  ita  action  would  seem  to  indicate  its  elimination  by  the  lungs; 
but  Feltz  and  Ritter  (/oa  cif.,  p*  323)  tailed  to  find  it  in  the  breath  of 
a  poisoned  animal,  and  the  researches  of  H.  Bence  Jones  apparently 
demonstrate  that  at  least  a  portion  of  it  is  oxidized  in  the  system 
(^Philosophical  TransactionSf  London,  1851),  The  last  observer  found, 
to  his  surprise,  that  even  large  doses^  far  from  increasing  the  alkalinity 
of  the  urine,  seem  at  times  to  heighten  its  acidity.  It  occurred  to  him 
that  the  ammonia  might  be  oxidized :  and  he  accordingly  found  that 
the  natunil  product  of  its  oxidationi  aitric  acid,  appears  in  the  nrine 
after  the  exhibition  either  of  ammonia  itself  or  of  its  tartrate,  car- 
bonate^ or  muriate.  It  is  probable  that  some  portion  of  the  ammonia 
is,  in  conjunction  with  carbonic  acid,  converted  into  urea.* 

Therapeutics. — Externally,  ammonia  is  much  used  as  a  constituent 
of  irritating  liniments,  and,  on  account  of  its  efficiency  and  eheapnef^s, 
is  very  valuable.  By  inverting  a  watch-glass  full  of  the  stronger  w^ater 
of  ammonia  upon  the  skin,  a  blister  may  be  raised  in  a  very  few  min- 
utes ;  but,  as  the  effects  of  the  application  are  apt  to  be  severe,  the  use 
it  is  justifiable  only  under  rare  circumstances. 

Internally  the  chief  indication  for  the  use  of  ammonia  i^  failure  of 
the  hearfs  action.  The  more  sudden  and  purely  functional  this  is,  the 
more  efficacious  is  the  remedy,  which  should  in  such  cases  be  not  only 
^dminist^^red  by  the  stomach,  but  also  inhaled  through  the  nostrils,  as 
^he  local  action  of  the  irritant  vapor  upon  the  mucous  membrane  has  a 
very  ai'ousing  infiuence.  When  the  failure  of  the  circulation  depends 
^pon  a  slow  and  persistent  cause,  as  in  adi/narnic  fevers,  ammonia  is 
^ot  generally  useful,  but  may  be  employed  as  an  adjuvant  to  alcohol 
in  the  crisis  of  the  disorder. 

In  poisoning  by  venomous  serpents,  ammonia  has  been  largely  used, 


^  Th^  relfttion  of  ftjsmoDia  to  tho  formiitioii  of  area  is  of  suob  purely  phyaiologie^l 
intereatf  and  its  diaoassion  would  require  so  muob  space,  that  I  dismiss  it  with  the  folluwing 
Tefefeooetj  which  will  give  tho  reader  a  gufficient  kej  to  tho  literature ;  Arch./,  Ejtptr,  Path, 
u,  Pkarm.t  ii,,  viii.^  x.  135,  zii.  77;  ZmiUckr,  /.   Ph^ttiolog,  Chtm,,  ii.  29,  tv.  36;  Z^iUchr,  /. 
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but  certainly  is  in  no  843nse  antidotal,  since,  according  to  the  erpenment 
of  Br.  Fayrer  {Indian  Annals  of  Medical  Science,  1872),  mixing  it  with 
the  poi&oii  before  injecting  the  latter  into  an  animal  does  not  in  any 
way  delay  the  futal  I'esult.  As  an  adjuvant  to  other  more  powerful 
stimulants,  and  especially  to  alcohol,  ammonia  may  bo  uaeful  in  the 
cases.  Br.  G.  B.  Hal  ford,  of  Melbourne,  Australia,  has  aaaerted  (3/a 
hourne  Argits,  1872)  that  when  injected  into  the  veins  its  effects 
poisoning  fVom  ftnake-bite  are  very  extraordinary,  and  several  eases  of 
recovery  after  its  use  in  this  mann^jr  have  been  reported.  It  is  far 
fipom  certain^  however,  that  these  cases  would  have  died  had  no  medi* 
cation  been  practised ;  and  Br.  Fayrer  states  that  in  an  extended  series 
of  experiments  upon  animals  he  han  not  found  injection  of  ammonia  to 
be  of  any  use.  Ammonia  is  not  a  specific  in  snake-poisoning;  but,  as 
the  injection  can  do  no  harm»  it  may  be  practised. 

In  failure  of  the  heart  during  anaesthesia,*  and  in  poisoning  other 
than  from  snake-bite,  h^'podermic  injections  of  ammoniaf  have  seemed 
in  a  number  of  i-eported  cases  to  be  of  very  great  service.  The  same 
may  be  said  of  sudden  collapse  in  disease,  as  sometimes  is  seen  in  the 
exanthemata,  in  cholera^  and  not  rarely  in  pernicious  malarial  fever^X  or 
afler  surgical  operations  or  injuries.  From  fifteen  to  twenty-five  minima^ 
of  the  aqua  ammoniie  fortior,  diluted  with  four  times  its  bulk  of  watol^| 
should  be  thrown  directly  into  a  vein  of  the  arm,  and  repeated  in  iifteeu 
minutes  if  necessary. 

Professor  Stille  and  other  authorities  claim  for  ammonia  an  antidotal 
influence  in  alcoholic  intoxication ;  but  that  it  can  i^lieve  absolute 
drunkenness  is,  I  think,  very  doubtful  Ammonia  appears  to  have  a 
tendency  to  act  upon  the  mucous  membi-ane  of  the  lungs,  and  may  be 
used  as  a  stimulant  expectorant  in  adynamic  pectoral  inflammations,  as 
in  typhoid  pneumonia.  As  a  stimulant  antacid,  it  is  frequently  of  ser- 
vice in  cases  of  headache  from  gastric  acidity* 

Toxicology, — When  taken  in  large  amounts,  ammonia  acts  as 
violent  corrosive  poison,  producing  generally  abdominal  pain,  vomiting 
bloody  purging,  and  other  symptoms  of  gastro-enteritis,  with  convul- 
sions, collapse,  and  finally  death.     In  some  cases  symptoms  of  impend- 
ing suff^ocation,  resulting  in  death  from  asphyxia^  have  occurred,  and 
at  the  autopsy  intense  redness  and  congestion  of  the  bronchial  mucous 
membrane  have  been  present,  due  no  doubt  to  the  irritant's  havinij 
found  its  way  into  the  bronchi.    The  intellect  may  be  clear  to  the  ver 
moment  of  death,  or  stupor,  and  finally  coma,  may  be  developed. 


er- 

ul- 

ad- 
nd 

l)US 

i 


^  Professor  Ringer  {Practitioner,  xxrii.)  finds  tliftt  ntnnionia.  added  to  the  tTOf^*B  he&rt  do- 
pr«Mfld  with  cbloroformf  iodoforiii»  etc.,  hit*  a  pronoancfrd  efl^oct  in  re-ost&bliiliinf^  ilf  ikction.  ^H 

f  See  Indiati  M«d.  Oax.,  June  1,  1872,  Med.  TimtB  and  Gat,,  Nor.  lS72j  Chicago  iV«<^| 
Joun9s,  1ST2;  London   Med.   Rtcord,  I,   1^73;    l^AbeitU  Mid,,  Aog.  t87i;    Btriin,  A7i'a. 
Woehentchriftf  ^o.2i,  1874;  Archiv^t  Gfu,,ii^  1874;  Lnncet,  1S79,  il.  158;  Ntu,  Yt*rk  Med, 
li^.,  xr.  &32, 

X  Seo  Dr.  Zuelzer,  Rwve  d€  J^imp,  MSd.^Ckir.,  July  I,  1872. 
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fhe  rare  instances  in  which  death  has  taken  place  within  ^ve  mimites 
from  the  ingeation  of  the  poisan,  the  fata)  result  has  probably  been 
hrought  about  by  o&dema  of  the  larynx.  When  the  sufferer  surriree 
the  first  few  hours,  recovery  may  occur ;  but  death  sometimes  happens 
long  afterwards  from  the  organic  lesions  which  have  been  produced. 
The  treatment  of  poisoning  by  ammonia  consists  in  ita  neutralization  as 
soon  as  possible  by  vinegar  or  other  dilute  acid,  and  the  meeting  of 
indications  as  they  arise.  If  the  cedema  of  the  glottis  be  threatening, 
tracheotomy  should  at  once  be  performed. 

Aj>MiNisTaATiON.— There  are  four  officinal  preparations  of  uncom- 
bined  ammonia  itself, — namely^  Aqua  AMMONiifi  FoRTioa  {Stronger 
Water  of  Ammonia),  sp.  gr.  0  DOO,  Aqua  AM5iONii£  (  Water  of  Ammonia)^ 
ftp.  gr,  0.959,  Spibitus  AuMONiifi  {Spirit  of  Ammonia)^  and  Spirittjb  Am- 
MoaiM  Aromaticus,  or  Aromatic  Spirit  of  Hartshorn^  as  it  is  usually 
called. 

To  reduce  the  strength  of  the  first  of  these  preparations  to  that  of 
the  second  requires  the  addition  of  one  and  a  half  measures  of  water. 
The  spirit  is  of  varying  strength,  but  is  somewhat  weaker  than  the 
simple  water.  The  aromatic  spirit  contains  both  ammonia  and  its  car- 
bonate. For  hypodermic  use  the  waters  of  ammonia  are  to  be  preferred. 
The  spirits^  especially  the  aromatic,  are  best  suited  for  internal  use. 
The  dose  of  the  simple  spirit  is  from  twenty-five  drops  to  a  teaspoon ful, 
properly  diluted. 

The  Carbonate  of  Ammonium,  U.S.  (Ammonii  Carbonas,  NH^O^CO, 
— 2NH^),  is  the  best  preparation  for  continuous  use  and  in  typhoid 
pneumonia.  It  occurs  in  white,  translucent,  fibrous  masses,  which  on 
exposure  become  opaque  and  efflorescent,  parting  with  ammonia  and 
passing  from  a  sesqui-  into  a  bi-carbonate.  It  is  soluble  in  four  and  a 
lialf  times  its  weight  of  water,  and  may  be  given  in  solution  in  doses 
of  from  five  to  ten  grains,  repeated  pro  re  nata. 

The  Nitrate  of  Ammonium  (Ammonii  Kitras,  NH,Q,N'0,— NH.XO,) 
is  officinal  for  the  preparation  of  nitrous  oxide ;  the  Sulphate  (Ammonii 
Sui^PHAs,  Nfl^O^SOj — 2NH^,S0J,  for  the  preparation  of  Ammonio-ferric 
^lum.    The  Muriate  of  Ammonia  will  be  considered  under  Expectorants. 

AliCOHOIi.    u.e. 

Absolute  alcohol,  i.e.,  alcohol  free  from  water,  is  a  colorle?!S,  volatile 
liquid,  boiling  at  172''  F.,  not  congealed  by  a  cold  of  — 166^^  F.,  and 
liaving  the  specific  gravity  of  0;796.  It  is  not  officinal,  and  is  never 
used  except  for  chemical  purposes. 

The  U.S.  Pharraacopoeia  recognises  Alcohol,  containing  94  per 
cent,  of  absolute  alcohol,  and  having  the  specific  gravity  of  0.820,  and 
Alcohol  Dilxttum,  Dilute  Alcohol  containing  53  per  cent,  of  alcohol, 
and  having  the  specific  gravity  of  0.928. 

Alcohol  also  exists  in  the  officinal  Spiritus  FagMENTr,  or  Whisky, 
and  SpiaiTiTg  Vini  Gallici,  or  Brandy,  which  are  obtained  respee- 
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lively  by  the  distillation  of  fermented  grain  and  of  fermented  grapee^ 
and  should  conttiin  from  48  to  56  por  cent,  of  ab&oiut«  alcohol,  and  ia 
the  officinal  Vinom  Rubhum,  or  Bed  Wine,  and  Yinum  Album,  or  Whits 
Wine,  For  medicinal  use,  brandy  should  be  at  least  four  and  whifiky 
at  least  two  yeai's  old. 

Alcohol  IB  formed  out  of  sugar  by  fermentation;  but,  aa  a  dis- 
cussion of  the  natural  history  and  chemifitry  of  thia  process,  to  be  of 
value,  would  occupy  much  apace,  the  reader  is  referred  for  it  to  works 
especially  devoted  to  chemistry  and  to  materia  niedica. 

Physiological  Action, — The  phenomena  induced  by  the  ingestion 
of  alcohol  are,  unfortunately,  so  well  loiown  as  to  make  any  description 
of  them  here  unnecessary.  I  have  not  met  with  a  close  experimental 
study  of  the  order  in  which  the  nervous  centres  are  affected,  but  it  is 
scarcely  doubtful  that  alcohol  acts  upon  them  as  does  ether,  except 
that  the  latter  substance,  being  much  more  volatile  than  alcohol,  ia 
consequently  absorbed  and  eliminated  much  more  rapidly,  so  that  its 
influence  is  more  evanescent.  X  know  by  experiment  that  the  vapor 
of  alcohol  ia  capable  of  producing  the  stupor  known  as  anaesthesia, 
and,  fortber,  that  this  anmstheaia  may  be  deepened  into  death,  accompa- 
nied by  all  the  phenomena  of  fatal  ether-narcosis.  The  experiments  of 
Momnisen  {Arch.  f.  Patholog.  Anat.^  Ixxxiii.  243)  would  seem  to  show 
that  alcohol  acts  slightly  upon  the  peripheral  motor  nervea,  as  he  found 
that  when  brought  into  contact  with  them  it  augmented  their  excita- 
bility. 

It  is  a  well-known  clinical  fact  that  alcohol  given  to  healthy  men 
increases  the  frequency,  and,  to  the  fingers,  the  force,  of  the  pulse.  The 
very  careful  and  elaborate  experiments  of  Parkes  and  Wollowicc  npoa 
man  with  the  sphygmogmph  indicate  that  there  is  produced  by  brandy 
an  increased  rapidity  of  the  ventricular  contraction,  with  ahortening 
of  the  period  of  rest  or  diastole.  The  tracings  f\irnished,  however,  n 
distinct  indications  of  increased  arterial  pressure.  Dr.  H.  Zimmerborj 
found  that  enormous  doses  of  alcohol  reduce  both  the  rate  and  force  of 
the  pulse.  After  section  of  the  vagi  the  alcohol  lessened  the  arierial 
pressure  without  affecting  the  pulse-rate,  whose  slowing  in  the  normal 
animal  would  therefore  seem  to  be  due  to  inhibitory  stimulation.  It  is 
plain  that  Zimmerberg's  experiments  apply  not  to  therapeutic  but  to 
toxic  doaes  of  alcohol  J.  Bogiel  affirms  that  by  moderate  amounts  of 
alcohol  the  arterial  pressure  is  at  first  increased  and  then  diminished. 
Dui'iiig  the  latter  state  the  vaso-motor  centres  are  found  incapable  of 
responding  to  stimulation.  The  rate  of  the  heart- beat  is  stated  to  be 
at  first  increased,  then  diminished,  then  increased, — the  first  increase 
being  owing  to  the  stimulation  of  the  accelerators,  the  diminution  to 
stimulation  of  the  par  vagum,  and  the  final  increase  to  paralysis  of  the 
same.  The  action  of  alcohol  upon  the  circulation  has  been  carefully 
studied  in  the  Pharmacological  Laboratory  of  the  University  of  Penn 
sylvania  by  Br.  J.  D.  Castillo  (Phila.  Med,  TimeSj  xi,  45).     He  foun 
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tDR^n  moderate  doses  the  drug  caused  great  iocreaee  in  the  rate  and 
force  of  the  cardiac  beat  and  cori'espondmg  rise  of  ih^  arterial  pressure, 
and  that  these  phenomena  were  not  affected  by  previous  division  of  the 
pnuumogaj^tpice,  of  the  accelerators,  or  of  the  spinal  cord.    These  re- 
sults, 80  far  as  the  pulse-rate  is  concerned,  are  in  direct  contradiction  to 
those  of  Dogiel ;  but  in  regard  to  the  arterial  preasure  they  are  partially 
in  accord.     On  the  other  hand,  closely  corresponding  with  the  results 
of  Dogiel  are  the  elaborate  studies  of  Professor  Martin  {Maryland  Med, 
Journ,,  X,  292)  upon  the  dog's  heart,  isolated  according  to  the  manner 
invented  by  himself.     Professor  Martin  found  that  blood  containing 
one-eiglith  per  cent,  by  volume  of  absokite  alcohol  has  no  immediate 
action  upon  the  isolated  heart;  that  blood  containing  unu-fourlh  per 
cent.  diminiMhes  within  a  minute  the  work  done  by  the  heart;  and  that 
blood  containing  one-half  per  cent,  always  diminishes  remarkably  the 
heart- work  and  sometimes  nearly  destroys  it,  so  that  not  enough  blood 
is  pumped  out  of  the  left  ventricle  to  supply  the  coronary  artery.    The 
curious   observation   was   made   that   cutting   away  the   pericardium 
stopped  the  action  of  even  one-half  per  cent-  of  alcohol.     The  explana- 
tion of  this  offered  by  Profei^Hor  Martin  is  that  the  alcohol  so  relaxes 
tbe  cardiac  muscle  that  there  is  not  room  in  the  pericardium  for  a  full 
dia^^t^le,  the  relaxed  heart  being,  even  in  it^  systole,  about  sufficiently 
large  to  fill  the  pericardium.     This  explanation  is  hardly  satisfactory. 
Can  there  be  a  local  inhibitory  cardiac  apparatus,  with  periphoml  fila- 
ments in  the  pericardium  which  are  irritated  by  alcohol,  and  whose 
removal  prevents  the  action  of  the  alcohol  ?    Whatever  the  explanation 
of  Professor  Martin's  results  tnay  be,  it  is  clear  that  at  present  they  do 
Dot  wan-ant  positive  conclusions  as  to  the  action  of  alcohol  upon  the 
circulation.     The  experimental  evidence  is  too  fragmentary  and  contra- 
<llctory  to  be  put  against  the  universal  belief  of  clinicians,  that  Bmall 
^oses  of  akohol  increase  the  force  of  the  circulation  by  directly  acting  upon 
^he  heart.     Martin,  Castillo,  Dogiel,  and  Zimmerberg  all  agree  that  large 
^osea  of  alcohol  diminish  very  greatly  arterial  pressure.    Castillo  found 
^^at  the  lowering  is  produced  after  section  of  the  cord,  and  that  when 
xt  is  very  pronounced  galvanic  irritation  of  the  sciatic  causes  a  rise  of 
pressure,  showing  that  the  vaso-motor  centres  are  intact*     This  is  in 
accord  with  the  results  of  Martin,  and  it  may  be  considered  established 
that  overdoses  of  alcohol  dirt:ctly  depre^  and  parali/::e  the  heart-muscle ; 
but  it  still  seems  probable  that  the  fall  of  the  pressure  is  also  in  part 
-due  to  an  influence  exerted  upon  the  arterial  system. 

Owing  no  doubt  to  the  sensations  of  warmth  induced  by  its  local 
action  on  the  stonmch  and  by  the  increased  activity  of  the  circulation 
in  the  extremities,  alcohol  has  been  looked  upon  as  a  promoter  of  animal 
heat.  As  long  ago  as  1848,  however,  Dumeril  and  Demarquay  asserted 
that  after  the  administration  of  large  doses  there  is  a  fall  of  tempera- 
ture. Of  late  years  niuch  attention  has  been  given  to  the  subject,  and 
positive  results  have  been  achieved.     As  almost  all  experimenters  are 
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in  accord^  it  does  not  seem  worth  while  to  occupy  space  with  a  disc 
8ion  of  the  history  of  the  subject,  Eeferences  are  given  to  the  princi 
original  memoirs.* 

It  is  certainly  demooBtrated  that  lethal  doscB  of  alcohol  produce 
animals  a  fall  of  temperature  which  often  amounts  to  6°  C,  and  thai 
even  when  intoxication  or  alcoholic  narcosis  is  alone  induced  the  de- 
pression of  temperature  muy  amount  to  3^  C,  The  proportionate  dose 
necessary  to  produce  distinct  nervous  symptoms  is  enormous  in  the 
lower  animals  aa  compared  with  man;  yet,  after  the  ingestion  of 
amounts  of  alcohol  which  are  not  enough  to  cause  intoxication  in  the 
animal,  the  fall  of  temperature  is  slight, — rarely  more  than  1°  C,  and 
according  to  Rug©  Qoc.  cit.^  p.  265)  usually  from  |°  to  f  **  C. 

The  experiments  of  Richardson  show  that  in  some  cases  very  minute 
dose^  of  alcohol  increase  slightly  the  temperature  (^**  F.  in  mammals. 
1°  F.  in  birds).  As  regards  animal  heat,  alcohol  acts  upon  man  aa  upon 
the  lower  animals.  After  doses  only  suflScient  to  increase  the  activity 
of  the  circulation,  probably  as  u  result  of  this  increase,  there  is  8om< 
times  a  verj'  trifling  exaltation  of  temperature  (Parkes  and  Wollowicz' 
After  larger  doses  there  is  a  slight  fall  of  temperature,  and  when  full 
intoxication  is  induced  this  fall  may  amount  to  3®  F.  (Ringer  and 
Rickai'ds.) 

Upon  animals  suffering  from  pyiemic  fever  Bouvier  and  subsequent 
observers  have  found  that  alcohol  exerts  a  decided  antipyretic  action, 
very  large  doses  of  it  lowering  the  temperaturo  as  much  as  81°  C^  and 
altogether  preventing  the  occuiTence  of  fever  if  narcosis  be  produc 
before  the  development  of  the  latter.  In  fever  in  man  alcohol  exei 
a  similar  influence,  but  in  order  to  make  its  antipyretic  action  decidedly 
manifest,  doses  so  large  as  to  be  toxic  most  be  given  (Ringer  and 
Rtckards).  It  has  been  noted  both  in  man  and  in  the  lower  animals 
(Bouvier)  that  when  the  individual  is  accustomed  t^  the  free  habitual 
use  of  alcohol  the  temperatui'e  is  scarcely  affected  even  by  large  doses, 

*  For  tbo««  deilroQB  of  looking  up  tfa«  Htermttire  of  the  iubject^  the  following  refereDca» 
ftre  given : 

N.  S,  D»vi»,  Trana.  Amer,  Med,  Amoc,  1856,  p.  577.  C.  Bouvier,  PflUgerU  Art^hiVf  p. 
370,  ISflfl;  Obernicr,  /6»U,  p,  499,  18fl9,  A^Codfrin,  De  VAlcool,  »oh  Action  ph^aiologiqm^ 
fe«  Application*  thfrapf^utii^netj  Pmrip,  I80O»  C.  Bourier,  Wirkumt  dtr  Alcohol  au/  dit  JCa** 
pertemperatur,  Bonn,  1809.  ManaoAeiDf  Centrnlhiatt /Ur  die  M«d.  WitMen*,^  t609.  P.  Hug 
FlVcAow'f  Arckiv^  Bd,  xlix»  p.  265.  C,  Binx,  V%rehoUi*»  Atakiv^  Bd*  ii.  p.  153;  Practitirmm 
Tul-  iU.,  1869,  rot  ? .,  1S7€  ;  Jouni.  Amit.  aud  Ph^^ioL,  fol.  viiU,  1871,  p.  232  ;  Sitxungmberiek 
dfT  Kiederrheihitchen  Oe*eU*ch<tft  fUr  Natur.  u*td  Heilkmtdtj  MedU,  Section,  July  21,  18?i 
Browij-S6c|iiard,  Journ.  de  fa  Ph^»iolo(fief  185^^  p,  407.  Jftcobii  Dcnttche  JCtinik,  IS51 
TBchesohichm,  Reichert*»  Archiv,  I86S.  Ringer  and  Rick&rdf,  Lancet,  1866,  p.  208.  Riebftn 
•on»  Med.  Timet  and  Ga:,  roh  ii.  p.  704,  1B69,  Parku  and  Wollowict,  Trant.  Ro^nl 
1870.  Anstie,  StimutantJt  and  NarcoHrg,  London.  MainRor,  InAugarel  DissertaUon,  FtV- 
chote*9  ArchiVf  Sept.  1871.  C.  Bouvier,  CvntrnlbL/,  Med.  Wieeene.,  Dec.  1871.  I.  S,  Lomban 
New  York  Med,  Jonrn.f  June,  1S65.  SuUynsiki,  Inaagural  DissertatioD*  Dorpat,  1865. 
RaboQ,  BetttH.  Klin.  Warhentchr.j  1871.  RadiicjewBki,  Ceiifr«/6/.  /  Mtd.  fTiMen*.,  \ST 
Oattav  Straasburg  (uie  in  fever),  Virekow'e  Ar^hiv,  Bd.  1%.  p.  47 L  L.  Lewin,  CefntmfhLf^ 
Med,  Wi^nenM.^  No.  S8,  1 874. 
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Dr.  Vrduz  Biegel,  of  Germany  (Deutschcs  Archiv  f.  Klin.  Med.^  1873), 
made  a  very  elaborate  investigation  upon  the  action  of  alcohol  upon 
the  temperature  in  man,  perform  injjj  as  many  as  eighty -six  experiments. 
The  conclusions  wiueh  he  arrived  at  are  in  exact  accord  witU  thone 
reached  by  moftt  etudenta  of  human  phyaitdogy  as  well  as  by  most  ex- 
perimenters upon  the  lower  animals.  As  his  conclusions  embody  the 
whole  subject  in  a  single  pamgraph,  and  may  be  received  as  absolutely 
demonstrative,  I  give  them  in  extemo, 

**  1.  Alcohol,  even  in  moderate  doses,  in  many  cases  causes  a  lowering 
of  the  temperature  of  the  body.  The  amount  of  this  diminution  aver- 
ages, as  a  rule,  only  some  tenths  of  one  degree^  2.  Only  exceptionally 
ifl  there  noticed  an  elevation  of  the  temperature  consequent  upon  the 
administration  of  alcohol  i  not  unfrequentlyj  at  least  after  minute  doses, 
there  is  no  noticeable  change,  3.  The  dirainutioa  of  temperature  in 
convalesce ntjS  is,  as  a  rule,  letts  than  in  he;Uthy  subjeels,  or  it  may  be 
altogether  wanting.  4.  In  tho>ie  who  habitually  drink  alcoholic  stimu- 
lants, the  depressing  influence  of  alcohol  upon  the  temperature  is  almost 
always  wanting,  5.  The  frequent  repetition  of  the  doses  of  alcohol 
diminishes  their  lowering  etfect  upon  the  temperature.  6.  The  amount 
of  diminution  of  temperatui-e  is  directly  proportional  to  the  dose  of 
alcohol  given,  7,  The  depression  of  tempemture  caused  by  alcohol  is 
for  the  most  part  of  but  short  duration,  and  the  temperature  soon  re- 
turns to  its  previous  gnide/' 

The  effect  of  alcohol  upon  the  formation  of  animal  heat  was  first 
pi'operly  studied  by  Dr,  Bevan  Lewis  (Journal  of  Mental  Sct^  xxvi,  20). 
He  found  that  after  the  exhibition  of  alcohol  in  the  rabbit  there  was 
sometimes  a  primary  lessening  of  heat- production  of  very  short  dura- 
tion, which  was  followed  by  a  marked  increase  in  the  heat-production. 
Xn  some  cases  heat-dissipation  more  than  kept  pace  with  this  increase 
and  the  bodily  temperature  fell;  in  other  instances  the  bodily  tempera- 
ture rose,  showing  that  heat-production  was  excited  more  than  heat-dis- 
Bipation.     Calorimetrical  experiments  made  by  myself  and  Dr.  Reichert 
liave  arrived  at  similar  results,  but  before  it  can  be  shown  exactly  how 
alcohol  affects  thenuogenesis  further  experimentation  is  needed.    It  may 
be  that  the  increased  heat-generation  is  simply  the  result  of  the  rapid 
burning  up  of  the  alcohol  itself     The  great  fall  of  bodily  tempeniture 
"W'hich  occurs  after  toxic  doses  of  the  drug  seems  to  me  to  be  clearly 
due  to  excesaive  heat-diBsipation,  which  in  turn  is  the  result  of  vaso- 
motor paralysis.* 

The  effect  of  alcohol  upon  the  elimination  of  carbonic  acid  by  the 
lungs  has  been  investigated  by  several  observers,  with  different  results. 
According  to  the  researches  of  Booker  {Beitrdge  zur  Hsilkunde  insbeson- 
dere  zxir  Krankheitsgenussmittel  und  Arzneiwirkunga  Lehre^  abstracted  by 
Cbude  Bernard  in  Journal  de  Fharmacie,  torn,  xv.,  3d  series,  1849 j,  of 

*  ProfttMor  BJBl'i  experiiseAti  and  inferencefl  upon  ihiH  subject,  in  tbe  light  of  recent 
tridenee,  i«em  of  no  v^ue. 
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N,  S.  Davis  (Transactions  of  the  American  Medical  Association,  18&5] 
of  Hammond  (Physiological  Memoirs,  Philadelphia,  1863),  of  M.  Pem^ 
(Archives  Generates^  6th  series,  tome  if,),  of  Boeck  and  Buuer  {Zeitschi^ 
/.  Biologie^  1874,  x.),  and  of  Eumpf  (Pflitgers  Archiv,  1884,  xxxiii/ 
there  ia  a  lessening  in  the  amount  of  carbonic  acid  gas  exhaled ; 
the  other  hand,  Dr.  E.  Smith  (Brit  Med.  Journ.,  1859)  found  thi 
small  doses  of  alcohol  increased  the  elimination  of  the  gas,  althouglj 
brandy,  whisky,  and  gin  always  lessened  the  production,  llenriqu^ 
(Bull.  Acad.  Itoy.  de  Belgty  v.  1883)  found  in  himself  that  the  consumj 
tion  of  oxygen  was  increased  by  alcohol,  Wolfers  (PflUgefs  Archiv 
1883,  xxxii.)  noted  in  the  rabbit  an  increase  both  of  the  oxygen  inget 
tion  and  of  the  carbonic  acid  elimination.  The  moat  recent  and  appar 
ent!y  most  careful  and  reliable  of  these  researches  upon  the  effect  of] 
alcohol  upon  the  consumption  of  oxygen  in  the  system  are  those  \ 
Bodlander  (Zcitschrift  f.  Klin.  Med.^  1886,  xi.)  upon  rabbits  and  dog 
and  of  Zuntz  (Fortschritte  der  Med.,  1887,  i*)  and  Geppert  (Archiv  f\ 
Exper.  Path,  und  Pharm.^  xxii.)  upon  man.  Bodlander  noted  reduction 
of  the  oxygen  consumption^  Zuntz  increase,  and  Geppert  ''no  important 
effect."*  d 

One  of  the  most  inaportant  facts  to  be  determined  about  alcohol  1? 
its  influence  upon  the  excretion  of  nitrogenous  material  Booker  is 
commonly  believed  to  have  experimentally  deterniinod  that  it  lessei 
the  excretion  of  urea.  I  have  seen  only  an  abstract  of  the  origiui 
paper.  In  it  this  is  not  positively  asserted,  but  seems  to  be  inferr 
Dr,  Hammond  has  performed  a  very  elaborate  series  of  experiments 
upon  himself;  fir^it,  when  just  sufficient  food  was  taken  to  maintain  the 
weight  of  the  body  ;  second ly,  when  more  than  enough  for  that  purpose 
was  ingested;  thirdly,  when  not  enough  was  taken.  Under  all  these 
ciiTumst^nces,  urea,  chlorine,  and  phosphoric  acid  were  lessened  lu 
amount  by  the  ingestion  of  alcohol  Parkes  and  Wollowica  {loc,  citM 
af!)rm  that  their  experimentQ  gave  a  contrarj^  result.  In  examining 
the  reports  of  their  experiments  I  find,  however,  that  on  one  of  the 
days  the  man  taking  the  alcohol  had  a  chill  followed  by  fever.  If  thia 
day  be  omitted,  the  average  daily  excretion  of  urea  during  the  alco- 
holic period  was  34.35  grammes ;  during  the  time  when  brandy  was 
taken,  34.8  grammes ;  and  during  the  water  period,  35.02  grammes. 
The  ingestion  of  alcohol  seems,  thereforei  to  have  reduced  the  elimina* 


r  m 

eo^B 


*  For  A  tnore  detailed  disousiioii  of  the  miUter  th&a  iieompAtible  with  the  amonnt  of  ipftoe 
ATallable  in  thb  book,  the  reader  ia  referred  to  the  paper  of  Dr.  J,  W,  Warreo  { Boston  Mtd. 
and  Siirj.  Juunt.^  Ju]j,  1887),  The  coDtrmdictery  oatureof  the  evidence*  to  my  roind,  is  prob- 
ably in  part  due  ta  the  experimental  diOioultieii  of  the  aubject^  but  at  the  sanie  time  etrooglj 
indicates  that  moderate  dosea  of  alcoboUe  spirits  hare  no  constant  wery  decided  a^^tion  upon 
the  formatiott  and  elimination  of  earbonio  acid«  It  ii  readily  oooceirable  that  by  cbockiag  or 
aiding  digestion,  by  ipiuencing  circulation^  or  in  some  other  way,  they  may  exert  a  varying 
indirect  action,  which  ia  superior  to  the  alight  direct  influenoe  In  lesaening  oarbonie  aoid  pro- 
duotioni  whiob  the  weight  of  evidence  tadioiitea  thai  they  poueoa. 
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lion  of  opca  by  about  ten  grains  a  day.  Recently  very  careful  experi- 
motiU  bavo  been  made  by  L.  L.  Rieso  {Hoffmann  UTid  Schwalbes  JahnslK^ 
1881^  357)  upon  two  persona  under  rigid  conditiuna.  The  exhibition  of 
aloohul  was  followed  by  tp^eat  JeBsening  of  the  excretion  of  urea,  and 
lo  i  less  pronounced  degree  of  uinc  acid,  chlorides,  phosphates,  and 
nlpliatea,  and  at  the  Bame  time  an  increase  of  the  bodily  weight 
ThMerasoIU  are  in  strict  accord  with  thoge  of  Hammond^  and  it  must 
be  ooBBidered  fairly  proved  that  alcohol  causes  a  great  lessening  in  the 
mnUm  of  the  products  of  tissue-waste. 

From  the  time  of  Liebig  s  celebrated  claasifieation  of  food  until  the 
tppMraiice  of  the  memoir  of  MM.  Lallemand,  Dui-oy,  and  Perrin,  in- 
gtttdd  alcohol  was  almost  univei*BaIly  believed  to  be  burnt  up  in  the 
body.    Tbese  latter  observers  asserted,  however,  that  alcohol  escapes 
unchanged  from  the  body,  not  only  because  they  were  unable  ti}  detect 
b  the  blood  or  tissues  any  of  the  resulta  of  ita  oxidation,  such  as  alde- 
hyde or  ueetic  acid,  but  also  because  they  found  it  unchanged  in  the 
eJipinsJ  air,  the   sweat,  and  especially  in  the  urine.     The  results  ob- 
tained by  the  French  investigators  were^  however^  seriously  questioned 
by  E,  Baudot  (2/*  Union  Medicale,  1863),  %vho  demonstrated  that  the 
dromic  acid  tost  which  Duroy  and  Perrin  had  relied  on  for  detecting 
alcohol  in  the  excretions  is  so  delicate  as  to  reveal  J65  gmin  of  alcohol 
in  a  quart  of  water;  and  Baudot  flirther  atflrmod  as  the  result  of 
twenty  oxperimentfl  that,  except  after  immense  doses,  the  amount  of 
alcohol  elimioatcd  by  the  kidneys  is  so  small  as  practically  to  amount 
to  nothing.     In  1866  Dr  Schulinus  (Arckw  dcr  Hedkunde,  1866),  by  a 
^Biy  elaborate  and  laborious  investigation,  confirmed  the  results  of 
wodot,  showing  that  alcohol  taken  into  the  blood  finds  its  wny  by 
ttownode  into  all  organs  in  similar  proportion,  and  dues  not  escape 
tfcrough  the  kidneys  unless  in  very  trifling  amounts.     In  several  ex- 
P^inents  he  found  that  one*fourth  of  the  ingested  alcohol  had  disap- 
P<*r^  from  the  body  aflter  from  two  to  three  and  one-fourth  hours, 
fto^i,  a«  but  a  fractional  portion  of  the  lost  amount  was  eliminated, 
"**  (Concluded  that  it  must  have  been  burnt  up,     Adolph  Lieben  {An- 
*^^  der  Chimie  und  Fharmacie,  1870,  vii.,  Supplement  Bd.  p.  236) 
^**   in  a  number  of  experiments  arrived  at  results  simihu:  to  those  of 
*'^**iilinu8. 

Id  1865  a  number  of  experiments  yielded  to  Anstie,  of  London 
^^irnulants  and  Narcotics y  (reprint)  Philadelphia,  1868),  similar  re* 
.  *^*^  and  also  demonstrated  that  the  elimination  firom  the  lungs  is 
iingly  trifling.  Thudichum  investigated  the  matter  on  a  largo 
F  j^'-*w  in  IS64,  and  again  with  the  assistance  of  Bupre  in  1866  {Tenth 
I  ^*^ri  of  the  iMedical  Officer  of  the  Frivi/  Council,  London,  1868).  In 
**^^«T  to  avoid  the  fallacies  of  the  chromic  acid  teat,  the  alcohol  waa 
^'^tained  from  the  urine  by  repeated  distillations.  In  the  first  instance 
/^t'ty-four  bottles  of  wine,  containing  four  thousand  grammes  of  alco- 
^^Ij  were  drank  by  thirty-three  men,  out  of  whose  urine,  collected 
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during  the  next  six  houi-s,  ten  grammes,  or  only  0,25  per  cenL, 
the  ingested  alcohol  were  recovered.     In  the  experiments  of  186(>  tb 
process  was  Bubstantially  the  eamo,  but,  greater  care  being  taken  to  go 
absolute  accuracy  and  to  avoid  loss  during  distillation,  0.82  per  cent 
of  the  amount  administered  was  found  in  tlie  urine.     Professor  Sub- 
botin  (Zeitschrift  fur  BioL,  vii.,  1871 ;  Schmidfs  Jahrb.,  1872,  Bd,  cUv, 
261)  has  made  an  apparently  close  experimental  study  of  the  subjec 
upon  six  rabbits,  and  has  shown  that  elimination  continues  for  a  longe 
time  til  an  had  been  generally  believed,  and  that  twice  as  much  of  th« 
alcohol  escapes  by  the  skin  and  lungs  as  by  the  kidneys.     In  one  cx*^ 
periment  he  found  that  sixteen  per  cent  of  tlie  alcohol  escaped  un- 
changed in  the  first  twenty-four  houra;  elimination  after  this  time, 
although  perceptible,  amounted  to  very  little.    As  he,  like  Lallemand 
and  his  colleagues,  experimented  with  poisonous  doses,  his  results  con- 
firm rather  than  contradict  those  of  Baudot,  Schulinus,  Anstie,  Thudi- 
chum,  and  Dupre;  for  it  is  manifestly  evident  that  after  such  dc 
elimination  would  be  ]>roportionatcly  great^er  than  after  smaller  qtian 
titles,  aa  there  naturally  must  be  a  limit  to  the  powers  of  the  systen 
to  oxidize  alcohoh    Professor  R,  I),  Edes»  in  his  experiments  {Bostoti 
Med.  and  Surg.  Journ.y  1872,  p.  347),  found  that  after  small  dosos  tho" 
amount  of  elimination  by  the  breath  is  greater  than  that  by  the  kid- 
neys, although  tho  contrary  holds  where  large  amounts  have  been  ad- 
ministered; in  cither  case  the  total  amount  eliminated  was  but  a  small 
percentage  of  the  amount  iugewted  *    Finally,  Anstie  (Practitioner^  Jwljj 
1874)  has  repeated  his  experiments,  using  tho  method  of  Subbotii: 
and  even  subjecting  a  dog,  which  bad  been  taking  for  some  days  ver 
much  larger  amounts  of  alcohol  than  he  had  eliminated  by  skin,  kidJ 
neys,  rectum,  and  lung?^,  to  distillation,  with  the  results  of  confirminj 
his  fii*st  experiments  and  of  finding  no  ^*  residual  alcohol" — i.e,,  alcobc 
left  in  tho  body — worthy  of  mention.     In  an  elaborate  research,  Dr 
Guido  Bod  lander  found  that  he  himself,  after  tho  use  of  alcohol  in  ' 
various  quantities,  eliminated  by  tho  kidneys  about  1.2  per  cent,,  and 
by  tho  lungs  about  LC  per  cent;  while  in  dogs  he  recovered  lh)m  th^| 
breath  about  2  per  cent.,  from  the  urine  1.6  per  cent.,  from  the  skin 
0.14  per  cent,  of  tlie  ingested  alcohol.     Ho  failed  entirely  to  find  alco- 
hol in  the  intestinal  excretions,  and  also,  contrary  to  Lewald's  obscF^I 
vation  in  1857,  in  the  milk  of  a  goat  to  which  nearly  a  quart  of  brandy^* 
had  been  given  {Archiuf.  Phi/sioL,  xxiii.). 

These  concurrent  investigationsf  certainly  demonstrate  that  but  a 


♦  Professor  Edea  rfilifwl  upon  the  chromic  acid  teat,  which  Btni  assorts  to  bo  fallaeiou 
In  the  cxpcrimcntia  made  bj  Stcnbivcb  and  Schmidt,  under  Profossor  Bini'^  dirctctlon^  aloubo 
ciould  not  be  detect&l  in  tha  brcMiLh,  and  Proft^^aor  Binz  believes  that  no  eliminatioxi  of  j 
oooura  fmm  the  liin}^.  He  dcelfirea  thiit  the  odor  of  the  breath  dfter  drinking  is  not  that « 
alcohol,  but  of  the  ethers  ntid  other  rolatile  prmciples  of  the  various  liquidu  imbibed. 

f  t  bellevo  these  reauUs  have  also  been  confirmed  bj  W  oh  lor,  Journal  titM  Progr^^  xi« 
bat  I  bAr«  not  lefiii  the  original  paper  or  any  abstraol  of  it. 
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email  proportion  of  ingCHtcd  alcohol  is  either  eli minuted  from  or  acf^u- 
mulated  iu  the  body,  and  consequently  that  it  must  be  oxidised  in  the 
body,  and  in  some  degrees  partake  of  the  nature  of  a  food.  It  has  been 
objected  to  this  tbat  no  one  has  afl  yet  been  able  to  detect*  in  the  blood 
any  of  the  ordinary  products  of  its  oxidaliou  ;  the  probable  reason  of 
this  is,  however,  that  the  oxidation  is  carried  as  it  were  at  one  bound 
to  lis  ultimate  end,  the  production  of  water  and  of  carbonic  acid.  A 
itrong  corroborative  proof  that  alcohol  is  largely  consumed  in  the 
body  is  furnished  even  b3'  the  experiments  of  Lallemand,  Duroy,  and 
Perrin  themselves,  for  they  proved  that  elimination  ceased,  or  at  least 
could  not  be  detected  by  the  most  delicate  tests,  before  the  alcohol  had 
all  escaped  from  the  body, 

A  very  strong  confirmation  of  the  theory  that  asserts  the  oxidation 
of  alcohol  in  the  body  is  found  in  the  researches  of  our  countrj'man 
Xh*.  H.  Foixi,  whose  experiments  have,  however,  not  been  repeated,  and 
therefore^  although  apparently  carefully  performed,  lack  the  absolute 
authority  of  complete  confirmation.  Dr.  Ford  {N.  7.  Med.  Journ.-,  Jan, 
1872)  has  worked  upon  the  supposition  that  the  hepatic  sngar  must  be 
c^-onverted  into  alcohul  in  the  body  before  its  firuil  destruction,  and, 
^sing  large  quantities  of  blood  of  animals,  has  sought  by  repeated 
distillations  to  obtain  alcohol  from  It.f 

Pushing  his  researches  still  further,  I)r.  Ford  used  various  tissues 
SIS  the  substances  to  be  distilled.  lie  also  made  elaborate  culcnlations, 
based  on  the  carbon  ingested  and  on  the  carbon  exhaled,  as  to  the 
amount  of  alcohol  which  ought  to  be  found  in  the  capillary  blood  of 
the  lungs*     The  results  are  expressed  in  the  following  table : 


•  Duebek  (  Vterteljakr,/,  PrakL  Htilk^t  Bd.  if!.,  lSd3)  did  not,  M  he  iboug^t,  ciemonitmte 
iKfl  prcsenee  of  frldnhyde  In  the  blood  of  «QlmAla  poisoned  with  akoboL 

f  Spa««  Is  waoUng  to  describe  in  detail  tbo  very  elaborate  methods  cmptoyod  by  Dr. 

Ford.     The  teita  wbiob  be  relied  on,  to  prove  tbat  tbo  liquid  obtAiued  was  alcohol,  were  the 

cbromia  acid  te^t^  the  peculiar  la (lain mobility,  and  the  optiaal  appearance  uf  the  alcohol  in 

.Ibe  conducting-tubeia  At  th&  titiio  the  d titillate  commenced  to  boil.     In  ijrder  to  prevent  utiy 

islble  oxidatiuQ  of  the  aleobul  during  tbe  proeeas,  Dr.  Ford  ^onielimes  added  flulpbarctted 

bydroi^eti.     Tbo  reenltB  of  ten  experimenU  are  shown  in  tbe  following  table: 


Mo. 

Weight  of 
Hlood. 

Intcrral 

from 
ti««Hi  to 

Temp^rm- 
tarn'iiiboQ 
dUtilled. 

WflJirht  <>f 
¥>nt  Dli- 

Weight  of 

Filial  I»l«- 

miate. 

Weight  of 
Alcohol 
obtaiDf^. 

Wd«ht  »f 
Alcohul  fur 

or  Itlood. 

With  OT 
without  HS. 

15 

6070 
9734 

60  m. 
56 

"'TmT 

"'0.8416" 

O.OfiSO 
0.01 9S 

0.0032 
0.6203 

without, 
without. 

10 1« 

1    " 

0137     1 

70 

100.3 

1036 

1.6218 

0.0606 

0.0662 

with. 

IB 

9236 

77 

09.5 

1023 

3.6130 

0.0444 

0.048O 

with. 

19 

8988 

60 

09 

1555 

2.6092 

0.1357 

0.1 50U 

with. 

2a 

8854 

60 

m 

1555 

1.7320 

0.0760 

0.0858 

with. 

21 

0423 

4d 

06 

1560 

1.8722 

0.0708 

0.0751 

withont. 

22 

0112 

61 

93 

1550 

0.9552 

0.0330 

0.0384 

without. 

23 

27330 

48 

98 

U050 

10.$883 

0,2928 

0.1071 

with. 

24 

36300 

51 

09 

17600 

14.0606 

0,5652 

0.1556 

with,          1 
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Alcohol  in  the  capillary  b!ood  of  the  lungs : 

I  calculation  based  on  carbon  ingested         .        ,  0,5403 

I         "  "       **  carbon  exhaled  .        ,  0.5794 

**  putrescent  lung-tissue  (mean  of  exp.  8,  9^  and  11)     .  0.38  IH 

"  iresh  **  (    **  "     12,  13,  and  14)  .  0,307C 

"  putrescent  thoracic  blood  (mean  of  exp.  1, 2, 3, 4,  and  5)  0,7625 

"  fresh  "  **      (meau  of  table)    .         .         ,  0,0841 

**  putrescent  liver-tissue  (exp,  6) 4.3138 

"  fresh  "  (mean  of  exp.  25,  26,  and  27)  ,  0.0190 

The  important  facts  seemingly  established  in  tlio  alcove  table  are; 
the  correepondenee  beiweeu  the  amount  of  alcohol  in  the  thoracic 
blood  as  obtained  by  calculation  and  by  experiment;  that  the  smallest 
quantity  of  alcohol  is  to  bo  oUtainod  from  frei^h  livcr-tissuo,  and  iho 
greatest  from  putrescent  liver-tissue,  in  which  the  glycogen  must  have 
undergone  ferniontiUion.  The  fresh  thoracic  blood  was  blood  which 
had  not  traversed  the  lungs ;  the  putrescent  thoracic  blood  of  course 
represented  the  sarao  blood  with  all  its  sugar  fermented. 

These  researches  of  Dr.  Ford  are  certainly  coiToborated  by  the  dls* 
CO  very,  first  made,  I  believe,  by  A*  Lichen  (Aunalen  d.  Chem.  Pharm.^ 
1870),  although  usually  attributed  to  Bupre  (The  Doctor,  Feb.  1,  1873)» 
that  a  substance  exactlj^  resembling  alcohol  exists  in  very  minute  quan- 
tity in  the  urine  even  of  teetotalers.*  M.  Becliamp  {Lancet y  1873),  ap- 
parently without  a  knowledge  of  the  work  of  the  other  chemists,  ob- 
tained, from  the  urine  of  pci*sons  who  had  not  taken  any  alcoholic 
bovei-age  for  a  long  time,  alcohol  in  suJlicient  quantity  to  bum  it  As 
Lieben  also  found  that  this  fubstaneo  exists  in  ihe  urine  of  dogs,  horses, 
and  lions,  and  as  A.  Rajewski  obtained  it  fr<jm  heal  I  by  rabbits  (Archiv 
fur  Fliysiolo/jiej  xi,  122,  1875),  its  existence  iJi  the  normal  organism  must 
be  considered  demonstrated,  fl 

Upon  the  nervous  system  alcohol  exerts  a  powerful  influence*     Its^ 
effects  upon  the  cerebrum  arc  too  well  known  to  require  elaboration ; 
but  it  may  bo  mentioned  that  L  Bogicl  (he.  cit.)  has  found  that  in  fix>: 
the  reflex  susceptibility  is  at  fii^st  somewhat,  and  after wai*ds  decidedly, 
diminished  by  largo  doses  of  alcohol,  and  thai  the  sensory  and  moto; 
nerves  are  similarly  affected. 

The  question  of  the  etfect  of  alcohol  upon  digestion  is  an  important 
one.  There  can  be  no  doubt  that  very  large  doses  hinder  digestion. 
According  to  the  expert ment.s  of  W.  Buchucr  (Dentsch.  Arch,  /.  /nm,, 
Med.y  xxix.  537),  ten  per  eent<  of  pure  alcohol  does  not  affect  artificial 
digestion,  while  beer^  even  diluted,  retards  it.     The  use  even  of  small 


*  It  ia  iwiert«d  that  tho  substancfl  **  U  not  aluoliol.  It  pawsoa  over  aiDong  th«  iaiir]ieit 
prodoote  of  dUti lint  ion,  yields  ivcetitj  acid  on  Keing  oxidised,  rcducpf  the  btohromnto  of  patft»> 
«i(im  when  dilute  flulf^hurio  acid  is  present,  and  iis  nqueous  solution  hta  a  kvror  de&iily  th«ii 
water.  It  fumiahea  iodoform,  aud  «<xistj  in  the  urine  m  a  rcry  timtkU  qitAiititj.*'  PoMOisiag 
ibc  pbjsic&l  and  (shctnical  character  a  of  alcohol,  to  ordinftr^  tniudi  it  la  aloohoL 
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doses  of  alcohol  seemed  to  deluy  digeation  in  a  few  experiments  made 
by  washing  ou*.  the  Btuinuch  a  iixed  time  after  a  meal  taken  sometimea 
with,  Bometimes  without,  alcohoiie  di'iak.  The  method  is,  iiawever,  too 
crude  to  allow  much  weight  to  the  exiierimcnts;  for  it  is  poBaible  that 
alcohol  may  lesisco  the  rapidity  with  which  the  food  leaves  the  stomach, 
and  ihcrefoixs  aid  in  the  thoroughness  of  gastric  digestioo.  Certainly 
cvcry-day  experience  teaches  us  that  in  small  amounts  wines  and  lic|Uori» 
enable  the  bon  vivant  to  digest  more  than  is  natui-al  or  proper. 

From  what  hue  been  said,  it  is  certainly  deduciblo  that  alcohol  in 
small  amount  is  an  arieruil  and  cerebral  stimulanty  increasing  functiouai 
activity  in  the  ner%'ous  and  circulatory  apparatus ;  that  it  is  a  foody 
in  the  sense  that  it  is  destroyed  in  the  system  and  yields  force  which  is 
utilized  by  the  organism  ;  and  that  it  is,  when  in  sutlicient  quantity,  a 
retarder  of  tissue-changes,  cheeking  the  excretion  of  nitrogen. 

If  alcohol  be  oxidized  in  the  body,  and  be  a  food,  as  it  seems  to 

me  is  clearly  proved,  it  must  of  course  generate  force,  measurably  by 

xbc  modern  standard  of  the  heat-unit.     A  little  calculation  will  show 

^he  importance,  or  rather  the  great  amount,  of  the  generated  force. 

-According  to   Dupre  {Fractttionery  1872,  vol.  ix.  p.  33),  one  gramme 

c»f  alcohol  oxidized  in  the  body  evolves  7184  uniis  of  heat,  while  the 

same  weight  of  iean  beef  gives  off  only  1482  units  of  heat.     It  has 

"been  estimated  that  9.3  ounces  of  lean  beef— equal  to  about  two  ounces 

of  alcohol — ^will  supply  the  necessary  foi*ce  to  maintain  the  circulation 

4uid  respiration  of  an  average-  man  for  one  day.     That  is,  fuur  ounces 

of  strong  spirit  will  suffice  for  this  purpose.     Since  to  the  ability  of 

furnishing  material  whose  consumption  shall  give  power  is  added  the 

xibility  to  restrict  waste  and  to  stimulate  the  functions  of  ciri-ulatiou 

and  of  the  nerv^ous  system,  it  is  evident  that  in  alcohol  we  have  a  most 

important  means  of  sustaining  the  system  during  the  strain  of  an  acute 

exhausting  disease. 

Therapeutics. — Our  knowledge  of  the  physiological  properties  of 
alcohol  shows  that  its  chief  therapeutic  value  in  acute  disease  is  as  a 
i*.timulant,  a  temporary  imparter  of  power  which  shall  enable  the  system 
to  stand  some  strain  of  like  duration, — to  bridge  over  some  period  of 
weakness. 

The  cases  to  which  it  is  especially  adapted  may  be  divided  into  three 
classes : 

Fir$t  Those  in  which  there  is  a  temporary  loss  of  heart-power,  as 
m  fainting  fi-om  exhaustion,  loss  of  blood,  or  other  cause.  In  these 
cases  the  alcoholic  stimulant  should,  if  possible,  be  given  hot.  and  not 
much  diluted  ;  with  it  should  also  be  exhibited  some  more  rapidly  acting 
difl^usible  stimulant,  such  as  ammonia. 

Se^oiid.  Those  acute  diseases  in  which  the  powers  of  the  system  are 
in  danger  of  being  used  up;  to  aid  in  the  digestion  of  food  and  In  the 
maintenance  of  power.  Alcohol,  as  has  already  been  stated,  is  to  a  cer- 
Uin  extent  a  food,  but  it  will  not  of  itself  sustain  life  for  a  long  lime, 
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and  should  in  adynamic  disease  always,  unless  for  special  reaaonSi  bo 
combined  with  milk,  or  occasionally  with  oijgs.  One  great  source  of 
its  value  in  these  diseases  is  tUe  i>ower  it  imparts  of  assimilating  food, 
and  in  milk-punch  arc  furnished  tho  stimulant  to  digestion  and  the  mmt 
perfect  food  known  for  digestion.  This  use  of  alcohol  is  apart  from  its 
office  in  the  lowest  stage  of  fever  as  a  heart-  and  nei've-stimulant. 
Employed  for  this  purpose  it  is  useful  in  nil  stages  of  the  adynnmtc 
fevers^  aueh  as  typhus  and  typhoid.  By  the  exhibition  of  three  or  four 
ounces  of  milk  eveiy  two  hours,  with  one  or  two  drachms  of  brandy  __ 
or  whisky,  from  the  beginning  of  the  attack,  in  many  cases  the  de^fl 
velopraent  of  tho  severe  adynamic  symptoms  may  be  prevented. 

In  the  advanced  stages  of  diseases,  when  the  typhoid  state  is  well 
developed,  alcohol  should  be  given  boldly, — to  quiet  by  stimulation  the 
nervous  and  circulatory  systems, — to  aiford  a  food  which  shall  in  a 
measure  replace  the  natuml  pabulum, — to  aid  in  the  digestion  of  milk 
and  other  simple  nourishment, — to  aid  in  lowering  temperature  by 
checking  the  tisauo-watste  of  fever:  in  a  woixi,  to  enable  the  system  to 
stand  the  drain  upon  it»  vital  powers,  and  at  the  same  time  to  check 
such  drain.  fl 

Properly  administered,  it  always  promotes,  not  arrests,  secretion  in  ™ 
those  cases.     The  guide  to  the  amount  given  should  be  the  etfects  pro- 
duced ;  BO  long  as  it  lowers  tcmpcnilure  and  pulse-rate,  moistens  tho  dry^ 
tongue  and  skin,  and  quiets  the  nervous  disturbance,  it  does  good ;  if, " 
however,  the  tongue  grows  drier,  the  pulse  puts  on  an  angry,  bound* 
ing  character,  and  tho  patient  becomes  I'cstless  and  uneasy^  stimulation 
is  being  pushed  to^J  far,  and  the  amount  exhibited  should  bo  lessened. 
Whenever  the  odor  of  liquor  appears  upon  the  breathy  the  patient  is 
almost  certainly  fakuty  too  7nuch. 

The  antipyi^itic  action  of  alcohol  has  Kuggosted  its  use  in  cases  of 
high  temperature  i  as,  however,  this  is  only  one  of  its  actions,  and  as  it 
is  not  decided  imloss  vqtv  large  doses  bo  given,  alcohol  cannot  bo  om-1 
ployed  as  a  general  febrifuge.  Ti'uc  arterial  excitement  and  stheniol 
inflammation  certainly  contra-indicate  its  use*  The  rule  may  be  laid 
down  as  follows :  high  tempemture  is  an  indication  for  the  use  of  alco- 
hol only  when  other  symptoms  also  demand  it;  in  itself  high  tempera* 
ture  is  never  a  contra-indieatioii  to  alcohol.  In  acute  sthenic  diseases^ 
after  the  progressive  stage  has  passed  and  the  results  of  the  disease^ 
simply  remain  to  be  overcome,  alcohol  and  milk  will  often  save  lifcfl 
Thus,  in  acute  pneumonia,  when  so  much  consolidation  has  occurred  as 
to  render  it  doubtful  whether  the  exuded  matter  can  be  removed,  or  in 
abscesSj  when  large  amounts  of  pus  have  formed,  the  demand  may  be 
very  great  for  alcohol  as  a  food  and  as  an  aider  of  digestion,  and 
sometimes  as  a  stimulant. 

Third.  Thoi^o  in  which  there  is  a   depressing  agent.     In   many 
forms  ot  poisoninfj,  alcohol  may  be  used  with  signal  advantage  simply  i 
as  an  arteriai  and  nervous  stimulant,  to  overcome  the  influence 
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tlepressing  agent.  ThuSj  in  snake-bite  the  unlimited  use  of  it  aflforcla, 
\nth  tb©  hypodermic  use  of  ammonia  (sec  Ammonia),  the  best  method 
of  treatment.  It  has  been  very  strongly  recomincmled  in  pi/ccrnia  by 
Dr,  Tbeodor  Clemens,  of  Frankfort  {Deutsche  Ktinii\  1874j  1875),  who 
states  that  ho  has  seen  eight  cases  of  a  severe  type  recover  under 
the  nd ministration  of  red  wine  in  as  large  amounts  as  the  patient 
would  drink.  In  poisonirKj  by  aconite^  veratrum  virtde,  or  otbcr  similar 
substance,  where  death  is  threatened  through  failure  of  the  heart- 
power,  alcohol  in  some  form  is  impenitively  needed.  In  all  these  cases 
of  acute  depression  threatening  a  fatal  issue,  it  should  be  administered 
freely,  not  much  diluted,  and,  if  conveniontj  hot.  From  one  to  four 
ounces  of  whisky  should  be  given,  repeated  every  ton  or  fifteen  min- 
utes, until  slight  intoxication,  convalescence,  or  deatli  has  resulted* 

What  haii  bt^cn  said  up  to  this  point  in  regard  to  the  therapeutic 
notion  of  alcohol  has  had  reference  to  acute  disease.  The  value  of  the 
drug  in  some  chronic  disciitises  cannot  be  doubted;  hut  in  prescribing  it 
the  physician  should  never  lose  sight  of  the  possible  danger  of  pro* 
ctueing  a  habit  far  worse  in  its  fruits  than  death  itself. 

In  chronic  neuralgia^  in  hypochondriasis,  in  melancholia^  tomporaiy 
relief  may  sometimes  bo  obtained  by  the  use  of  stimulants  ;  but  the 
-v-ery  relief  aiforded  doubles  the  temptation  to  the  frequent  use  uf  the 
alcohol,  and,  as  the  system  becomes  habituated  to  its  action  and  the 
dose  has  to  be  more  and  more  increased,  the  habit  of  frequent  stimu- 
lation grows  almost  of  necessity  into  drunkenness.  For  this  reason  I 
do  not  think  the  physician  is  ever  justified  in  prescribing  alcohol  for 
its  narcotic  stimulant  effect  in  these  cases.  The  chief  logitimato  uses 
of  alcohol  in  chronic  diseases  are  to  aid  in  digestion,  to  furnish  a  food 
which,  without  any  digestive  effort  upon  the  part  of  the  system,  shall 
be  absorbed  and  shall  take  the  place  of  more  ordinaiy  food,  and  to 
check  excessive  tissue-waste.  Of  course  these  indications  exist  only  in 
iich  diseases  as  are  either  dependent  upon  or  closely  associated  with 
i  condition  of  system  in  which  the  general  nutritian  is  depraved.  In 
purely  local  affections  the  use  of  alcohol  is  rarely  called  for  except  in 
the  last  moments  of  life,  when  it  may  always  be  employed  to  afford 
relief  and  to  pmtract  for  a  short  time  the  struggle.  In  chronic  dyspf^psia, 
alcohol  administered  with  the  food  often  aids  very  materially  in  the 
assimilation  of  the  latter ;  but  care  has  to  bo  exercised  in  prescribing 
it,  for  the  same  reasons  as  were  given  when  speaking  of  the  use  of 
stimulants  in  melancholia  a  moment  since.  In  many  cases  of  chronic 
neuralgia,  not  as  a  narcotic  stimulant,  but  as  a  food  and  a  stimulant 
to  nutrition,  alcohol  is  often  of  the  greatest  ser%'ice.  The  danger  of 
establishing  a  fatal  habit  in  this  disease  is^  however,  excessive.  In 
almost  all  cases  in  which  alcohol  is  called  for  in  neuralgia,  cod-liver  oil 
19  also  indicated,  and  it  is  generally  best  to  exhibit  the  two  remedies 
together,  so  as  to  obtain  the  easy  assimilation  of  the  oil  and  to  guard 
against  evil  moral  results. 
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In  phthisis  and  ita  congener  scrofulosis^  there  can  be  no  doubt  i 
the  great  rulue  of  alcohol  j  and  in  the  latter  stages  of  consumption  it 
judicious  use  as  an  antipjTetic  narcotic  Btimulant  to  lessen  the  suffer 
ings  of  the  patient  h  perfectfj  justifiable.  During  the  chronic  move 
monts  of  the  affection,  alcohol  taken  with  cod-liver  oil,  or  in  email 
amounts  with  the  food  at  meal-times,  conduces  not  so  much  to  tha^^ 
comfort  as  to  the  well-being  and  recovery  of  the  patient.  ^M 

The  question  as  to  the  propriety  of  the  daily  use  of  alcohol  by 
healthy  men  is  at  present  a  very  serious  one,  involving  so  many  moral 
and  politico-moral  issues  that  it  cannot  be  fully  discussed  here.  Suf- 
fice it  to  state,  as  obvious  inferences  from  our  pjresent  knowledge  of 
the  physiological  action  of  alcohol,  that  the  habitual  use  of  moderate 
amounts  of  alcohol  does  no  harm ;  that  to  a  certain  extent  it  is  capable 
of  replacing  ordinary  food,  so  that  if  the  latter  be  scanty,  or  even  if  it 
be  coarse  and  not  easily  digested,  alcohol,  in  some  form  or  other,  is  of 
great  advantage ;  that  in  all  cases  it  should  be  taken  well  diluted,  so  as 
not  to  irritate  the  stomach ;  and  that  wine  or  malt  liquors  are  certainly_^ 
preferable  to  spirits.  The  experience  of  Arctic  explorei^  has  clearlj^B 
shown  that  alcohol  has  no  hcat-produeing  power,  so  that  at  a  time  when 
it  was  believed  to  have  such  influence  by  physiologists  the  ^orthera 
navigators  had  learned  that  the  free  use  of  spirits,  far  from  enabling  i 
man  to  withstand  habitual  exposure  to  intense  cold,  very  materiallj 
lessened  his  power  of  resistance.  On  the  other  hand,  the  experiencfl 
of  almost  every  trout-fisherman  or  sportsman  has  satisfied  him  that 
sph'lts  do  have  power  to  prevent  ^'catching  cold"  under  sudden  and 
unaccustomed  exposure  to  wet  and  cold,  and  that  benumbed  extremitie 
will  become  warm  and  have  their  proper  feelings  return  under  thi 
influence  of  a  glass  of  whisky.  There  is,  however,  nothing  strange  of* 
contradictory  in  these  experiences,  and  they  are  both  in  strict  accord 
with  our  present  knowledge  of  the  physiological  action  of  the  drug. 
As  is  often  the  case,  the  facts  wore  practically  made  out,  however, 
before  science  could  solve  the  apparent  paradox.  It  has  been  abun- 
dantly shown  that  alcohol  has  no  heating  power;  but  the  chill  of  sud- 
den exposure,  the  suffering  benumbed  exti'emities,  the  bronchitis  that 
perbaps  follows,  all  mean  simply  this  :  that,  m  a  result  of  the  cold,  the 
blood  leaves  the  surfsice  and  the  extremities,  the  circulation  fails  in  the 
outposts,  and,  as  a  consequence,  suppressed  pei-spiration — i,e.^  suspended 
function  of  the  skin— and  internal  congestions  follow.  The  relief  af- 
forded by  the  spirits,  as  well  as  the  prevention  of  sickness,  is  due 
simply  to  the  power  of  the  remedy  in  maintaining  the  circulation  and 
keeping  the  external  surfaces  warmed  by  the  constantly-renewed  cui 
rents  of  fresh  blood  from  the  interior  of  the  body. 

Owing  to  its  stimulant  and  antiseptic  properties,  alcohol  constitute 
an  excellent  dressing  for  wounds,  whether  accidental  or  surgical  in  thai) 
origin.  It  would  seem  also  to  lessen  pain  by  a  local  an  ass  the  tic  effe< 
(Horvalle^  Gas.  des  Ilopitaux^  Sept,  1878).    Strong  surgical  testimonj 
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as  to  the  local  value  of  whisky  has  been  given  by  Bra.  Blair  (Glasgow 
Med,  Journ.y  Feb.  1870)  and  Sueaaerott  {Phila.  Med,  2Vme5,  voK  iv,  p. 
774).  Lint  soaked  and  kept  conBtaatly  wet  with  Bpirtts  id  to  bo  packed 
on  or  ill  the  wound. 

Administration.— Almost  enough  has  been  ali-eady  said  upon  thia 

point;  but  a  low  further  remarks  seem  appropriate.     When  etiraulants 

are  used  to  sustain  the  siaking  powers  in  poisoning  or  in  disease,  the 

amount  given  should  be  almost  solely  regulated  by  the  effects.    Thus, 

in  fiuake-bite  it  may  bo  necessary  to  give  a  pint  of  whisky  in  the  coui^sio 

ef  an  hour;  and  in  low  fevers  I  have  seen  the  greatest  bunetit  result, 

and  life  apparently  saved,  by  the  exhibition  of  a  quart  of  spirits  a  day. 

The  rule  is  always  to  be  governed  by  the  effects.     la  poisonings  one, 

two,  three,  or  four  ounces,  as  the  case  may  seem  to  need,  should  be 

exhibited  Qvery  ten  minutes  until  some  effect  is  produced  or  matters 

become  hopeless.     In  low  fevers  half  an  ounce  to  an  ounce  should  bo 

given  every  one,  two,  or  three  hours,  pro  re  nata^  the  practitioner 

'watching  the  re^^ults,  as  alroatiy  spoken  of. 

The  question  of  choice,  of  course,  comes  up  in  every  case  as  to 

^which  of  the  spirits  shall  be  used.     I  have  never  been  able  to  perceive 

any  difference  in  their  action  (gin,  of  course,  being  excepted),  save  only 

^hat   sometimes  one  agrees  better  with  the   stomach   than   another. 

This  has  seemed  to  me  to  depend  simply  upon  the  personal  likings  of 

"the  patient,  to  which  therefore  tlie  choice  may  well  bo  left.     In  sudden 

collapse,  some  of  the  wines  with  a  viivy  high  bouquet  are  believed  to  be 

more  stimulating,  on  account  of  the  ethers  which  they  contain;  but  I 

have  had  no  experience  with  them.    In  convalescence,  and  for  habitual 

use  in  health,  wines  are  pi^ferable  to  spirlts,^ — more  agreeable,  more 

tonic,  and  less  apt  to  lead  to  excessive  indulgence. 

When  a  mild  stimulant  is  wanted  in  the  beginning  of  fevei'S,  es- 
pecially if  milk  punch  seems  too  *4icavy,"  wine  whet/  may  be  sometimes 
used  with  advantage.  It  is  made  by  pouring  a  halfpint  of  sherry  or 
madeira  into  a  pint  of  boiling  milk,  stirring  thoroughly^  and,  after 
^ulation  has  occurred,  straining  off  the  whey,  which  may  or  may 
not  be  sweetened,  according  to  the  taste  of  the  patient.  Mulled  wine  is 
often  very  grateful  to  patients  m  a  changa.  It  is  made  by  beating  an 
egg  up  thoroughly  with  three  ffuidounces  of  sherry  and  adding  a  like 
quantity  of  water,  which  must  be  actually  boiling  when  poured  in. 
Cfuwipagne  is  ui^etiil  id  patients  with  delicate  stomachs,  especially  if 
nausea  or  vomiting  actually  exists,  and  also  may  be  employed  with 
advantage  in  sudden  fViilure  of  the  vital  powers,  especially  in  elderly 
persons.  It  must  always  be  vovy  "  dry," — lc,  as  free  as  possible  from 
sugar. 

Milk  punch  is  prepared  by  adding  from  a  dessertspoonful  to  a  fluid- 
ounce  of  brandy,  whisky,  or  rum,  according  to  the  degree  of  stimula- 
tion required  and  the  taste  of  the  patient,  to  three  fluidotmccs  of  milk, 
with  sugar  and  nutmeg  to  taste.     The  addition  of  a  tablespoonful  of 
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lime-water  ia  not  rccogiiizod  by  the  palate,  and  renders  the  beverage 
more  acceptablo  to  the  etoiiiach  when  the  latter  is*  weak. 

Egg-mg  m  stiil  more  noiritious  than  milk  punch,  but  ia  **heaTier,'* 
and  is  usually  rejected  by  the  atomach  if  given  too  freely.  It  is  made 
by  beating  wp  thoroughly  the  yelk  of  an  egf^  with  five  fluidounces  of 
milk  and  half  a  fluidounce  to  one  l!uidounce  of  spirits  (and  half  a 
fluidounce  of  lime-water  if  required),  and  adding  a  sufficiency  of  sugar, 
witb  finally  the  white  of  the  egg  previously  thoroughly  beaten  into  a 
froth. 

Toxicology.— The  acute  form  of  alcoholic  poisoning  in  its  minor 
degrees  is,  unfortunately,  an  hourly  occiiri*encc  nhnost  in  every  village, 
but  that  fatal  results  are  not  absolutely  ao  rare  aa  is  generally  believed 
is  shown  by  the  fact  mentioned  by  Taylor,  that  in  four  years  (1863-67) 
thirty-five  deatha  from  this  source  occurred  in  England  and  Wales. 
It  is  worthy  of  note  that  in  some  fatal  cases  convulsions  have  preceded 
death  {Fhila.  Med.  TimeSi  vi.  463).  The  absolute  diagnosis  of  acute  alco- 
holic poisoning  when  the  patient  is  simply  seen  m  the  advanced  stage 
of  deep  coma  cannot  be  made  out*  The  odor  of  liquor  ufK3n  the  breath 
or  about  the  person  is  simply  a  proof  that  the  subject  has  been  drink- 
ing^ not  that  the  symptoms  are  caused  by  alcohol.  The  manifestations 
are  merely  those  of  profound  compression  or  congestion  of  the  brain, 
of  apoplexy,  of  opium-poisoning ;  and  a  man  who  has  been  drinking 
only  moderately  may  have  been  struck  down  with  apoplexy  or  poisoned 
with  opium.  Dr.  Hughlinga  Jackson  has  recorded  a  ease  in  which  the 
alcohol  impregnated  not  only  the  breath  but  the  urine  also,  and  in 
which  the  patient  was  left  to  sleep  it  off;  but  at  the  post-mortem  a 
clot  was  found  covering  nearly  the  whole  of  one  hemisphere.  After 
death  in  acute  alcoholic  poisoning  the  stomach  is  found  very  much 
congested,  and  sometimes  ecchymosed.  The  treatment  consbts  in  the 
evacuation  of  the  stomach,  the  use  of  the  alternate  hot  and  cold  douche, 
and  the  usual  meehanical  methods  of  arousing  a  narcotized  patient. 

DIGITALIS.    U.S. 

The  leaves  of  the  Digitalis  pui-purea,  or  foxglove,  of  the  second 
year's  growth.  These  are  large  leaves,  of  a  dull  pale  green,  with 
whitish  down  underneath,  and  have  a  bitter  nauseous  taste  and  a 
faint  narcotic  odor.  Digitalis  yields  both  to  water  and  to  alcohol.  M, 
llomollo  obtained  from  digitalis  many  yeai*s  ago  a  peculiar  bitter  sub- 
stance, which  was  believed  to  be  the  active  prineiple,  and  was  officinal 
in  the  United  States  Pharmaeoposia  under  the  name  of  digitalin  (Digi- 
tailnuni)^  As  prepared  according  to  the  directions  of  the  United  States 
Pharmacopcjcia  of  1860,  it  is  a  whitish  or  yellowish  powder,  odorless, 
but  of  a  very  bitter  taste,  nearly  insoluble  in  ether  and  in  water,  loadily 
soluble  in  alcohol  and  in  acids.  Witb  hydrochloric  acid  it  makes  a  yellow 
solution,  which  soon  changes  to  green.  This  substance,  commonly  known 
as  IVench  digitaliUj  diflfers  from  the  German  digitalin  of  conunerce  in 
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iNiog  in  groat  part  or  eDlirely  soluble  in  water.  It  is  a  complex  body, 
UKJdoet  not  entirely  represent  the  medicat  properties  of  digitalia.  As 
ktfptlii  the  dni<^-stores,  digitaliii  varies  both  in  streDgth  and  in  medical 
properties,  uud  itt  the  1670  revision  of  the  United  States  Pharniacopneia 
itw«  very  properly  dropped.  In  1871,  M,  Nativelie  annouiifted  (B**/- 
Wi«  dt  tAf^ad.  Hoy,  de  Medecine,  1871,  vol.  xxxvi.)  to  the  Academy  of 
fnnm  tbAt  he  had  discovered  a  process  by  which  a  crystallized  sub- 
iUoce  could  be  prepared  from  digitalis,  and  received  the  gmnd  prize 
of  Orfila, 

Orfstallued  digitalin  (Journal  de  Chimie  Medicale,  1873)  occurs  "in 
rikortaQd  delicate  needle-shaped, cry st a J^,  and  poaseaaes  an  intense  and 
pmisteilt  bitter  taste.  It  is  but  @]ightiy  soluble  in  water,  soluble  in 
twthre  parts  of  cold  and  six  of  boiHng  alcohol  of  90^^  loss  soluble  in 
ahnlllte  alcohol^  and  nearly  insoluble  in  ether;  very  solulile  in  chloro- 
IbnOi  It  U  rapidly  dissolved  by  a  solution  of  chloral  hydrate,  the  solu- 
tkio  becoming  greenis^h  blue  in  color.  The  concentrated  mineral  acids 
dinolTd  it,  hydrochloric  acid  producing  an  emerald-green  color,  suU 
pliorio  acid  a  green  which  if  aubjected  to  the  action  of  bromine  fumes 
(-Unijiss  to  a  dark  rod,  nitric  acid  a  yellow,  nitro-muinatic  acid  a  yellow 
t'biuj^ag  to  ail  obscuro  green,  and  a  mixture  of  eqoul  parts  of  sul- 
lihurio  and  nitric  acids  a  rose-color  cb tinging  to  a  deep  violet.  When 
iicateti  on  platinum,  it  melts,  swells  up,  becomes  brown,  and  disappeai-s 
'''ithout  leaving  any  traces.  It  contains  no  nitrogen^  but  is  composed 
of  51.33  per  cent,  o^  carbon,  6.85  per  cent,  of  hydrogen,  and  41.82  per 
**«*iit.  of  oxygen." 

According  to  Ch.  Blaquart  (L' Union  PharmaceuHqnej  Nov.  1872), 
I  per  cent,  of  crystal lizable  digitalin  can  be  extracted  from  the  crude 
^t^i^,  which  pixibably  contains  twelve  per  cent,  of  it.  The  question 
*^h<jther  this  substance  is  the  pure  active  principle  of  digitalis  is,  of 
^^w©,  an  important  one.  The  French  commission  reported  as  the 
It  of  physiological  experiments  that  it  produces  in  man  and  ani- 
effect^  similar  to  those  of  the  amorphous  iligitalin,  but  that  it  is 
^ach  Btrougor  than  the  latter.  This  conclusion  has,  however,  met 
with  some  opposition.  M.  Gubler  (Bulletin  de  VAcad.  Roy.  de  Medecine^ 
ToL  xxxvii.  p.  401)  denies  that  this  crystallized  digit^ilin  is  stronger 
than  tho  amorphous  preparation,  and  M.  Yulpian  in  the  subsequent 
lion*  asserted  that  in  experimenting  he  had  found  them  of  equal 
ih,  and  Ch.  Blaquart  (toe.  cit.)  in  hia  experiments  arrived  at  a 
ibnilar  result;  yet  one-ninth  of  a  grain  of  it  is  said  to  have  been  given 
to  an  adult  without  causing  a  toxic  oJfect.*  Megemnd  and  Daremberg 
(£oii4lon  Medical  Record^  1873,  p.  278)  have  found  tho  crystalline  variety 
tJbe  ttronger.  Dr  Roucher  atlirms  {Gazette  Medicak,  1874)  that  tho 
eryitallked  digitalin  iu  readily  convertible  into  the  amorphous  or  gran* 
dir  Tariety  J  but  ho  also  asserts  {Les  MondeSf  July,  1872)  that  it  is  a 


*  fnt  t)i«  |iro<f!«»  of  m&nuf&oturo,  «««!  Doaton  Mtdieat  and  SurgUat  Joufnalj  p.  35,  1ST3. 
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complex  body*  This  assertion  is  confinned  by  eeveral  chemists, 
especially  by  O.  Schmiodeberif  (Archiv  fur  Experiment.  Patkologie  und 
FharmakoLf  Bd.  iii.  p*  19),  Avho  affirms  that  there  are  in  digitalin  four 
active  principles :  Digitoxin^  the  most  active  of  all,  which  constitutes 
the  greater  bulk  of  Kativelle's  crystallized  dig-italin;  Digitalein  ;  Dlgi- 
talin;  and  Digitonin,f  For  a  particular  account  of  these  substances  the 
reader  is  referred  to  the  paper  of  Sehmiedeberg.J  The  only  practical 
conclusion  at  present  possible  is,  that  it  m  best  to  use  only  officinal 
preparations^  such  as  the  tincture,  which  represent  the  crude  drug,§ 

Physiological  Action, — ^To  the  therapeutist  the  int-erest  io  the 
physiological  action  of  digitalis  centres  chiefly  upon  the  circulation. 
The  drug  does,  however,  exert  a  direct  influence  upon  the  apparatus 
of  voluntary  motion  which  is  worthy  of  notice.  In  toxic  doses  it 
lowers  reflex  activity,  and  induces  lassitude,  prostration,  muscular 
tremblings,  and  sometimes  convulsions.  That  the  muscles  themselves 
are  aticcted  has  been  proved  by  the  researches  of  Vulpian,  of  Dyb- 
kowstrj'  and  Pelikan,  and  of  Gourvat,  all  of  whom  have  found  that 
the  muscles  of  frogs  poisoned  with  digitalis  respond  more  feebly  than 
is  normal  to  galvanic  currents.  The  nervous  tissue  has,  however,  been 
found  by  Gourvat  to  be  more  susceptible  than  the  muscular,  the  nerves 
losing  their  functional  power  sooner  and  more  completely  than  the 
muscles. 

As  the  result  of  an  elaborate  experimental  study  (Eeickert's  Archiv 
fur  Anatomie^  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalis  fii^st 
lessens  reflex  activity  hj  directly — i.e.,  independently  of  its  action  on 
the  circulation — exciting  the  inhibitory  reflex  centres  of  Setschenow, 
and  after  a  time  by  directly  paralyzing  the  spinal  cord.  The  experi- 
ments upon  which  this  conclusion  was  based  are  divided  into  two 
series,  in  the  fii*9t  of  which  it  was  found  that  after  small  toxic  doses  of 
the  poison  great  diminution  in  the  reflex  activity  of  the  frog  was  ap- 
parent in  from  ten  to  twenty  minutes,  and  continued  until  the  death  of 
the  batraohian,  but  that  this  diminution  for  from  twenty-five  miDutea 


^  G«  Bouolifirdat  {BulL  Thirap,^  xe.  SI)  ealts  ftttenttoQ  to  the  fact  that  flrjsiiitUied  digi- 
taUn  does  not,  and  junorphnuf  dij^UaUn  iloc^,  polaHii&  light, 

t  Diffitalirenn  and  di^itojciretin  are  derirativca  reapectiTeljr  from  digitftUn  ft&d  dlgitoiln 
of  Sohmiodebcrf^.  A  itudj  of  their  phjiiotogloal  action  may  b«  found  la  Arch,/,  Sjcper,  Path, 
i».  Pkarvi.t  Bd.  W,  p.  191. 

X  CoD<tilt  alio  Sehmidt'§  JakrbUcier,  Bd.  olriii,  p.  2H4,  for  ahatraot  of  ihesU  bj  Nioalai 
0^rf«  of  Dor^»at, 

{  DigitODin  iJ  tiuBBert«d  to  form  the  bulk  of  the  »olublo  digitalin  of  commcroo,  aad  to  be 
the  same  as  ttvponinf  the  aetire  prinfsipio  of  aoap-bark.  An  B&ponin  has  been  appitreatlT 
demonBtrateci  to  he  the  phjaiological  antagonbt  of  digitalis,  it  u  evident  that  the  whole  mat- 
ter is  exceedingly  confused,  and  that  the  conclusion  in  the  text  Is  the  only  one  that  ean  at  pret- 
ent  he  reached.  P.  n.  Laffon^  a?  the  result  of  ejcpnrimenti  made  chiefly  on  dogs,  oomea  to  the 
coDoluaion  thni  the  cryitat!ixed  dij^i talin  of  Nntirelle,  tho  amorphous  digitalin  of  Homolle, 
and  the  German,  digiioxin  have  similar  loxle  properties.  He  deuiea  that  digitalin  \m  ever 
elimiaated  by  the  kidneyi,  baring  alway*  failed  to  find  it  in  tho  urine.  (Annalaw  d* ff^ffiintf 
xrt.  50«,) 
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to  aD  hour  was  immediately  suspended  by  section  of  the  cord  high  up, 
the  reflex  activity  rettirniog  at  once  to  its  normal  Btjito ;  that  after 
large  do^ea  the  reflex  movements  were  almost  ubolishecl  in  tive  minutos, 
and  continued  until  death,  but  at  any  time  during  the  fir»t  ton  or 
twenty  minutes  could  at  onco  be  rest-ored    by  section  of  the  upper 
cord;   and  that,  both  after  largo  and  after  small  toxic  doses,  a  time 
finally  came  when  division  of  the  cord  had  no  power  to  restore  the  lost 
reflex  functions.     These  experiments  ha%*e  been  confirmed  by  Dr.  Moi- 
buizen  {Arch.  /.  FhysioLy  vii.,  1873).     The  second  of  Dr.  WeiFs  Beries  of 
experiments  were  directed  to  discoverinijj  whether  the  action  upon  the 
iahibitory  reflex  centres  and  the  cord  was  a  direct  ooOj  or  was  simply 
the  result  of  the  altered  circulation.     In  this  part  of  tho  investigation, 
the  hearts  of  fVogs  were  cut  out,  or  their  motion  arrested  by  the  local 
application  of  a  concentrated  solntiun  of  nitrate  of  potassium,  or  ren- 
dered slower  by  a  dilute  solution  of  tho  same  salt,  and  the  eflects  of 
theae  various  procedures  upon  the  reflex  activity  were  studied.     It  was 
£bund  that  slowing  of  the  heart's  action  did  excite  tho  Setschonow^'s 
centre,  but  not  to  nearly  so  great  an  extent  as  did  digitalis,  and  that 
-minute  doses  of  digitalis  sometimes  stimulated  the  Setsehenow'a  gan- 
glion and  lowered  reflex  activity  before  the  heart  was  sensibly  aflected^ 
Hn  regard  to  the  spinal  conl  it  was  proved  that  when  the  heart  was 
j£:llled  by  tho  local  action  of  potash  the  reflex  functions  of  the  spinal 
ganglia  remained  intact  for  a  much  longer  period  than  when  digitalis 
^was  administered. 

Circulation, — The  action  of  digitalis  upon  the  heart  of  tho  frog  was, 
1  believe,  flret  investigated  by  M.  Vulpian  (Compfes-Eendus  de  la  Soc, 
de  BioL,  1855,  p.  70),  who  has  been  fuliowod  by  numerous  observers, 
among  whom  may  be  mentioned  W.  Dybkowsky  and  E.  Pclikan  (Zeit- 
schrift  fur  Wissemchaft.  Zoologie^  Bd.  xi.,  1862),  A.  B.  Meyer  (^Arbeiten 
dern  Physiologischen  Ifistiiut  zu  Ziirich^  quoted  by  Boehm),  Legros 
id  Legroux  (quoted  by  Gourvat),  Clando  Bernard  (quoted  by  Gourvat), 
Badolf  Boehm  (Pjlugers  Archiv  far  PL/siologfe,  Bd,  v*,  1872),  Ilomolle 
(Archives  Generale^  de  Medeeine,  July,  1861),  Gourvat  {Gazette  MMicalc 
de  PariSy  1871),  Fothcrgitl  (D/^/iVa/^  London,  1871),  Fag^o  and  Steven- 
eon  (^Tratis.  Roy,  Soc.j  London,  vol  xiv.),  J.  F,  Williams  (Arch.f  Exper. 
Path,  u.  Pharm.,  xiii.  1),  and  H.  F.  Gaskoll  (Journ.  of  Physiol^  iii.  48). 

Tho  statements  of  these  investigators  agree  in  all  essential  points. 
One  or  two  of  them  have  occasion  ally  noted  a  primary  brief  accelera- 
tion of  the  heart's  action ;  but  the  rarity  of  its  occurrence  shows  that 
it  has  been  probably  produced  by  some  extraneous  unnoted  influence. 

The  first  distinctive  action  of  tho  drug  is  a  marked  lessoning  of  the 
number  of  cardiac  beats  per  minuto,  due  to  a  prolongation  of  the  dias- 
tole, which  may  be  complete,  but  is  more  generally  divided  by  an  abor- 
tive attempt  at  ventricular  contraction.  The  systole  is  abnormally 
energetic,  so  that  the  ventricles  become  white  as  the  last  drop  of  blood 
18  squeezed  out  of  them.     As  the  action  of  tho  drug  becomes  more 
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intense,  Ihe  rhytlim  of  the  heart  is  very  much  affoctcd,  the  ventiicl 
and  auriele  no  longer  beating  in  accord.    At  tlie  same  time  the  diastoh 
generally  Ijceomes  imperfect,  one  portion  of  the  ventricle  maintaiiimff^" 
its  eystolie  spasm,  while  the  re^t  dilates.     Thus,  the  extreme  apex  may 
remain  hard  and  white  during  the  diastole,  and  even  hernial  pi-otru- 
eions  of  the  ventncle  may  occur.     Finally,  the   heart  is  arrested  in     n 
systole  J  and  as  the  muHcle  fto  hardens,  of  course  all  its  po%ver  of  re^H 
spondin^  to  electrical  or  other  excitants  is  lost. 

In  some  rare  instances,  instead  of  the  above  series  of  phenomena, 
the  diastolic  periods  throughout  are  prolonged  and  quiet,  and  aOefJ 
several  periods  of  relaxation,  lasting  for  ten  or  twenty  seconds^  fina 
diastolic  arrest  may  occur. 

As  both  Boehra  (op,  cit.^  p.  163)  and  Dybkowsky  and  Pelikan  (loc, 
c/f.)  have  found  that  the  slowing  of  the  heart's  beat,  the  increased 
energy  of  eontiTiction^  and  the  irregularily  and  final  systolic  arrest  are 
produced  by  digitalis  after  division  of  the  vagi  and  destruction  of  the 
spinal  cord,  and  as  both  Ackernmnn  (quoted  by  Boehra,  op,  at.,  p.  15S) 
and  Boehra  have  found  that  the  paralyzing  of  the  periphera]  ends  of  I 
the  vagi  Vjy  atropine  does  not  prevent  the  phenoraena  just  alluded  to,  St 
is  evident  that  the  drug  acts  directly  upon  the  heart-muscle  itselt^  \ 
conclusion  which  is  confirmed  by  Eulenburg  and  Ehrenhaus  (quote 
by  Br.  T,  Lauder  Brunton,   On  Bf^jitalis,  London,  1868,  p.  51),  whi 
found  that  digitalis^  when  locally  applied,  acts  at  once  upon  the  heart 
On  the  other  hand,  the  inhibitory  activity  of  the  peripheral  ends  ofl 
the  pneumogastrics  is  without  doubt  increased  by  the  drug.     There  id 
no  stage  in  which  stimulation  of  the  vagi  does  not  cause  diastolic 
arrest.    Indeed,  Dybkowsky  and  Pelikan  have  seen  galvanization  of 
nerves  produce  such  relaxation  in  the  auricles  after  the  ventricles  had  ' 
already  become  permanently  contracted.     Further,  Boehm  hiis  found 
that  a  stimulation  of  the  pneumogastrics  which  is  insufficient  to  maki 
itself  felt  before  poisoning  will,  after  the  exhibition  of  digit alis,  cans 
diastolic  arrest  lasting  for  many  minutes. 

It  appears,  therefore,  that  the  peripheral  cardiac  inhibitor}^  appara- 
tus shares  in  the  stimulant  action  of  digitiilis;  and  as  Boehm  has  found 
that  diastolic  arrest  never  takes  place  in  frogs  poisoned  with  the  dr 
after  section  of  the  vagi,  it  is  probable  that  this  rare  mode  of  death  mT 
really  due  to  super-excitation  of  tlie  inhibitory  cardiac  nerves. 

Hudolf  Boehm  (op.  c<t,  p.  170)  has  investigated  the  influence  of 
digitalis  upon  the  working  po%ver  of  the  heart  when  freed  from  all  con- 
nection with  the  central  nervous  system.  By  using  the  method  of 
Ludwig  and  Coats,  he  found  as  a  constant  result  that  the  amount  of 
work  done  was  increased  by  small  doses  of  digitalis ;  that  after  large 
doses  a  similar  inci-ease  was  followed  in  a  short  time  by  very  grea 
diminution  in  the  expenditure  of  power  by  the  heart,  a  diminution 
apparently  due  to  imperfect  diastole  and  consequent  non-admission  o£ 
serum  into  the  viscus.     By  direct  expcriraent  with  an  artificial  circuh 
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tion  Dr.  Williams  has  proved  that  tlic  eut-out  iVog'a  heart  actually  puts 
out  much  more  force  than  normal  under  the  influence  of  digitalis,     I)r. 
Willjarae  believes  that  the  increased  work  of  the  heart  is  largely  de- 
pendent upon  an  altered  tone  of  the  muscle,  producing  a  more  complete 
diastolic  entari^ement  of  the  ventricles.     That  the  systolic  arrest  of  the 
heart  by  digitalis  is  not  of  the  nature  of  a  paralysis  but  of  a  tspasm  is 
indicated  by  the  fact  that  there  are  various  paralyzing  drugs  which, 
applied  to  the  contracted  heart,  will  cause  it  to  recommence  its  beat 
(Schmiedeberg,  Beitr.  z,  Ar}af.  u,  Fhi/sio!,y  Fcstgabe,  A.  Ludwig).     The 
experiments  of  Francois  Frank  upon  the  isolated  a^Kix  of  the  heart 
appear  to  show  that  it  is  ui>on  the  muscle  rather  than  upon  the  intra* 
cardiac  ganglia  that  digitalis  acts  {Joi/rn.  de  Med.  de  Bordeaux^  xi,  67)  * 
The  clabomto  experiments  of  L.  Traube  (Gemmmelte  Beitrdge  znr 
JPatJtclogie  and  Physiologie^  Bd.  i.,  Berlin,  1871)  upon  warm-blooded 
«inimal6  showed  that  in  dogs  moderate  doses  of  digitalis  produce  in- 
creased ai'terial  pressure,  with  lowering  of  tlie  rate  of  the  cardiac  pul- 
iation.    When  toxic  doses  wore  used,  these  phenomena  wei-e  followed 
1>y  increase  of  the  pulse-frequency  and  fall  of  the  arterial  pressure, 
^^vhich,  however,  did  not  commence  at  the  same  time,  since  the  maxi* 
:MTHira  pressure  was  not  reached  until  the  pulse  had  risen   above  the 
^iiriginal,  normal  point. 

The  experiments  of  Boehm,  Brunton  {loc.  cit.),  Gourvat  (too,  cit.}, 
mnd  Kaufmann  un  soluble  digitalin  {Bev.  de  Med.y  iv.),  are  in  aeconl 
^rith  those  of  Traube:  so  that  it  may  be  considered  proved  that  in 
:anammab  moderate  doses  of  digitalis  produce  rise  of  arterial  pressure 
^with  diminished  pulse-rate. 

Professor  L.  Traube  has  found  that,  after  section  of  the  vagi,  digi- 
^aUs  is  in  warm-blooded  animals,  with  rare  exceptions,  incapable  of  i-c- 
^ucing  the  pulse-nito,  and,  contrariwise,  that  when  the  pulse- frequency 
lias  been  reduced  by  the  drug,  section  of  the  nei*ve8  causes  an  imme- 
diate and  very  marked  rise  in  the  rate  of  pulsation.  I  believe  Boehmf 
has  experimentally  confirmed  this,  ns  have  also  Kaufmann  and  Gour^^at, 
It  has  been  suggested  that  the  slowing  of  the  pulse  is  duo  simply 
to  the  increased  artexnal  pressure,  but  Kaufmann  (loc,  cit.,  p.  389)  has 
noticed  the  slowing  of  the  pulse  without  rise  of  the  arterial  pressure, 
and  it  appears  to  me  demonstrated  that  digitalis  stimulates  the  cardiac 
inhibitoiy  nervous  apparatus.  The  experiments  of  Kaufmann  seem  to 
show  that  in  mammals  there  is  not  at  any  time  under  the  influence 
of  digitalis  an  increased  susccpiibility  of  the  peripheral  vagi ;  and  it  Is 
probable  that  it  is  the  intra-cardiac  inhibitoiy  centres  rather  than  the 
lihres  of  the  vagi  which  are  acted  upon.     The  occasional  reduction  of 


*  In  apparent  opposlttoa  tn  aU  ihia  older  evidonca  are  the  refenrchei  of  Masara.  Donald* 
I0&  and  S  lev  ens  {Journ^  of  PhyMtoifftjy,  iir.).  For  an  eltibornie  di«ciis»ioii  of  ibia  paporp  nnd 
r>r  the  refteonB  whv  I  do  not  tbink  it  should  change  our  viovrs,  aee  editorial  in  Thtrttp,  Gat,, 
Febfoftry,  1885, 

f  His  Iftn^ttAge  ij  tucb  m>  to  leare  the  pmnt  somcwhiit  doubtfuL     Op,  cft.f  pp.  188,  ISO. 
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the  heart-beat  in  warm-blooded  animals  by  digitalis  after  section  of  the 
vagi  (Ti-aube,  Katifmann)  shows,  however,  either  that  the  inhibitory 
nervea  in  some  animals  find  another  patb  than  the  paeumogastrics,  or 
else  that  there  is  an  additional — sometinief^  inoperative,  sometiniee  effi- 
cient— cau«e  of  the  reduction  of  the  pube-rate.  As  it  has  been  shown 
that  digitalis  ia  capable  of  slowing  the  beat  of  the  ii^olatod  heart  of  iho 
frog,  it  probably  exerts  a  similar  influence  at  times,  in  mammaLi,  upon 
the  cardiac  muscle  or  its  inhibitory  ganglia, 

Although  digitalis  does  increase  th^  muscular  energy  of  the  heart, 
it  soems  scarcely  possible  that  the  eDorraous  rise  of  pressure  produced 
by  it  can  be  owing  to  this  alone.  This  rt  priori  reasoning  has  received 
experimental  conflrmation  from  Malan,*  Fothergili  {loc.  at.),  Gourvat 
(loc.  cit.)y  Ackermann  (Ueber  die  Wirkuufjen  der  Di^italiSi  in  Volkmann's 
Scimmiu/ifj  Klintscher  Votirage,  No.  48,  Leipsic,  1872),  and  Boldt  (In- 
augural Dissertation,  Schmidt- $  Jahrb'ticher,  March,  1872),  The  first 
three  of  these  invostigatoi's  have  found  that  the  arterioles  of  the  frog*8 
web  as  seen  under  the  microscope  undergo  very  decided  contraction 
after  the  systemic  nse  of  digitalis  j  and  Ackermann  states  that  if  the 
abdomen  of  a  rabbit  be  opened  so  as  to  expose  the  arteries  of  the 
mesentery,  a  very  marked  contraction,  even  to  the  partial  obliteration 
of  the  lumen  of  the  vessels,  can  bo  readily  seen  to  follow  the  exhibition 
of  digitalis. 

Boldt  experimented  upon  curarized  frogs  after  the  manner  of  Cohn- 
heim,  and  found  that  the  first  effect  of  the  digitalis  was  marked  con- 
traction of  the  arfcrioles* 

It  is  stated  by  Kaufmaon  that  in  the  latter  stages  of  digitalis-poison- 
ing the  peripheral  vagi  are  paralyzed  so  that  galvanic  stimulation  of 
their  trunks  is  power  lea  a  to  aUeet  the  heart.  This  appeal's  to  bo  in 
opposition  to  all  previous  observationSj  and  therefore  omst  be  confirmed 
befoi*e  acceptance. 

According  to  Boehm,  Traube  found  tliat,  if  the  spine  bo  divided, 
digitalis  is  powerless  to  increase  the  arteritil  pressurOi  although  lessen- 
ing,  as  usual,  the  pulse-rate.  The  same  authority  also  states  that  Be- 
zold  has  seen  an  excessive  fall  of  the  arterial  pi-esstire  ensue  immediately 
upon  the  division  of  the  spinal  cord  in  an  animal  under  the  influence 
of  digitalis.  Further,  in  his  own  experiments  Boehm  has  attained 
similar  results,  or,  in  other  words,  has  found  that  atler  separation  of 
the  small  vessels  fi-om  the  raso-motor  nerve-centre,  digitalis  does  not 
increase  arterial  pressure^ 

These  experiments  would  seem  to  prove  that  digitalis  acts  upon  the 
vessels  by  stimulating  the  vaso-motor  centres  in  the  base  of  the  brain  j 
but  they  have  been  contradicted  by  Ackermann  (op.  cit.,  p,  397)i  who 
states  that  he  has  man^^  times  etit  the  spinal  cord  and  without  excep- 
tion found  a  very  marked  rise  of  arterial  pressure  follow  the  injection 


*  Quoted  b;  Filth ergUl  {up,  tiL)* 
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of  digitalis.     Unfortunntely,  none  of  these  e3cperiraenta  have,  that  I 
am  aware  of,  been  published  in  detail,  and  it  is  therefore  impossibb 
to  analyze  or  to  reconcile  them ;  but  Gorz  (^Schmidts  Jahrbilcher^  Bd. 
clviii.)  expresses  the  opinion  that  Aekennann  did  not  fully  divide  tho 
cord  in  his  exj^eriments.     Gorz  himself  found  that  a  rise  is  produced 
by  digitalin  after  division  of  the  cord,  but  of  so  small  an  amount  as  to 
be  readily  accounted  for  by  tho  increased  power  of  tho  heart,*     It  i8 
exceedingly  probable  that  Gorz's  explanation  is  correct;  moi'eover,  it 
is  possible  that  the  cord  in  these  cases  was  not  entirely  cut,     I  have 
found  by  actual  experiment  tliat  a  spinal  cord  may  bo  so  divided  that 
the  animal  has  neither  sensation  nor  power  of  voluntary  motion  below 
the  point  of  section,  although  sufllicient  nerve-libros  retain  their  integ- 
rity to  transmit  va^o-motor  impulses,  so  that  galvanization  of  a  sensi- 
tive nerve  below  the  point  of  section  produces  immediate  rise  of  the 
^arterial  pressure  without  eliciting  any  pain-cries  from  the  animal.     Dr. 
J.  F,  "Williams  (ArcLf,  Exper,  FatL  u,  Fhurm,,  xiii,  1)  has  also  found, 
aifter  reduction  of  blood-pressure  to  zero  by  chloral,  that  digitalis  will 
cause  rise  of  pressure.    This  does  not,  however,  throw  much  light  upon 
^he  vaso-motor  action  of  the  drug,  because  by  enormous  doses  of  chloral 
-the  heart  ia  almost  as  mm^h  aifectcd  as  is  the  vaso-motor  system.    Di*s. 
Brunton  and  Meyer  (Joum,  Anal.,  p.  138)  injected  digitalin  into  the  ear 
of  a  rabbit  whose  cervical  sympathetic  and  pneumogastrics  had  been 
destroyed,  but  were  unable  to  obtain  any  satisfactory  result ;  there  was 
certainly  no  constant  perceptible  contraetioo,  although  sometimes  the 
vessels  were  seen  to  empty  themselves  more  rapidly  than  before  the 
injection.     By  consentaneous,  independent  researches,  Brs.  Ringer  and 
Sainsbury  (Medico- Chir.   Trans. ^   Ixvii/)   and   Messrs.  Donaldson   and 
Stevens  {Journ,  Fhysioi.^  iv.),  using  the  method  of  Gaskell  more  ur  leas 
modified,  have  apparently  proved  that  digitalis  acta  upon  the  walls  of 
the  arterioles.     They  destroyed  the  nen'e-ccntres  of  a  terrapin,  excised 
the  heart,  and  connected  bottles  in  such  a  wa}^  with  tho  blood-vessels 
that  liquids  would  run  through  the  arteries  and  come  out  through  tho 
veins.     Under  such  circumstances  they  noted  a  marked  reduction  of 
the  rate  of  flow  when  soluble  digitalin  was  placed  in  the  artificial 
sei'um. 

Professor  R*  A.  Kobertf  {Therap-  Gaz.,  vol,  iii.,  1887),  in  a  series  of 
experimentfl  similar  in  principle  t<*  those  of  Ringer  and  Sainsbury,  but 
made  upon  the  excised  kidney,  found  that  digitalis  retards  greatly  the 
flow  of  liquid  through  the  organ,  and  therefore  acts  directly  upon  the 
coats  of  the  smaller  vessels.  I  think  that  it  must  be  acknowledged 
that  digitalis  has  a  direct  action  upon  the  walls  of  the  arterioles^  but  it 


*  A  tSroil&r  rise  hoj  becii  observed  by  Kaufmaniii  irho  does  not,  howoverj  giro  tho  extetkt 
of  it  {foe,  ci7.p  p.  40^}. 

^  ProfeMOf  Kubert  tested  tiro  ^peeimens  of  dtyitoxin  »nd  diffitahtn  wbiob  bad  been  lup- 
plied  bj  Professor  Bohmiedcberg,  their  diicoverer,  and  found  that  instead  of  contmctlng  the 
trtsasela  of  the  kidocj  they  actiirety  dilated  tbom  aad  incre&sed  the  Qow  of  liquid, 

23 


351 


GENERAL  REMEDIES, 


16  highly  probable  that  it  a^  acts  vpon  the  vaso-motor  centre  in  the 

mtduUn, 

It  has  been  shown  that  the  di erotism  in  the  frogs  pulse  is  due 
to  an  attempted  diastole  before  the  systolic  impulse  has  yielded ;  and 
Kaufroann  has  determined  that  in  the  mammal  a  similar  partial  rclai- 
ation,  arrested  by  a  renewed  very  brief  systolei  occurs  and  gives  origin 
to  a  double  pulse.  Kaufraann  has  also  noticed  that  a  tendcDcy  to  car- 
diac  tetanus  is  manifested  in  the  horse^  as  in  the  frog,  under  the  influ- 
ence  of  digitalis,  but  that  in  the  former  animal  a  permanent,  comploto 
cardiac  spasm  never  occurs.  He  has  further  experimentally  determined 
that  the  diastolic  as  well  as  the  systolic  intra- ventricular  pressure  \% 
increased,  but  that  the  diastolic  intra-auricular  pressure  is  slightly 
diminished.  If  it  should  be  hereafter  proved  that  these  are  constant 
phenomena^  it  would  appear  that  the  drug  acta  upon  the  ventrieles 
rather  than  upon  the  auncles. 

The  follawing  proi>^>tjition  expresses  oar  present  knowledge,  and 
probably  is  very  close  to  the  truth : 

Digitalis  in  moderate  doses  stimulates  the  muscular-motor  portion  of  the 
heart  (probably  its  contained  ganglia),  increases  the  activity  of  the  inhibi- 
tory apparatus^  and  causes  contraction  of  the  arterioles^  probably  by  an 
action  on  the  vaso-motor  centres  in  the  cord,  and  also  upon  the  walls 
of  the  arterioles.  As  a  consequence  of  the  first  action,  the  cardiac 
beats  become  much  stronger;  as  the  result  of  the  last,  there  is  narrow- 
ing of  the  blood-paths,  and  to  the  passage  of  the  vital  fluid  an  increased 
resistance,  which,  acting  on  the  already  excited  inhibitory  system,  aids 
iu  the  slowing  of  the  pulse. 

According  to  my  own  experience,  decided  therapeutic  doses  of  digi- 
talis, in  man  as  in  other  mammals,  produce  great  reduction  and  some- 
times dicrotism  of  the  pulse,  and  increase  the  size  and  force  of  the 
wave;  at  the  same  time  the  arterial  tension  is  augmented.  Poisonous 
doses  induce,  after  a  time,  increase  of  the  pulse^rate,  with  smallne#s 
and  weakness  of  the  w^ave  and  lowered  arterial  pressure. 

8phvgmographic  studios  of  the  effect  of  fligitalis  upon  persons  suf- 
fering from  various  acute  and  chronic  diseases  have  been  made  by  M. 
Legroux,  M.  Bordier  {BulL  Therap.,  1868,  p.  110),  Constantino  Paul 
(Bull.  Tfiirap.,  1868,  p.  19.3),  and  Paul  Lorrain  {Journal  de  VAnat,  et  de 
la  FhysioLy  1870).  The  pi-oblems  offered  by  these  gentlemen  are  so 
complex  as  to  render  a  detailed  study  almost  impossible;  but,  as  a 
whole,  their  tracings  seem  to  conflrm  my  personal  experience.  Paul 
Lorrain  cnlls  attention  to  the  fact  that  when  the  dnig  has  reduced  the 
pulse-rate  very  greatly  a  second  abortive  systole  can,  on  auscultation, 
sometimes  be  hoard  occurring  during  the  long  diastole,  and  some  of  his 
sphygmographic  tracings  are  markedly  dicrotic.  It  is  evident  that  in 
man  the  second  systolic  movement  oeeurs  precisely  as  in  animals;  and 
it  seems  very  certain  that  the  proposition  framed  for  the  lower  mam- 
mals applies  also  to  man. 
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When  the  pulse  has  been  reduced  by  digitalis  to  fort^'  or  ^^y  a 
minute  J  the  change  from  the  recumbent  to  the  erect  position  will  not 
infrequently  suffice  to  alter  at  once  its  character,  so  that  it  will  become 
feeble,  small,  and  one  hundred  and  fifty  per  minute.  The  explanation 
of  this  seems  to  be  that  the  heart  of  such  a  patient  is  just  in  the  posi- 
tion in  which  the  diastolie  impulne  is  being  overcome  by  the  cxces8i%^e 
eystoUc  stimulation  of  the  drug.  While  the  patient  is  recumbent,  tbo 
lino  is  not  passed  over,  but  the  additional  stimulation  of  the  erect  posi- 
tion carries  the  he^rt  beyond  the  limit  of  regular  diastole,  and  the  over- 
eiTects  of  the  drug  are  at  once  manifested. 

The  influence  of  digitalis  upon  the  urinary  secretion  in  health  has 
been  studied  by  numerous  observers,  with  such  diverse  results  as  to 
prove  that  the  action  of  the  drug  on  the  kidneys  is  so  inconsistent  and 
varying  as  to  render  it  pi'obable  that  it  is  in  great  measure  indirect 
rather  than  direct.  Thus,  Jorg,  Hammond  {Proc,  Biol.  Dept,  Acad.  Nat. 
Sciences^  Phila.,  I)ec.  185S),  and  Brunton  (loc.  cit.)  have  found  the  secre- 
tion more  or  less  decidedly  increaficd^  and  Homolle  {Archives  Gcnerale^y 
July,  ISei),  Winogradoff  (Virehows  Archw,  Bd.  xxii.,  1861),  Stadion, 
and,  according  to  Brunton,  also  Krahmer,  KInyskens.  Vassal,  and  Sliohl^ 
have  found  it  cither  uninflueneod  or  dimi pitched,  Kuufmann  baa  found 
it  uniformly  diminished  in  the  dog  {tot\  ciY.,  p,  411), 

The  urea  in  the  apparently  very  careful  experiments  of  Winogra- 
doff  (he.  cit),  of  Stadion  (Prager  Viertdjahrs.  f.  Prakt.  Reilk.,  1S63,  Bd. 
Ixxii.),  and  of  Hammond  (Joe.  ett.},  was  diminished,  while  in  the  almost 
equally  elaborate  experiment-s  of  Brunton  (he.  eit.)  it  was  inci'eased. 
All  four  observers  noted  lessening  of  the  chlorides.  Megorand,  using 
the  crystallized  digitalin  of  !N^ativelle,  found  his  urine  increased  twenty- 
five  per  cent,  but  his  ui-ea  diminished  twenty  per  cent.  Auguste  Meus- 
nier  has  sought  without  success  for  sugar  in  the  urine  both  of  patients 
taking  large  doses  of  digitalis  and  of  rabbits  poisoned  with  tbe  drug 
(Paris  Thesis,  1S6S).  Kaufmann  (loc.  eit.^  p.  413)  states  that  digitalis 
leaves,  or  pi*cparations  which  produce  local  in-itation,  cause  in  tbo  dog 
an  increase  in  the  elimination  of  urea,  but  that  when  digitaliu  is  given 
in  solution,  sa  as  to  avoid  all  local  irritatioHj  the  excretion  of  urea  is 
diminished. 

It  is  very  certain  that  toxte  doses  of  digitalis  lower  the  temperature 
a  number  of  degrees  in  healthy  men  and  animals.  It  would  seem, 
however,  that  the  fall  of  temperature  is  geiicrally,  if  not  always,  pre- 
ceded by  a  rise,  as  has  been  noted  by  Bouley  and  Reynal,  by  Dumeril^ 
Demarquay,  and  Lecointe  (quoted  by  Brunton),  by  Hirtjs,  by  Legros 
(Tfie^^j  1867,  quoted  by  Gourvat),  and  by  Gourvat  {Gaz.  Med,  de  Pari% 
1871,  p.  572).  Kaufmann  believes  that  such  rise  is  due  to  the  local 
irritation  produced  by  the  drug,  and  asserts  that  if  no  irritation  bo 
produced  there  is  always  in  the  animal  a  fall  of  rectal  temperature 
(0.4-0,5°  C)  after  even  a  feeble  dose  of  digitalin, 

The  etfeet  of  therapeutic  doses  in  the  normal  condition  has  not  been 
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ckmdf  staiied.  ihmt  I  mm  mwve  ot  Bot  m  m  onaber  of  rmom.  chiefly 
of  poeoiMiiift,  Z.  £.  Cobknu  {Sknahoarg  Tfc€fii»  186^  foiuid  that 
mbcai  twehre  boon  mller  the  &Q  af  tfae  polw  them  wu  ako  a  fmll  of 
tempesmtMm,  Tlie  tandenrf  of  oar  prwepit  knowledge  is  to  cocmeci 
the  ehmngu  in  tempomlnrt  imdmced  hj  digitalis  with  the  chaagee  of 
the  dretUatkNi;  and  h  eeeaia  Terj  ponihle  thai  thenpeotac  doeee  in 
haalth  aiajr  he  ionad  to  iaereiae  hcdBj  heat,  althoiigh  in  ftver  they 
may  dnainlah  il. 

TBSEAJvirnoiL— The  chief  diaieal  aae  of  dlgitallB  is  in  diseases  of 
the  heart ;  and  from  what  haa  heeo  ami  of  Ha  phyaiologiGal  aetion  it 
logically  Ibllows  that  it  shocild  be  uselbl  in  lorn  of  caidiae  power. 

When  the  muscle  of  the  heart  is  Ibr  any  raasoo  nneqaal  to  the  ta^k 
set  it,  tbe  systoles  become  rapid  and  imperfect|  and  by  this  trr^gnUr 
action  the  Tentricles,  neither  completely  filling  nor  completely  emptWng 
themselves,  increase  the  embarrassment.  Under  these  circumstAnee^, 
digitalis,  by  lengthening  the  diastolic  passes  and  Increasing  the  force 
of  tbe  s3rstol]C  contractions,  canses  the  Teatrieles  to  fill  themaelTce  com- 
pletely  in  the  one  and  to  empty  themselTes  completely  in  the  other 
act.  By  snbduing  irregular  action  through  the  inhibitory  nerves,  and 
by  energizing  the  moscular  power  of  the  heart-walls,  the  remedy  is  of 
inealcniable  service,  and,  increasing  arterial  tension  all  over  the  body, 
caosos  the  disappearance  or  lessening  of  symptoms  doe  to  low  preesuiv 
in  the  arteries. 

It  la  a  logical  necessity,  if  onr  reasoning  as  to  the  physiological 

action  of  digitalis  has  led  to  a  correct  rmtdt,  that  the  drug  should  be 

of  the  greatest  service  when  the  lesion  is  simply  lo^  of  cardiac  power - 

and  clinical  cxpericnoe  tallies  with  this  a  priori  argoment.     In  simple 

^dilatation^  or  in  »impfe  failure  of  the  cardiac  muscle  without  valvular 

^lesion,  the  results  of  the  use  of  digitalis  are  most  Ihvorable. 

On  the  other  hand,  in  simple  htfpertrophy  digitalis  does  harm,  and 
should  never  be  used.  It  must  be  borne  in  mind  that  althou£[h  this 
agrees  with  what  the  expenmentalist  has  proved  to  be  the  aetion  of 
digitalis,  3'et  it  was  discovered  independently  as  a  clinical  fact  by  prac- 
titioners. Thus,  Niemeyer,  who  ridiculed  experimental  therapeutics 
because  he  would  not  take  the  trouble  to  study  them  deeply  and  prac- 
tically and  was  therefore  incapable  of  understanding  them,— Niemeyer 
says,  **  Digitalis  in  pure  uncomplicated  hypertrophy  is  unsattable." 

Yalvnlar  lesion  of  the  heart,  as  is  well  known,  gives  rise  under  nn- 
Ikvorable  circumstances  to  dilatation,  but  in  favorable  cases  to  hyper- 
trophy, or  rather  in  the  great  majority  of  cases  to  hypertrophy  with 
dilatation.  Following  out  the  principles  already  inctdcated,  it  might 
seem  at  first  that  the  use  of  digitalis  in  hypertrophied  hearts  with 
valvular  lesion  ought  to  be  reprobated.  But  it  is  known  clinically  that 
digitalis  often  does  good  in  valvular  lesion  with  enlargement  of  the  heart. 
The  results  of  logical  deductions  from  our  physiological  conolusions  as 
premises  are,  however,  not  really  at  variance  with  this.     It  must  be 
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boriic  in  mind  that  stmctuml  bjpertropby  and  fynctional  hypertropby 
aj*o  dlffcreiit  things:  by  this  is  meant  that  ul though  a  beai^t  be  erdargod 
and  absolutely  stronger  than  normal,  yot  it  may  be,  rclatiTely  to  the 
work  required  of  it,  weak.  Thus,  if  1  represents  the  normal  work  of 
the  heart  and  1  its  normal  power,  if  the  former  be  increased  to  4  and 
the  latter  to  3  the  heart  is  realJy  in  the  position  of  a  weak  organ, 
although  possessed  of  three  times  its  original  strength.  Hence  it  is 
that  digitally  is  oflen  usefid  in  valvular  disease  with  hypertrophy.  In 
the  vast  majority  of  cases  the  heart  with  diseased  valves  is  in  the  posi- 
tion just  spoken  of;  but  sometimes  the  work  advances  oidy  to  2  and 
the  strength  to  3 ;  then  the  hypertrophy  becomes  excessive,  and  digi- 
talis will  increase  the  diftieulty.  In  ahnoHt  all  eases  the  increased  power 
of  hyperti-ophy,  unless  the  muyele  be  degenerated,  rendora  eftectual 
smaller  doses  than  can  be  ttsed  in  dilatation,  and  also  increases  the 
danger  of  the  over-action  of  large  doses. 

In  mitral  insufficiency  and  in  mitral  stenosis  digitalis  is  often  of  great 
porvice.  It  is  evident  that  in  both  instances  the  valvidar  lesion  leads 
as  its  first  result  to  pulmonic  hyperajmia.  Mow  does  the  digitalis  lessen 
this?  In  the  case  of  stenosis,  the  diastole  being  lengthened  by  the 
remedy,  the  auricle  is  afforded  more  time  to  empty  itself  into  the  ven- 
tricle through  the  narrowed  oriticc,  and  at  the  same  time  is  strengthened 
in  \tB  contnicting  powers  evidently,  then,  the  left  ventricle  when  its 
eystola  occurs  will  have  much  more  to  contract  on  than  before  the 
digitalis  was  administered,  and  the  amount  of  blood  in  the  systemic 
circulation  will  be  increased, — i.e.,  the  amount  in  the  pulmonic  circula- 
tion will  be  diminished;  further,  the  right  ventricle  will  have  great^ar 
power  afforded  it  to  force  the  blood  through  the  lungs, — i.e.,  to  resist 
the  recoil  fi-om  the  left  auricle  to  which  the  impeded  valve  gives 
origin* 

In  mitral  insufficienctf  the  mechanism  is  different,  but  the  result  la 
the  same*  The  increased  power  of  the  systole  will  throw  proportion- 
ately more  blood  through  the  aortic  orifice  than  through  the  partially 
open  valve.  The  opening  at  the  insufHcient  mitral  valve  is  much 
smaller  and  more  obstructed  than  the  aortic  orifice.  As  the  force  or 
rapidity  of  the  curi'ent  increases  under  the  action  of  digitalis,  the 
friction  becomes  greater  at  both  orifices,  but  the  ratio  of  increase  is 
evidently  far  higher  in  the  small  choked  mitral  leak  than  in  the  wide 
aortic  opening.  Hence  the  large  orifice  constantly  gains  upon  the 
smaller  as  the  cardiac  force  is  increased,  and,  more  blood  passing  into 
the  systemic  circulation,  the  ptilmonie  vessels  are  relieved.  Again,  the 
right  ventricle  shares  the  stimnlnnt  action  of  the  drug,  and  acts  more 
strongly  upon  the  pulmonic  circulation,  resisting  the  direct  backward 
flow  from  the  auricle.  There  are  cases  of  mitral  cardiac  disease  in 
which  digitiilis  seems  to  be  indicated,  hut  when  given  acts  unhappily. 
In  some  of  these  cases  the  augmented  distress  is  probably  caused  by  a 
atratn  upon  the  auricles.    If  the  ventricle  be  already  too  strong  for  the 
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auricle,  and  if  by  virtue  of  a  very  patulous  mitral  valve  the  backing 
of  the  blood  upon  the  auricle  is  very  easy,  it  is  readily  undoi'stood  how 
increasing  the  power  of  the  ventricle  may  augment  the  auricular  strain. 
Especially  is  thia  eoDsidemtion  important  in  the  light  of  Kaufmann't 
researches,  which  seem  to  sliow  that  the  ventricle  is  more  affected  by 
digitalis  than  is  the  auricle,  and  hence  that  a  stimulated  ventricle  may 
have  to  be  met  by  a  non-atimnlalod  auricle. 

In  aortic  constriction  digitalis  is  useful  when  the  heart-power  begins 
to  fail.  In  these  cases  componsatoiy  hypertrophy*  with  slowness  of 
action,  is  very  apt  to  occur,  or  even  to  become  excessive :  much  more 
IVequently  docs  this  happen  thuM  in  mitral  disease.  Again,  in  aortic 
ifisufficiency  the  prolonged  diastole  of  digitalis  action  favors  the  return 
of  blood  to  the  heart,  and  is  not  advantageous.  It  is  evident  that 
digitalis  in  not  so  generally  useful  in  aortic  as  in  miti-al  disease:  never- 
theless, when  the  heart -muscle  fails,  and  the  hyperti*ophy  is  not  com- 
pensatory, the  drug  is  useful  in  lioth  aortic  stenosis  and  inftutHcrency.* 

From  the  cons  id  enit  ions  which  have  been  brought  forward,  it  ii 
very  evident  that  a  knowledge  of  the  relation  of  the  heart-musclo  to 
the  work  I'equired  of  it  in  any  individual  case  is  much  more  DeceeeaxTT 
to  the  therapeutist  than  to  know  what  valve  is  diseaBed. 

In  "  irritable  heart''  of  soldiers,  a  disease  or  condition  of  cardlao 
irritability  evidently  connected  with  muscular  weakness,  and  very 
probably  dependent  upon  exhaustian  of  the  inhibitory  nei*%'es,  Dr  Ba 
Uosta  (American  Journal  of  the  Metlical  *Sciences^  Jan.  1871)  found  that 
in  the  early  stages  of  the  affection  digitalis  not  only  acted  better  than 
any  other  remedy,  but  even,  when  adininii^^tered  continuously  for  some 
time,  ot\en  effected  a  permanent  cure.  When  hypertrophy  had  taken 
place,  the  drug  was  of  little  use. 

The  relief  afiorded  by  digitalis  in  not  too  inveterat-e  cardiac  diseoM 
is  olteii  in  a  measure  permanent,  l>ecau8o  the  drug  may  aid  very  mate- 
rially in  the  production  of  compensatory  hypertrophy.  Dilatation  is 
certainly  more  apt  to  occur  when  the  muscular  fibi'e  is  lax  and  acting 
feebly  than  when  it  is  toned  up  and  in  vigoi-ous  play;  secondly,  the 
stimulus  to  action  in  a  muscle  is  almost  of  necessity  directly  or  indi- 
rectly a  stimulus  to  its  nutrition  ;  lastly,  and  most  important,  improved 
systemic  circulation  means  in  a  far  more  intense  degi'ee  improved  blood- 
suj^ply  to  the  cardiac  muscle,  as  is  shown  by  the  following  considera- 
tions. 

During  systole  the  cardiac  muscle  contracts  so  as  to  squeeze  out 
completely  all  the  venous  blood  i'rom  the  heart- walls.  The  arterial 
blood  enters  during  diastole,  and  the  force  which  drives  it  into  the 
relaxed  walls  is  derived  from  the  arterial  system.  The  coronary  arteries 
arise  nearly  at  a  right  angle  to  the  aorta:  the  blood  squirts  into  the 
latter  during  systole  in  an  unbroken  stitsam,  and  pix)bably  does  not  enter 
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ftwJy  tbo  coronaiy  artery.  But  when  tho  reflux  wave  comos,  the  aortic 
nN  flaps  to,  and  the  whole  pressure  of  the  blood-colunin  forces  the 
tkfM  mto  the  open  cardiEic  arteries.  If  the  artorial  eystom  be  etiiptted, 
orndiriy  bo»  the  arteries  are  not  distended  suMcieatly  to  give  origin  to 
i  povrorfUl  reflux  wave,  and  but  little  blood  cntei's  the  coronary  artery, 
i^the  cardiac  walls.  The  dilati^d  feeble  heart  is  unable  duriuju:  systole 
to  free  its  walls  thoroughly  of  venous  blood,  and  during  diastole  the  force 
is  bcklog  for  dx*i vin*;  in  the  arterial  blood.  Digitalis  enables  the  cardiac 
tnittde  to  free  itself  thoroughly  of  venoua  blood,  and  at  the  same  time, 
liy  r^toring  to  a  greater  or  less  degree  the  nonnal  balance  of  the  circu 
bliofl  and  removing  the  excess  of  blood  from  the  general  venoua  system, 
give*  the  aorta  sufficient  blood  to  pro'^'^oke  an  active  reflux.* 

If  in  aneurism^  or  in  general  capillary  atheroma^  there  be  increased 
nsibtaDce  to  the  circulation^  and  the  hcurt  have  not  guiiicient  power  to 
meet  thi«,  digitalis  may  be  useful,  but  must  be  employed  with  caution, 
h  tindoubtediy  increaeea  arterial  pressure ;  and  this  increased  pressure 
'flay  prematurely  rupture  an  atheromatous  cerebral  capillary  or  tear 
open  the  thinned  wall  of  an  aortic  aneurism.  The  use  of  digitalis  for 
^e  purpose  of  '^quieting  the  circulation"  in  aneurism  is  very  dangerous. 
Ihavoseen  immediately  fatal  hemorrhage  produced  thereby. 

In  cardia4:  dropsy  digitalis  is  of  service  probably  not  only  by  regu- 

*t-itig  through  the  heart  the  cii-culation,  and  by  o  vacua  ting  the  surplus 

*^id  through   the  kidneys,   but  also  by  an  action  upon  the  vessels. 

^Htiicijins  do  not  allow  enough  for  the  role  of  the  vasomotor  nerves  in 

**^^p«iy.     Without  saying  more  as  to  the  clinical  side  of  this  question, 

^ki-ieh  I  have  discussed  elsewhere  (American  Journal  of  the  Medical 

^'^ienoa^  July,  1871),  it  may  be  allowable  to  alludo  to  the  experiments 

^^   fianvier  (Comptea-EenduSy  1869,  p.  1S:J7),  who  found  that  when  the 

*^^ma  cava  was  tied  In  a  dog,  and  tho  sciatic  nerve  of  one  side  cut, 

"^^leinii  occurred  only  in  tho  leg  whose  nerve  was  divided. 

IHgitalis  in  large  doses  is  a  very  valuable  cardiac   stimulant  in 

^i^j^eope  or  sudden  collapse  from  hemorrhage  or  other  cause.    (See  Pd- 

*^Xjic  M€d.  and  Surg.  Journ.^  1874,  p,  273.)     To  overcome  its  slowness  of 

f'^^tioil  I  have  used  it  hypodcrmically  often  with  the  most  remarkable 

j^^WbcU*     From  twenty  to  thirty  minims  of  the  tincture  should  be  in- 

into  the  ai-m,  and  repeated  in  half  an  hour  if  absolutely  noees- 

f,  or  one-fiftieth  of  a  gmin  of  the  digitalin  may  be  substituted.    In 


*  I  b»v«  let  thU  par»grAph  flUnd  im  in  pmv^iaui  Adit  ion  i,  althoai^b  the  exporimentJ  of 
or  M»rtin  seem  l<i  vhow  that  the  circulation  ii  intuit  ftOtiTO  in  tb«  hoart's  wall  duruig 
Th«  *ppeairunc«  of  the  wall  of  r  diiwiolia  heart  m  oontmtted  with  that  of  a  lyitotio 
L  D^M  oD«i  howororr  lonth  to  odmU  the  conolmion  thai  the  blood  «ntor9  the  mowilM  »« 
r  during  trvtolo  m  io  tb«  flrtt  period  of  diiif lo!c«  Moreover,  cTeD  \f  Profe^or  Martio'i 
««r«  aidopi«tlf  th«  thempeutic  reasoning  would  only  have  to  bo  ohanj^ed  in  wording,  tiot  i& 
iIm  fii«t4  remaining  that  ibe  heart-muscle  fccU  mo^t  powcrfaHj  fitiliiro  of  ariorlal  olr- 
,  sod  that  tborcfore  cardlno  overwork  and  Htiirvtttion  are  apt  to  go  hand  in  hand*  10 
I  t«lt«raf  the  eirculation  hj  the  digitalU  may  bring  about  pormanent  nutrittre  ohanget 
I  hptrt'Tntiftote. 
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my  experience*  the  digitalin  has  several  times  given  rise  to  sevoi-e  local 
irritation,  the  tincture  very  rarely, 

A  numljer  of  eoiinent  physicians  assert  that  they  have  obtaineJ 
excellent  results  by  the  use  of  half  an  ounce  of  the  tincture  of  digitalis 
in  the  treatment  of  delirium  tremens^  especially  in  those  cases  in  which 
the  pulse  is  very  soft  and  feeble.  The  evidence  of  the  value  and  safety 
of  the  remedy  in  such  cases  is  too  strong  to  be  overlooked,  but  does  not 
to  my  mind  indicate  the  possession  of  narcotic  properties  by  the  drug. 
The  rest  and  sleep  which  have  followed  the  administration  have  proba- 
bly been  the  result  of  the  cardiac  stimulation  and  the  increased  flow  of 
blood  to  the  nerve -eentrei?.  Enormous  doses  of  digitalis  are  tolei*ated 
in  these  cases,  probably  becaiiKe  the  heart  has  become  by  long  habit 
very  much  benumbed  to  the  influence  of  stimulants.  Their  use  ia  not, 
however,  entirely  free  from  danger. 

Closely  allied  to  the  last  use  of  digitalis  is  its  employment  io  poison- 
ing  by  substances  such  as  muMariney  delphinine^  and  acomtine^  which 
arrest  the  htjart  in  diastole,  Boehm  has  shown  (Pfiugefs  Archiv^  Feb. 
1872)  that  in  digitalis-poisoning  of  the  frog,  even  when  systolic  cardiac 
arrest  has  occurred,  these  gubstanees  will  often  restore  the  cardiac 
movements, — a  proof  that  real  antagonism  exists  in  their  action  ;  and 
Pobie  reports  a  case  {Brit.  Med.  Journ,-,  Dec.  1872)  of  recovery  after 
the  ingestion  of  an  ounce  of  Fleming*s  tincture  of  aconite,  apparently 
due  to  the  hypodermic  injection  of  twenty  minims  of  tincture  of  digi- 
talis and  the  exhibition  by  the  mouth  of  three  doses  in  an  hour  of  a 
mixture  of  tincture  of  digitalis  (one  drachm  each  dose),  brandy,  and 
ammonia. 

Digitalis  is  often  of  great  value  in  various  acute  diseases^f  such  as 
adynamic  pneumonia  and  adynamic  fevers,  by  maintaining  the  heart's 
action.  It  can  have  no  effect  upon  the  diseases  themselves,  but  may 
help  most  opportunely  to  sustain  the  heart  during  a  crisis  or  a  period 
of  strain  upon  it.  When  in  au}^  form  of  pneumonia  the  rigbt  bcart  is 
yield  ing  to  the  strain  of  forcing  blood  through  pulmonic  capillaries 
pressed  upon  and  reduced  in  their  aggregate  lumen  by  exudation,  digi- 
talis may  be  of  the  utmost  seixice. 

With  the  idea  that  digitalis  is  an  active  antipyretic^  it  has  been  pre- 
scribed in  various  acute  diseaseSj  sometimes  with  assorted  good  results. 
As  akeady  stated,  toxic  doses  of  digitalis  at  first  elevate  the  tempera- 
ture ;  and  proof  is  wanting  that  in  healthy  men  therapeutic  doses  have 
any  decided  influence  in  depressing  the  temperature.  There  is,  there- 
fore, no  good  physiological  basis  for  the  antipyretic  use  of  digitalis ;  at 
the  same  time,  it  is  very  possible  that  it  may  directly  or  indirectly 


*  Lc>cal  irriti&tioii,  nad  even  the  produotioa  of  abicesccs,  hare  also  been  noted  hy  rariutia 
obterrers  besides  royself.  See  Witkow*ki,  Z>ruf*cAet  Arvhiv  /,  Klin,  Med.,  xtUi.  14S|  iJfO 
Pel,  Cetiiralhl.  f,  Med,  H7«#.,  1877,  p.  Ifi9. 

f  ConfluU  Hankeli  Britiwh  and  Fontgn  Mtdico-Chirurrficat  RerttiCt  xxxL  513  j  Grimtbainr, 
Duhiin  Quarterl^f  JuQe^  I8t3;  Aa^tlCj  London  PractiUontr,  Sept.  1ST3. 
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lower  the  temporature  in  disease,  Cliaical  proof  of  this  is,  however, 
stiU  wanting.  The  strongest  evidence  in  favor  of  such  action  is  fur- 
nished by  the  records  of  Professor  Wundcrlicb  (Mtdical  Thermometry^ 
Sjd.  Soc.  Tmns.,  p.  325),  necording  to  which  irom  half  a  drachm  to  a 
drachm  of  digitalis,  given  in  divided  dose  during  three  or  four  days  in 
the  second  or  third  week  of  severe  typhoid  fever^  immediately  produces 
flb  slight  fail  of  temperature  in  a  large  proportion  of  the  eases,  and 
fiometimea  a  considerable  fall.  This  tall  is  said  not  to  last  more  than  a 
day,  when  the  temperature  rises  again,  but  in  cases  favombly  affected 
does  not  regain  the  original  height ;  the  pul.se  is  very  much  lowered  in 
frequency,  and  remains  about  uiiitbrm  for  four  days.  It  is  evident 
that  at  least  in  some  of  these  cases  of  Wundcrlich's  the  drug  was  given 
about  the  time  natural  defervescence  would  bo  expected  to  occur,  and 
that  the  slight  reduction  of  tempemture  brought  about  at  such  time 
does  not  argue  very  strongly  in  favor  of  the  proposition  that  digitalis 
is  a  powerful  antip^^retic  in  disease.  Far  more  extensive  and  complete 
observations  must  be  made  upon  a  rising,  not  a  falling,  temperature, 
before  any  satisfactory  conclusion  can  be  reached.  At  present  the 
antipyretic  use  of  digitalis  should  bo  purely  tentative.  Id  puerperal 
fever,  Winkcl  {Phila.  Med,  Times^  1874,  iv.)  believes  digitalis  does  good 
by  its  action  on  the  circulation ^  by  contractiug  the  arterioles  of  the 
uterus  and  by  lowering  temperature. 

The  property  of  causing  contraction  of  all  nnstripod  muscular  fibres 
has  been  attributed  to  digitalis,  but,  white  the  probabilities  are  certainly 
such  as  to  invite  investigation ,  we  have  no  definite  knowledge  upon 
the  subject,  Mr.  Dickenson  (Med.-Chlr.  Trans.j  vol.  xxix.)  asserts  that 
it  has  a  powerful  action  in  causing  the  uterus  to  contract  and  to  arrest 
hemon*hage, — a  few  minutes  at\er  an  ounce  and  a  half  of  the  infusion 
is  swallowed  in  Menorrhagia^  severe  pains  resembhng  those  of  the  first 
stage  of  labor  coming  on^  with  a  momentary  profuse  discharge  of  blood 
and  clots,  if  there  bo  any  present,  followed  by  ari»est  of  the  flow  for 
hours.  Stadion  {Syd.  Soc,  Year-Book^  1862,  p.  451)  states  that  digitalis 
is  capable  of  temporarily  but  completely  annulling  the  activity  of  the 
sexual  organs,  and  that  it  may  be  regai'ded  as  a  true  anaphrotlisiac. 
M,  Gaunot  {Fhila.  Med,  Times^  iv.  30)  makes  the  same  assertion,  and 
advises  the  use  of  the  drug  in  spermatorrhmi. 

The  use  of  digitalis  as  a  diuretic  will  be  considered  under  that 
heading, 

Toxicology. — In  poisoning  by  digitalia,  the  first  symptom  of  any 
severity  is  generally  vomiting  of  mucus  and  bile,  veiy  violent  and  "very 
often  repeated*  At  the  same  time  a  feeling  of  heat  of  the  head,  dis- 
ordered vision,  and  vertigo  manifest  themselves.  The  pulso  at  this  time 
in  the  horizontal  position  may  be  full  and  strong  and  slow,  but  on  the 
patient's  rising  becomes  weak  and  mpid.  The  face  is  pale.  The  vomit- 
ing continuing,  profound  prostnition  comes  on,  the  pulso  becomes  feeble, 
smallj  irregular,  although  the  beat  of  the  heart  may  be  strong  and  hard. 
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fiittU  J  eonos  on.  Death,  QMaOy  preceded  by  slapor  or  by  caoFukloiift, 
takai  pboe  mo«t  firaqaeotJjr  in  ooe  or  two  dmy^  bat  has  oecorred  itf  late 
tti  the  tenth  day^  uid  ae  eeiiy  mm  three-qveiten  of  ea  boiir.* 

In  the  mjijoritj  of  euet  of  dtgiume-poleoBiiis  ^^  patieiii  reeoren. 
Wbeo  thtt  happeos^  the  symptoae  ^ewixaSJtf  sneUoiateu  Cardiac 
wmkomm^  ajid  eren  a  hnat  de  9tm§k^  with  nore  or  Im  exc^htbaliiiuft, 
ia  oomI  to  hare  penuted  for  weeka  in  aone  caaaa.  In  poieoning  by 
digilatm  the  sjmptoma  mn  thoee  oi  r^id  digitahi-poiaoiuiig,^ — ^TioliSQt 
romiting,  tntenae  cephalalgia,  and  aomieiiniea  nehialgia^  imgnlar,  leebleT 
intormttteot  pulse,  aod  pAro3Cj«ma  of  soilbcmtioa. 

The  lainimum  fatal  dose  of  digitatia  is  not  knotrn.  A  large  tea^ 
qioonfiil  of  the  tineturo  is  said  to  bare  catiaed  aUrming  sjmptoina  in  a 
yonn^  puerperal  womao  (Tardiea,  CUmque,  p.  685,  Ob«.  VII I^  Paris, 
18<J7;;  twentj  grains  of  tbe  tsxtraet  proved  fatal  on  the  tenth  day 
(Iltid^  Oba.  YL),  and  two  and  a  half  granunes  of  the  leavea  in  infhston 
on  ih(5  fifth  day  {Ibid^  Oba.  3L);  fifty  granules  (gr,  one  fiftieth  each?) 
of  digiuUn  have  been  recovered  from  (f 6id.,  Oba.  XII.,  XIV.) ;  about 
ono-fonrth  of  a  grain  of  digitalin  {Gazette  Bebd&m,,  July,  1374)  piD- 
diiced  very  violent  but  not  lethal  symptoma.  In  the  only  fatal  ease 
of  digitAlin-poisoning  I  know  of  (Affaire  Couty  de  la  PomerraU).  the 
amount  ingeated  was  unknown* 

The  treatment^  after  the  evacuation  of  the  stomach  and  bowels,  and 
the  very  free  administration  of  tannic  acid,  as  the  best^  although  an  unre- 
liable, chemical  antidote,  should  consist  in  the  exhibition  of  opium  and 
of  alcoholic  stimulants,  with  rest  in  the  horizontal  position.  I  know  of 
no  recorded  experiences  with  the  antagonistic  poisons  to  digitalis,  such 
a«  aconite  or  muscarine.  As  it  is  possible  that  while  so  far  as  the  heart 
it  concerned  they  may  bo  really  antagonistic  and  yet  may  intensify  the 
action  of  digitalis  on  the  cord,  their  use  requii-es  caution. 

Two  cases,  one  ending  fatally,  of  what  may  be  considered  chronic 
digitalis-poisoning^  have  been  reported  by  Dr,  Kohnhorn  (Lancet^  ISH*^ 
i.  583).  The  symptoms  were  loss  of  appetite,  tinnitus  auHum,  vertigo, 
lowering  of  the  rate  and  force  of  the  pulse,  diarrhoBii,  weakness,  general 
ann^miu^  and  syncopal  attacks.  The  only  lesion  found  at  thi3  autopsy  was 
congestion  with  ecchjrmosis  of  the  gastro-intestinal  mucous  membrane. 


*  8m  cam  reporUd  by  If*  Bftrtb,  quoted  by  T^rdiea.  In  »  cue  uf  fioln»oiog  by  ttn 
gfttimiiM  of  tincture  of  dlgltalU,  mid  to  ctintnin  twoaty  ntiUigr&mmoA  of  dii^tUlin,  th«  §ym^>- 
tomi  ^M*  romUiog,  great  pain  in  the  head,  firostmtion,  »  very  iiniill  pulie,— fort^t  |»er  niinuir, 
«-«nnrU«  tnd  a  iygtcjlic  bruit  beard  ©vcr  the  whub  hciu-t,  baring  lU  mnxitunui  iotcnfily  *i 
tbi  bM«*    Roooirery  ticfiiirred  in  tiro  duyt  [Miut,  Sue.  dt  Mid.  d*  Hurdtuiu,  l$H,  397). 
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ADMiNisrRATioN. — Digitalis  may  bo  given  in  eubstancQ  ia  the  form 
of  piUi* ;  the  dose  being  one  grain  three  times  a  day,  and  incroaaed  natU 
some  effect  is  produced.  The  8oHd  extract  (Rctractum  DigitaUs^  U,S,) 
is  leas  reliable  than  the  leaves ;  its  dose  ie  one-fourtb  of  a  grain.  When 
a  rapid  action  ia  dosiredj  one  of  the  following  officinal  preparations,  or 
the  digitalin,  should  be  used :  Infmum  Digitalis  (1  to  66.6), — dose,  one 
fluidrachni  to  half  a  flaidoutieo;  Tindura  Digitalis  {\  to  ^M%)^ — dose, 
five  to  twenty  drops ;  Extract  am  Digitalis  Fluidumy — dose,  one  to  two 
dropa.  Abstractiim  Digitalis,  U.S. — Abstract  of  digitalis  i«  a  good  prepa- 
ration, twico  as  strong  as  digitalis  itself,  and  to  be  given  in  half  the 
dose* 

In  emergencies  whore  single  doses  are  administered  they  may  be 
very  much  larger  tliau  those  here  given.  Thus,  of  the  tincture  two 
fluidrachm.^  or  even  half  an  ounce  may  be  exhibited ;  of  the  infusion, 
a  winegijissfuh  Moreover,  in  desperate  cases,  the  physician  is  justified 
in  taking  the  nsk  of  the  adininistration  of  repeated  very  large  doses 
of  digitalis,  I  have  seen  a  number  of  cases  of  excessively  severe 
chronic  cardiac  failure^  with  Cheyne-Stokes  respiration^  orthopnoja,  and 
almost  absolute  insomnia,  in  which  the  administrntion  of  half  a  drachm 
or  a  drachm  of  the  tincture  of  digitalis  three  or  four  times  a  day  has 
enabled  the  patient  to  resume  for  a  time  the  ordinary  duties  of  life. 
In  almost  every  caae  of  this  character  which  I  have  watched,  death 
has  finally  come  by  sudden  syncope,  while  the  patient  was  still  going 
about  and  enjoying  a  comfortable  life.  I  do  not  believe  that  the  arrest 
of  the  cardiac  action  has  been  due  to  a  direct  action  of  the  drug,  but 
simply  that  the  enormous  doses  of  digitalis  have  Btimulated  the  heart 
and  steadied  its  expenditure  of  force,  so  that  it  was  enabled  to  go  on 
until  the  last  particle  of  cardiac  vital  power  was  exhausted.  I  may 
fbrther  say  that  in  the  expoiience  of  twonty-fivo  years  in  which  I  have 
used  digitalis,  frequently  in  enormous  doses,  I  have  never  seen  a  case 
in  which  I  thoTight  it  did  serious  harm  by  a  toxic  action.  The  infusion 
of  digitalis  ia  believed  by  many  practitioners  to  bo  more  active  than 
the  tincture.  This  is  simply  because  the  infusion  is  commonly  used  in 
much  larger  doses  than  the  tincture.  Either  preparation  is  efficient  if 
properly  made  from  fresh  leaves* 

When  digitalis  is  administered  persistently,  its  first  evident  influence 
may  be  suddenly  developed  after  long  delay  (ease,  Phila.  Med.  Times, 
ToL  iL  p.  24).  It  is  said  that  somelitnes  the  first  marked  ajmiptom  of 
this  so-called  cumulative  af  tion  is  severe  syncope,  followed  by  paraplegia, 
vomiting,  diarrhoea,  delirium^  general  insensibility,  and  death.  Such 
eases  must  be  extremely  rare :  usually  a  j^udden  drop  of  the  pulse  is  the 
most  serious  effect,  provided  that  the  administration  of  the  remedy  he  at 
once  suspended.     It  is  a  matter  of  much  importance  to  dotertnine  when 


•  Aooordini;  Va  Fnienk«ra  e:rpcrirai»at»,  the  mcwt  eortnin  prepuratlon  of  digitaU«  ia  tho 
rinegar;  tlieo  oomos  theliifusiunf  &nd  finatly  tho  iineture  {Chariti-Anualen,  ISSl,  226). 
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this  cumulativo  action  is  to  bo  oxpected.  It  is  probably  connected  with 
slow  absorption  and  elimination,  and  i^  rnueh  more  prone  to  occur  when 
there  is  no  diurotic  eftect.  It  is  aUo  very  apt  to  appear  aflor  tapping : 
the  sudden  removal  of  pressure  from  the  vessels  leads  to  the  picking 
up  fixjni  the  tissues  of  serum, — saturated,  it  may  be,  with  digitalis 
principles, — and  also  to  the  rapid  absorption  of  any  digitah's  which  may 
be  in  the  alimentary  canal.  Drs,  T.  Lauder  Brunton  and  J.  Theodore 
Cash  {Lond.  PractiUoner^  xxxiii.  272)  find  that  bi*^h  temperature  so 
weakens  the  eaixiiac  inhibitory  apparatus  in  the  cat  that  it  wUl  not 
respond  to  digitalis^  and  believe  that  this  direct  action  of  tho  bodily 
heat  is  in  many  cases  of  fever  the  reason  why  digitalis  will  not  act. 
They  caution  against  its  too  bold  use  in  diseases  with  a  sudden  defer- 
vescence, because  when  the  temperature  suddenly  falls,  inordinate  digi- 
talis effects  may  appear.  It  should  be  a  general  practice  in  the  persist- ' 
ent  administration  of  digitiilis  to  interrupt  its  use  occasionally  so  as  to 
allow  a  clearance  of  tho  eystem. 

As  already  stated,  the  digitalin  of  commerce  is  a  complex  body  of  \ 
various  composition,  power,  and  even  properties,  and  there  is  no  sufB- 1 
cie  n  t  r easo  n  fo  r  i  ts  e  m  p  1  oy  m  en  t .     Even  for  h  irjiod  erm  i  c  u se  t h  e  ti  nc  t u i*e 
seems  preferable,  as  the  digitalin  solution  appeai*s  to  undergo  change  in 
a  few  houra,  and  usually  causes  more  in-itation  when  injected  than  does 
the  tincture.    The  dose  of  digitalin  is  one-fiftieth  of  a  grain. 

CAFPEA— COFFEE. 

The  seeds  of  the  Caffca  Arabica  are  such  familiar  objects  that  gp9 
will  not  be  here  ocuupied  with  their  description.  It  should  be  remem- 
bered that  roaated  cotfee  contains,  besides  Cafftine,  an  empyreumatio 
oil,  which  has  decided  efiTects  upon  the  system. 

CAFFEINA— CAFFEINE.  U.S. 
Caffeine  occurs  in  long,  snow-white,  silky,  opaque,  odorless  crystals^ ' 
-  aometimea  conjoined  into  feathery  crystals,  of  a  feeble  bitter  taste.  It 
has  a  neutral  reaction,  but  unites  with  acids  to  form  salts.  It  is  soluble 
in  100  parts  of  water,  in  160  parts  of  absolute  alcoliol.  and  in  220  parta 
of  ether.  It  was  first  discovered  in  coffee  by  Hunge  {Schweigg,  Jaurn.j( 
Chem.  P%s.,  xxxiO,  in  1820.  In  1827»  Oudry  discovered  a  principle  in 
tea  which  be  called  thdne^  which  in  1838  was  proved  by  Mulder  and  C* 
Jobst  to  be  identical  with  catTcine.  Martius,  Stenbouse,  J.  Attfield,  and 
other  chemists  have  also  shown  that  cafieine  is  the  active  principle  of 
Guarana  (the  fruit  and  leaves  of  the  Paullinia  sorbiHs  of  Braxil),  of 
Mate^  or  Paraguay  tea  (the  leaves  of  the  Ilex  Paraguaiensis),*  and  of 


^  Jfal«  U  tiaod  tn  South  AmeKea  rery  largely  fu  &  sabititute  for  t«a*  Aooordiog  to  tho 
AD&lyMa  of  Dr.  PeokoU,  of  Rio  June iro»  itc^nUiaa  2.5  parta  in  n  ttiousandorcafl'ome;  but  M. 
ByaDOQ  found  1.85  p«r  cent,  of  tfcic  alkuloid  {BulL  Thirnp.^  xoUi.).  It  ii  aoJd  \a  two  forms: 
mate  in  lea/  h  prepared  &•  ordinary  lea  u,  and  taken  with  sugar  nnd  milk  to  taste;  ma(M  in 
putcder  is  prcpATod  by  pouring  upon  tbu  powdcrod  mate  boiling  wntcr^  and  the  infaiion  ii 
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the  Kola  nut  of  Africa  (Cola  acummata).  H,  M,  Smith  (Journal  of  Ap- 
plied Science^  Sept.  1874)  has  abo  found  it  in  Yanpon  (the  leaves  of  our 
native  Ilex  Cassine), 

Physiological  Action, — The  study  of  the  physiological  action  of 
caffeine  in  relation  to  iU  therapeutic  uso  can  be  most  conveniently  made 
in  two  divisions,  namely,  the  action  of  toxic  and  thiit  of  minute  doses, 

Toxk  J}ose^, — ^Tho  influence  of  the  alkaloid  upon  frogs  has  been 
studied  by  Alberg  (Deutsche  KUnik,  1853,  p.  370),  Falck  and  Stubl- 
mann  (Vircho^o's  Archiv,  Bd.  xii,  p.  365),  Mitachorlich  (Der  Cacao  und 
die  Chocolade,  Berlin,  1850 ),  L  lloppe  (L'Echo  Med.y  1858),  Brill  (Das 
Kaffein,  Inaug.  Diss.,  Marburg,  1861),  Oscar  Johannson  (Uebet  die 
Wirkung  des  Kaffeim^  Inaug.  Diaa.,  Dorpat,  1869),  and  various  other 
observers.  The  minimum  fatal  dodo  is  stated  by  Leven  (Arch,  de 
PhysioL,  1858)  to  be  .015  gmin  in  a  frog  of  moderate  size.  According 
to  the  various  observers,  the  chief  symptoms  induced  by  poisonous 
do906  in  the  batrachian  are  muscular  quietness  and  weakness^  with  dis- 
tnrbanco  of  respiration,  succeeded  by  a  stage  of  violent  tetanic  con- 
vulsions, ending  in  general  paralysis  and  death  by  asphyxia,  the  heart 
boating  after  the  cessation  of  respiration,  although  evidently  much 
affected. 

Johannsen  denies  that  there  are  any  true  convulsions  produced  in 
the  frog  by  caffeine,  but  merely  a  i-igidity,  muscular  in  its  origin  and 
vory  closely  allied  to  that  produced  by  heating  a  muscle, — t.e.,  to  post- 
mortem rigidity,  Pratt,  however,  previous  to  the  publication  of  the 
paper  of  Johannsen,  had  very  clearly  reeogniEed  the  existence  both  of 
this  muscular  stiffness  and  of  convulsions,  and  hud  pointed  out  the 


Bueked  up  through  a  tubcf  the  hulbous  en<l  of  wbich  b  fumbbed  with  «  tna  iieri!^  or  ibe 
powder  b  throwri  ioto  bulling  water,  and  when  tha  mixtura  rccommenQes  bollmg,  cold  water 
b  poarcd  into  it;  tbb  procipltAtos  tbe  powder,  and  tbo  infusion  id  taken  olenr. 

Cbemictinj  the  alkaloid  obtAiued  front  tea  and  known  as  thitlne  is  identical  with  cafioine; 
inde«d,  ino«tof  the  oaCTtiloe  of  eoraroerco  (Dr*  Charles  Rice,  Amen'cnn  DraQgUtt  March,  1S86)  is 
0>btalned  from  the  lea  leaf,  if*  buwevisr,  tbe  experimontB  of  Dr.  Tboinaa  J.  Mays  are  coofi  rmed, 
iheinv  ijs  nut  physioloj^icallj  iduntieal  with  calTuLne.  Tbe  argument  that  tea  and  coQ'co  differ 
iQ  their  grosj  cffeets  on  the  human  body,  and  thnt  therefore  the  alkaloids  cannot  bo  identicat^ 
hmt  no  force,  because  euSee  coiituins  an  euipyreumntie  oil  which  is  made  during  tbe  proceaa  of 
roitttin^,  aod  U  not  found  in  tea.  Dr.  Majit  ajaerte  as  the  result  of  his  experiments,  niade 
ohiefly  upon  frogs,  that  tbeine  differs  from  caffeine  aa  followi:  1.  Theine  pnnoipally  inftueticea 
nensatidu,  while  caffeine  does  not.  2,  Thulue  produces  spontaneous  spajsms  and  ctmviibionai 
while  caflvine  does  not.  3.  Theino  impairs  the  nasal  reflex  early  in  the  poisoning  process^ 
while  caffeine  does  not,  if  at  all,  until  in  the  very  laat  stage.  4,  The  lethal  dose  of  iheine  is 
larger  than  that  of  caffeine.  Dr.  Maya  also  olaima  that  thetne  b  a  powerful  local  anjB»thetic, 
while  caff^eine  is  not*  The  comparison  of  the  yarioas  papc^ra  of  Dr.  Mays  {Tram.  Coil,  af 
FhyMicianM,  Phila,,  1866,  Till.  30^;  Journ,  of  Phtjntiitiujif,  vii.  45S;  Therap,  Gaz.^  ISS5,  18S5J 
i  not  seem  to  me  to  confirm  all  thcae  alleged  differences,  and  the  matter  must  still  bo  eon- 
Bered  as  tub  jHdice.  The  eUnic/vl  results  obtained  by  Dr.  Mays  are  suffioicnt  to  warrant  the 
al  of  thetne  citrate  lojectcd  in  a  duee  of  a  third  to  a  Imlf  of  a  grain  evar  painful  nerros 
or  inQarned  pnrts  as  a  local  antcsthetio. 

OuatftHiue  is  abo  thought  by  Dr.  ^fays  to  be  dii^tinct  in  its  physiological  action  from 
e&ffetne.  Indeed,  it  aeem*  to  atand  half-way  between  theme  and  caffeine  in  its  infiaonce.  It 
dQ«fl  not  teem  certain  that  the  alkaloids  whioh  were  used  by  Dr.  Mays  were  pure  aod  genuine. 
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diffcrencos  botwcon  thu  latter  aod  those  of  stiyehniaci  diffoJ*oiicea  which 

are  the  result  of  the  peculiar  condition  of  the  muscles  in  eafteiDe-poij^OQ- 
ing*  He  says,  "At  the  cornmencoment  there  is  the  usuul  rapid  action 
and  abrupt  coutracttou  of  tho  mus^'les;  but  as  the  phenomena  go  on, 
the  muscles  seem  to  act  sluf^jj^i.^hly,  requiring  quite  an  interval  to  con- 
tract and  relax,  .  ,  ,  the  spiiud  cord  having  to  deal  with  muscles  aU 
ready  much  contracted  by  ibe  local  action  of  the  poison  on  their  fibres/' 
Moreover,  Lovcn  (loc,  cit.y  p,  1S2 )  dosti-oyed  entirely  the  lower  third  of 
the  spinal  cord  in  a  frog,  and  admin istercd  caffeine,  when  the  chamc- 
tcristic  convulsions  appeared  in  the  upper  two  thii'ds  of  the  animal^  but 
not  in  the  lower  third, 

Pratt  included  all  the  tissues  of  a  frog,  except  the  spine,  in  a  tight 
ligature  just  above  the  bifurcation  of  tho  aorta,  and  administerod  c-affeine, 
when  the  anterior  leg^  became  very  stiff,  and  had  also  occasional  severe 
convulsiona,  in  which  the  hind  legs  participated,  although  between  the 
paroxysms  they  wcj^e  perfectly  relaxed.  He  also  noted  in  a  number  of 
expcrijuents  that  the  liind  legs  became  vejy  rigid,  but  not  convulsed, 
after  the  lower  portion  of  the  spinal  cord  had  been  removed  and  the 
animal  poisoned. 

Buchhcim  and  Eisenmengor  (quoted  by  Schmiedeberg)  have  recently 
eon'oborated  the  muscular  chariges  noted  by  Johannsen,  but  insist^  with 
Pnitt,  that  there  are  also  true  nervous  convulsions.  O.  Schmiedeberg 
(Arckiv  fur  Exper,  Pathol,  und  Pharm,,  Bd.  ii.)  believes  that  he  has 
reconciled  these  diffcivnccs  uf  obwrvulions  by  finding  that  tlie  alkaloid 
acts  much  more  powerfully  upon  tho  muscles  of  Hana  tempomria  than 
upon  those  of  Eana  esculenta ;  so  that  a  dose  of  caffeine  which  causes 
intense  general  muscular  stitfness  in  the  fomier  produces  in  the  latter 
only  true  convulsions,  the  convulsions  in  R,  temporaria  being  prevented 
or  masked  by  the  disorder  of  the  muscles. 

The  most  recent  researches  (E,  Lcblond,  La  Caffeine^  Paris,  1883 ; 
W.  Filebne,  ArcLf.  Anat.  und  Pht/sioLy  1886)  do  not  confirm  this  idea 
of  Schmiedeberg,  but  show  that  the  differences  depend  rather  upon  tho 
size  of  tho  dose  and  variations  in  the  sensitiveness  of  individual  frogs. 
JohaniLsen  pointed  out  tliut  the  rigidity  spreads  from  muscle  to  muscle 
as  the  hypodermieally  injected  poison  diffuses  itself,  and  is  never  de- 
veloped in  a  leg  to  which  access  of  the  poison  is  denied ;  while  Volt 
found  that  muscular  rigidity  came  on  as  usual  after  severing  tho  nerve 
of  a  leg.  The  rigidity  and  paralysis  are  muscular,  and  the  eUborato 
Btudies  of  Le blond  appear  to  prove  that  there  are  at  least  two  stages 
(similar  to  the  phenomena  of  vcmtrinc-poisoning)  in  the  action  of  caf- 
feine upon  the  frog  muscle,  one  in  which  the  muscular  excitability  is 
exaggerated,  and  in  which  there  is  a  tendency  to  prolonged  tetanic  con- 
tractions after  even  momentary  stimulations  of  muscle,  and  the  final 
stage  of  rigidity  and  lost  excitability. 

The  action  of  caffeine  upon  the  muscle  is  readily  demonstrated  by 
throwing  the  isolated  gastrocnemius  of  the  frog  into  a  one-per-eent.  or 
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even  a  weaker  eolutioti ;  in  from  two  to  three  minutes  the  muscle 
becomes  conimcted,  swollen,  round,  ntltl]  and  unable  to  iHjspond  la  the 
galvanic  current.  That  it  is  the  muscle-fibre  that  is  affected  is  shown 
by  the  experiments  of  Pmtt  and  Voit,  already  quoted,  in  conjunction 
■with  one  in  which  Pratt  found  that  when  an  isolated  muaele  was  soaked 
in  a  solution  of  curare  until  the  nerves  were  killefi,  and  then  throwjx 
iato  a  solution  of  caffeine,  the  usual  rigidity  was  developed,  Johannseii 
{loc,  eit^  p.  22)  states  that  when  a  muscle  under  the  microseopo  is 
touched  with  caffeine,  its  fibres  can  be  seen  to  contract  half  their 
length;  and  Paschkis  and  Pal,  in  a  series  of  elaborate  experiments 
{Med,  Jahrbucher,  1886),  found  that  cafieino,  theobromine,  and  xanthine 
first  augment  and  then  destroy  the  contractility  of  the  frog's  muscle 
with  which  they  are  brought  in  contact.  Calleine  (trimetbylxanthine) 
was  the  strongest;  theobromine  (dimethylxanthine)  the  next  in  power; 
xanthine  the  weakest. 

In  birds  poisoned  with  caffeine,  the  symptoms  (Brill^  loc*  cit.,  p,  66) 
are  irregular  raovementSj  apparently  to  some  extent  due  to  cerebral 
disturbance,  increased  rapidity  and  irregularity  of  respiration,  spas- 
modic tremblings,  and  tetanic  and  clonic  convulsions,  with  paralytic 
phenomena.  In  mammals  the  results  of  the  toxsomia,  as  noted  by 
various  observer^,*  are  restlessness,  hurried  respiration,  at  fii*st  a  slight 
lowering  and  afterwards  a  decided  elevation  of  temperature  f  (Alex. 
Bennett),  muscular  weakness,  tetanic  and  clonic  convuiHions,  increasing 
general  paresis,  and  finally  death,  apparently  from  paralytic  arrest  of 
respiration.  There  is  stiil  a  good  deal  of  uncertainty  as  to  the  nature 
of  the  convulsions ;  but  Amory  in  some  not  very  conclusive  experi- 
ments found  that  they  did  not  occur  below  the  point  at  which  he  had 
divided  the  cord.  If  this  result  be  coiTect,  the  convulsions  must  be 
cerebral;  but  confirmation  is  lacking.  Uspensky  {Reicherfs  Arehiv, 
1868,  p.  526)  has  found  that  forced  artificial  respiration  in  great  meas- 
ure suspends  the  convulsions.^ 

Nervoiis  System. — There  is  no  evidence  that  caffeine  exerts  a  very 
marked  influence  upon  the  cerebrum  of  the  frog,  or  even  of  some  of  the 
lower  mammals,  unless  the  convulsions  induced  by  it  arc  believed  to  be 
the  result  of  some  such  action.  In  certain  of  the  higher  animals,  such 
as  the  cat,  it  often  produces  a  condition  of  almost  frantic  cerebral  ex- 


•  LeveD  {Archwe§  de  Phjftt'nhffiCp  1808;  Amory  (Bo4tatt  Medit^nl  and  Surgical  Jminvalf 
i.,  ISflS) ;  Pmtt  {Ihid.f  ii.  1808) ;  Alex.  Bennett  {EdfubHrrjh  Medical  Journal^  Oct.  1S73). 

f  AttcDtioD  has  recently  been  calM^  oajieoially  by  Professor  Binn,  to  the  elTceta  of  cAfTeme 
nipoQ  animal  temperature.  Ho  »tates  that  minute  doses  havo  no  C!#uct  upon  the  bodily  teoL- 
{leratare;  dose^  jujt  enough  to  produce  stight  toxic  symptoms  causer  a  riue  of  0.6"  C, ;  excet- 
tiro  doses  cause  an  deration  of  1*^  to  l.b'^  C,  tho  mnximum  being  reached  La  one  to  two  hoart  -, 
dcMM  wbieh  rapidly  kill  hare  rery  little  effect  upon  the  tempemtun}  {Arch,/,  Exper,  Path.u. 
Pkarm.,  ix*  31), 

}  In  an  elaborate  seriofl  of  experiments,  Dr*  Bennett  {Brituh  Medical  Journal,  1874) 
found  that  the  tninimnni  fatal  doso  of  tho  poison  for  the  eat  and  the  rabbit  was  a  little  orer  % 
grain  for  the  pound,  five  and  a  half  grains  being  required  for  a  fire-pound  animal. 
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citemont  The  convulaions  produced  in  the  frogby  ealfoino  seem,  how- 
ever, to  be  spinaL  Both  Pratt  and  Leblond  have  found  that  section 
of  the  eor*i  high  up  does  not  prevent  them,  so  that  they  are  not  cere- 
bral; while  in  Pnitt's  experiments,  as  well  as  in  those  of  Leven, 
destruction  of  the  spine  prevented  their  development.  The  conclusion 
seems  established  that  in  the  frog  cafteine  acts  as  a  motor  spinal  stimu- 
lant and  also  as  a  musde-poison, 

Alex,  Bennett  has  brought  forward  the  theory  (loc,  cit.,  and  British 
Medical  Journal,  1874)  that  caffeine  paitilyzes  the  posterior  eolumnt 
of  the  cord  without  aflfecting  the  anterior  columns;  but  his  evidence 
appears  to  me  insufficient  to  prove  his  conclusions.  He  grounds  hi« 
belief  chiefly  on  finding  that  in  poisoned  frogs  and  rabbits  galvaniza- 
tion of  the  posterior  columns  of  the  exj^osed  cord  produced  either  no 
muscular  contractions  or  only  such  as  were  very  much  more  feeble  than 
those  provoked  by  galvanization  of  the  anterior  columns.  According 
to  the  general  belief  of  physiologists,  the  anterior  columns  do  not  re* 
spond  at  all  to  stimuli :  so  that  it  is  probable  that  the  responses  obtained 
by  Bennett  were  due  to  irritation  of  the  nerve-roots. 

The  motor  nerves  appear  not  to  be  affected,  since  Alex,  Bennett  has 
found  that  after  death  from  theine  they  retain  their  normal  suscepti- 
bility, and  Pratt  surrounded  one  crural  nerve  of  a  fi-og  with  a  paste 
"  of  theine  and  water/*  and  irritated  the  spinal  cord,  when  both  legs 
responded  with  uniform  alacrity.  Bennett  also  tied  the  crural  artery 
of  a  frog,  poisoned  it  with  the  alkaloid,  and  found  that  irritation  of 
the  cord  produced  equally  active  contractions  in  the  two  legs.  Upon 
the  sensory  nerves  it  is  affirmed  that  the  poison  acts  more  decidedly. 
The  chief  evidence  is  furnished  by  Pratt,  who  found  that  when  the  hf% 
sciatic  nerve  of  a  frog  was  surrounded  by  a  paste  of  theine  and  water, 
after  ten  minutes  irritation  of  the  right  fix>t  produced  reflex  move- 
ments, while  irritation  of  the  left  foot  failed  to  elicit  any  response. 
Leblond  has  noted  marked  hypenesthei^ia  in  the  frog,  and  Rumpf 
affirms  (Schmidts  Jahrb,^  Bd.  ccL  p,  123)  that  increased  Bensibility  of  ^ 
the  skin  can  be  demonstrated  in  man. 

Circulation. — Caffeine  has  a  direct  influence  upon  the  heart,  althougfi 
that  viscus  continues  to  beat  in  animals  poisoned  by  the  drug  after  the 
cessation  of  respiration.  According  to  Voit  (quoted  by  Brill),  in  the 
iVog  the  rapidity  of  the  cardiac  pulsation  is  at  first  increased,  but  the 
pulsations  become  slower  and  slower,  and  are  accorapanicd  by  irregu* 
larity  of  rhythm,  the  heart  finally  ceasing  to  act,  but  still  responding 
to  stimuli  at  a  time  when  the  voluntary  muscles  are  absolutely  dead, 
Falk,  Steehlmann,  and  Johannsen  observed  that  caffeine  first  incre&ses 
and  then  lessens  the  frequency  of  the  cardiac  pulsations  in  the  frog. 
According  to  Johannsen,  the  lessening  of  the  frequency  comes  on  the 
more  quickly  and  the  more  powerfully  as  the  size  of  the  dose  is  in- 
creased. After  a  time  the  heart  begins  to  beat  irregularly,  with  short 
intermissions,  which,  as  time  goes  on,  grow  longer  and  longer,  till  at 
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last  movement  ceases.  Johaiinson  found  tlmt  the  action  upon  the  cut- 
out frog's  heart  was  the  same  upon  the  viscus  in  situ  ;  Loblond  coutirms 
this,  and  states  that  the  heart  is  iniilly  aiTosted  in  systole;  so  also 
does  Dr.  Thos.  J,  Mays  (Therap.  Gaz.,  1S85,  i.  84). 

Aiibort  and  Haaae  (Pflugefs  Arcklv,  y,  608)  find  that  the  action 
of  the  alkaloid  upon  the  pulsations  of  the  frog's  heart  varies  greatly; 
and  indeed  the  individual  experiments  of  the  authors  pixsviously  quoted 
ehow  such  variation.  This  is  confirmed  by  the  research  of  Dr.  Rios- 
chiro  Maki  (  Ueber  den  Einjiuss  des  Camphers^  Caffeim  and  Alkohols  attf 
das  Mer^^  Sti-assburg,  1884).  This  investigator  experimented  upon  the 
cut-out  frog  s  heart  with  tho  Williams  apparatus,  and  found  that  the 
pals©  was  varJouBly  affected.  In  most  of  his  experiments  tho  arterial 
pressure — i.e.y  tho  heart's  work — -was  markedly  lessened,  hut  in  a  few 
eases  it  was  distinctly  increased.  In  the  former  edition  of  this  work 
it  was  said  that  the  evidence  thus  far  brought  forward  indicated  that 
caffeine  exerts  a  double  influence  upon  the  frog's  heart,^n  small  doses 
stimulating  it  and  increasing  its  woi'k,  and  in  larger  doses  pamlyzing  it. 
Tho  experiments  of  Dr.  II.  G,  Beyer  (.4mer.  Journ.  Med,  ScL^  July, 
1885)  confirm  this  view,  showing  that  caffeine  in  small  doses  renders 
contniction  of  the  heart  of  the  terrapin  stronger  and  increases  tho 
work  done,  but  in  larger  amounts  diminishes  both  the  rate  and  the  worlc 
Dr.  Beyer,  testing  the  effect  of  caffeine  upon  tho  rate  of  the  circulation, 
found  an  increase  in  the  outflow,  and  bcHevea  that  the  alkaloid  causes 
a  slight  dilatation  of  the  arteries;  but  this  conclusion  must  be  received 
with  much  reserve. 

Upon  the  heart  of  the  mammal,  so  far  as  can  be  judged  from  tho 
present  e\'idences,  caffeine  acts  more  powerfully  than  upon  that  of  tho 
frog,  Lcvcn  found  that  in  the  first  stages  of  the  toxemia  both  the 
pulse-rate  and  the  arterial  pressure  are  markedly  increased.  In  a  series 
of  experiments  upon  dogs^  Aubert  (Pfluger's  ArchiVy  v.  612)  found  as 
an  almost  constant  eflfect  that  the  drug  produced  an  increase  in  the 
pulse-rate  with  a  marked  lessening  in  the  height  of  the  pulse- wave* 
Thei*e  was  also  marked  fall  of  the  artenal  prosHure,  which,  with  the 
small  pulse-wave,  Aubert  believed  to  be  the  result  of  the  direct  action 
of  the  drug  upon  the  heart-walls  themselves.  Theeo  experiments  were 
made  with  very  large  amounts  of  the  alkaloid  injected  into  the  jugular 
vein,  in  most  cases  tho  animal  being  kept  alive  by  artificial  respinition. 
In  one  experiment  there  was  a  very  distinct  rise  of  tho  arterial  pressure 
(loc*  cit.,  p*  ()15). 

Professor  Binz  (Arch,  f.  Exper.  Faih,  «.  Phar7n.j  ix.  36)  made  two 
experiments  upon  dogs:  in  one  of  them  the  alkaloid  was  given  after 
section  of  tho  vagus.  In  each  case  there  was  a  very  distinct  rise 
of  the  arterial  pressure.  Maki  made  a  number  of  oxpcrimcntSj  and 
found  that  large  doses  wore  followed  by  a  distinct  fall  of  the  arterial 
pressure.  In  most  cases  he  failed  to  obtain  a  tii*8t  rise  of  tho  arterial 
pressure  j  but,  as  his  experiments  weiHj  made  upon  animals  that  had 
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boon  ebloralized  or  atropinized,  they  arc  of  comparatiroly  little 

Aubert  {loc.  cit^  pp.  617-18)  found  that  after  section  of  tho  vagi  the 
frequency  of  the  pulse  was  still  inCTeased  by  catifeine,  and  that  gatvaai* 
zation  of  the  iicr%'e  failed  to  arrest  the  heart'ts  actioD«     Tho  most  ijj 
portaut  evidence  indicative  of  a  stimulant  effect  upon  tho  heart 
furnished  by  Leveu  {Iqc.  cit.y  p.  184),  who  asserts  that  aftor  ho  h; 
divided  the  pneumogaslrics  and  sympathetica,  and  isolated  the  heai 
irom  all  eorinection  with  the  ncrve-ceiitro8^  an  admioisti'ation  of  caffeini 
increased  both  the  heart-pressure  and  the  pulse-rate. 

This  summary  comprises  all  the  ex]>erimentai  evidenco  thatwehavti 
in  regard  to  the  action  of  caffeine  upon  tho  eircuktion.  It  is  very  evi. 
dent  that  at  present  no  positive  conclusions  can  be  reached  fiH>m  it^ 
and  that  further  researches  are  impemtivcly  demanded* 

The  only  case  of  poisoning  by  caffeine  1  have  met  with  is  reported, 
by  Dr,  C.  H,  R  Routh  {London  Lancet^  1883,  i.  t>80).  An  adult  took  n 
drachm  of  the  pure  citrate.  The  symptoms  developed  at  once  j  they 
wore  burning  in  the  throat,  giddiness,  faintncss,  nausea,  numbness  an4 
tremors  of  the  extromitieSp  pain  in  tho  stomach  and  bowels,  profusoj 
diuresis,  and  finally  collapse,  with  great  cardiac  oppression  and  ic; 
extremities.  Consciousness  was  not  impaired,  and  there  was  no  head- 
ache until  the  patient  began  to  recover. 

In  a  case  reported  by  Dr,  Curschmann  (Deutsche  Kllnik,  1873,  37 
a  woman,  in  order  to  produce  an  abortion,  took  a  decoction  mado  from' 
about  eight  ounces  of  freslily-roastod  coffee.  Two  hours  later  she  was 
found  in  a  condition  of  great  anxiety,  with  a  sensation  of  intense  need 
for  air  ;  she  was  exceedingly  restless,  and  continually  attempted  to  got 
up  from  her  chair,  but  was  powerless  to  do  bo.  All  the  exti-emitios, 
but  especially  the  hands,  wera  affected  with  very  pronounced  choreic 
tremors.  She  knew  persons  and  her  surroundings,  but  her  cerebration 
was  very  much  affected,  and  tho  next  day  she  remembered  nothing 
that  had  happened  at  this  time.  The  respimtion  was  quick,  twent}'* 
four  and  twenty *fivo  per  minute,  and  short;  the  pulse  one  hundred 
and  twelve;  tho  lieart-boats  very  strong,  even  violent*  One  hour  aflei 
the  ingestion  of  the  dose  violent  diarrhoea  set  in,  and  conlinuod  until 
tho  next  day.  The  passages  wore  very  thin  and  watery,  with  but  HttJo 
violent  pain,  but  much  tenesmus.  There  was  also  marked  tenesmus  of 
the  bladder.  The  urine  was  greatly  increased  in  quantity,  witli  tho 
specific  gravity  of  1014. 

Effects  of  Tfierapeutic  Doses. — The  peculiar  wakefulness,  the  in* 
creased  mental  activity,  and  the  nervous  restlessness  which  are  induced 
by  strong  coffee  ai*e  familiar  phenomena  to  almost  every  one*  They 
are  without  doubt  largely,  if  not  altogether,  due  to  the  caffeine  con- 
tained in  the  beverage,  By  doses  of  two  or  three  grains  of  the  alka* 
loid  a  veiy  similar  state  of  body  and  mind  is  induced.  Lehraann  found 
that  eight  gmins  of  caffeine  produced  increased  frequency  of  tho  pulso^ 
very  frequent  urination,  tremulousncss,  excited  mental  action,  passing 
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into  a  form  of  doliriiira,  with  confusjcm  of  thoiijo^ht,  viBions^  and  finally 
a  deep  sleep.  About  tvro  hours  uftiir  talking  twelve  grains?,  D\\  Pratt 
was  seized  with  in  ten  ho  physical  restleseness,  conjoinod  with  i\  very 
UDeasy  coDdition  of  the  mind ;  very  marked  general  raiiscular  trem- 
aJousnoss  soon  followed,  and  the  mental  anxiety  increased.  After 
thiis  passed  otT,  thei*e  was  obstinate  sleeplessnefts,  with  active  and  per- 
sistent thinking,  and  frequent  urination.  The  ineroa.Ho  of  bniin-powor 
which  has  been  noticed  by  various  observers  after  caflfeino,  as  well  as 
after  coffee,  tea,  guarana,  and  all  the  allied  crude  drugs,  is  undoubtedly 
realj  and  must  be  due  to  a  direct  stimulant  action  exerted  upon  the 
cerebrum.  The  experiments  made  upon  animals  with  toxic  doses  indi- 
cate verj'  strongly  tiiat  the  physical  restle^isncss  and  tremulousness  are 
due  to  npinal  stimuiation  and  are  the  counterpart  of  the  convuKsious 
which  toxic  do9€»  produce. 

It  appears  to  me  that  the  cerebml  stimulation  of  caffeine  differs  from 
that  of  opium  in  that  it  allVets  the  reasoning  faculties  at  leat't  as  pro- 
foundly as  it  does  the  imasrination,  Cottee  prepares  for  active  work 
both  mental  and  physical,  opium  rather  for  the  reveries  and  dreams  of 
the  poet. 

Diuntic  Action. — In  poisoning  by  caffeine  gi*cat  increase  in  the  se- 
Cixstion  of  urme  is  a  common  symptom,  and  the  statement  of  Profes-sor 
Gubler  {BulL  Tk^rap,^  xc.  i.  523),  that  the  alkaloid  is  one  of  our  most 
powerful  and  certain  diuretics,  has  received  abundant  confirmation. 
The  effect  of  the  drug  upon  healthy  men  would  indicate  that  in  dropsies 
it  do<5s  not  act  simply  by  regulating  the  circulation  of  the  kidney,  but 
has  also  a  distinct  effect  upon  the  renal  organ  itself  That  this  surmise 
is  correct  is  proved  by  the  experiments  of  W.  von  Schi'oder  and  of  A. 
Langgard  {CentralU.  f,  MetL  Wissen.^  1886;  also  Arch.  f.  Exper.  Path,, 
xxiL,  1?87),  who  separately  found  that  when  a  canula  was  inserted  into 
the  ureters  in  an  animal  whose  vn^o-niotor  system  was  completely  para- 
lyzed by  chloral,  injections  of  catleine  into  the  circulation  caused  a  very 
great  increase  in  tlie  urinary  secretion,  Langgard  found  that  usually 
before  the  great  increase  of  diuresis  the  urinary  secretion  was  arrested 
for  several  minutes.  This  is  in  exact  accord  with  the  experiments  of 
Dr.  C.  D,  T,  Phillips  {Internathnal  Med.  Congress^  Washington,  1887) 
made  with  Roy's  oncometer,  It  was  found  that  immediately  after  the 
injection  of  a  small  dose  of  caffeine,  when  the  blood -pressure  was  either 
slightly  depressed,  elevated,  or  unaffected,  the  kidney  underwent  a 
very  distinct  contraction  of  its  volume,  which  lasted  for  two  or  even 
three  minutes  and  was  accompanied  with  great  lessening  or  arrest  of 
the  urinary  secretion.  After  the  contraction  the  kidney  nipidly  ex- 
panded beyond  ita  original  bulk,  and  at  the  same  time  the  urinary 
secretion  became  excessive.  These  various  experiments  prove  that  tlie 
I'Hletion  of  caffeine  upon  the  renal  secretion  is  entirel}^  independent  of  it« 
influence  upon  the  general  circulation.  I>r.  Phillips's  facts  do  not^ 
however,  as  he  seems  to  think,  piYive  that  the  diuresis  is  caused  by  the 
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incitsase  in  the  flow  of  tho  blood  to  the  kidneys.  It  is  more  probabl 
that  the  condition  of  the  local  blood-vcaseL*  ia  tho  result  of  tho  actii 
of  the  drug  upon  the  renal  secreting  ort;;an ;  e^^pecially  is  this  the 
Bincd  Schroder  found  that  the  division  of  all  tbo  renal  nervea  did  n* 
prnvent  tho  incroaso  of  the  secretion  under  tho  action  of  eaffci 
Beeauao  tho  Bocretion  from  tho  uninjured  kidney  was  increased  mucf 
more  than  from  the  kidney  whose  neinres  were  destroyed^  Professor 
Schroder  believes  that  the  drug  increases  diuresis  by  acting  both  upon 
the  nerve-centres  and  upon  the  secreting  structure  of  the  kidney.  To 
iny  thinking,  however,  the  direct  injury  to  the  eocroting  apparatus  of 
the  kidney  by  division  of  the  renal  nerves  is  sufhcient  to  account  for  tho 
difference  between  the  intluence  of  the  alkaloid  upon  the  nornial  and 
the  opera ted-upon  kidney,  without  noce»ssitating  the  theory  of  a  tw< 
fold  action.  Professor  Schroder  found  that  there  was  an  increaac  n\ 
only  of  tho  liquid,  but  also  of  tho  solids  of  the  urine. 

The  onormoQs  use  made  by  mankind  of  substances  containing  caffeine 
indicates  that  in  some  way  it  is  directly  of  service  in  tho  wear  and  tear, 
of  daily  life.     It  is  not  probable  that  any  of  the  calTeine  is  assiniilat 
but  it  is  thought  by  some  authorities  to  check  very  greatly  tho  eli 
nation  of  nitrogen,  or,  in  other  words,  to  lessen  the  waste  of  tissue.    Tbis" 
subject  was  labonouwly  investigatod  by  Julius  Lehmann  in  1S53,  and 
by  P.  W.  Bijckor  in  1851,  and  earlier.     Dr.  Lehmann  found  that  tho 
exhibition  of  six  grains  of  calfeino  daily,  the  regulated  diet  being  oni- 
form,  diminished  tho  elimination  of  urea  from  twelve  to  twooty  per 
cent.     Upon  experimenting  with  the  emp^Teumatic  oil  of  eotfec  he 
found  that  it  lessened  even  to  a  proportionately  greater  extent  thi 
elimination  of  urea,  and  also  acted  very  powerfully  in  producing  sice; 
lossncss,  so  that  tiie  favorite  bcvei*age  is  by  no  means  dependent  up< 
its  contained  eatfeine  for  all  of  its  activity.     I>r,  Bocker  published  h; 
researches  on  coffda  in  1849  (Bcitrage  zur  Heilkunde,  Bd.  i.),  but  I  ha^ 
never  seen  any  abBtract  of  the  article,  other  than  tho  statement  th; 
ho  found  that  the  drug  causes  diminished  elimuiation  of  urea*     Hii 
investigation  of  tho  etf'ect  of  tea  was  most  elaborate  and  laborio^ 
(Arekiv  der  Verctns  fur  Gemeins.  Arbeiten  z.  Forderung  d,  Wissen.  Hdi 
fiundej  Bd*  i.  p.  213).     Ho  analyzed  tho  ftcces,  the  urine,  and  the  pi 
ucts  of  respiration,  and  founds  a  similar  diet  being  maintained^  thai 
tea  did  not  att'ect  sensibly  the  eiimination  of  carbonic  acid  from  th 
hings,  but  did  very  decidedly  diminish  tho  excretion  of  urea,  and  ai 
of  nitrogenous  matters  in  the  fteces.     He  then  tried  abstainin 
food  for  periods  of  thirty-six  hours,  with  and  without  the  use  of  tea, 
with  results  perfectly  in  accord  with  those  just  stated,     Tho  resull 
obtained  by  various  oxperimentei's  are  singularly  discordant.     Henri 
Hoppo  (Deutsche  Klinik,  1857),  in  experiments  upon  a  dog,  found  that 
coffee   diminishes  very  slightly  the  urea-elimination,  but   greatly  in- 
creases tho  output  of  carbonic  acid.     In  regard  to  urea,  Rabutcau  and 
his  pupil  Eurastratiade,  working  with  coffee  upon  men  and  dogs,  ol 
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tainod  results  similur  to  tiios<}  of  Bockor  (Comptes-Mendus,  1370,  Ixxl 
426,  T32),  as  did  also  llumraond  in  thia  country.  On  tlio  other  hand, 
C.  G.  Lehmann  {Lekrb.  d.  Phydrjhg.  Chetnie,  Bd.  i.,  licipj^ie,  1843),  Voit 
(Untersuckungen^  Muaieh^  1860)^  and  Roux  (^ArcL  de  FkysioL  Norm,  et 
FafL^  1874,  L  592)  found  that  caifoino  or  cottce  sensibly  increases  the 
olitniQation  of  uroa,  or,  in  thoso  accustomod  to  the  daily  use  of  coffee, 
has  no  iD^ucDCo. 

In  a  long  series  of  experiments  upon  dogs  by  MM.  Couty,  Guimanios, 
and  Niobcy^  it  is  atfinncd  ag  a  uniform  result  that  the  use  and  assimi- 
lation of  nitrogenous  food  were  greatly  increased,  that  the  carbonic  acid 
and  oxygon  in  the  blood  were  markedly  decreased,  and  that  the  pro- 
portion of  sugar  and  of  urea  in  the  blood  was  notably  increased  (Comptes- 
Mendus  Soc.  Biol.y  v.  546 ;   Comptes-Eendus  de  VAcad.,  xcix.  86). 

In  the  present  state  of  I  he  evidence  a  positive  conclusion  can  scarcely 
be  reached;  but  I  am  strongly  inclined  to  believe  that  the  habitual  use 
of  moderate  amounts  of  tea  or  coffee  has  practically  no  effect  upon 
tissue-waste. 

£limifmtion. — Accoixling  to  the  experiments  of  Kichard  Schneider 
(  Ueber  der  Schicksal  des  Cuffeins^  etc,,  Dorpat,  1884),  caffeine,  when  taken 
in  therapeutic  doses,  is  entirely  destroyed  in  the  system,  and,  when  in 
toxic  amount,  is  partially  destroyed  and  iKirtiulJy  eliminated  by  the 
kidneys. 

TuERAPEDTics,— In  accordance  with  its  physiological  action,  caffeine 
is  employed  in  practical  medicine  as  a  cerebral  and  cardiac  stimu- 
lant. It  is  often  taken  to  produce  wakefulness  and  increase  the  power 
of  labor  during  excessive  work.  It  is  a  valuable  remedy  for  the  I'elief 
of  migraine  and  other  tbrms  of  nervous  hendacheSy  in  which  its  effects 
are  eometimefl  marvellous,  although  more  often  it  fails  to  accomplish 
good.  To  predict  in  any  case  what  its  intlucnco  will  be,  in  the  present 
dtate  of  our  clinical  knowledge^  is  impossible;  hut  the  remedy  may 
always  be  tried  in  safety  in  the  dose  of  five  grains,  taken  when  the 
paroxysm  is  coming  on,  and  ix^peated  in  half  the  quantity  once  in 
forty  minutes  if  necessary*  In  opium-poisoning ^  either  in  the  form  of 
unlimited  quantities  of  a  strong  decoction  of  coffee  or  of  the  alkaloid 
itself,  it  is  a  standai*d  remedy,  but,  so  far  aa  I  know,  Dr.  J*  Hughes 
Bennett  {Br it  Med.  Joiim.,  1874,  p.  697)  has  made  the  only  attempt 
to  establish  by  exact  experiments  the  asserted  antagonism  of  caffeine 
and  opium.  That  observer  fuund  that  the  exhibition  of  from  four  to 
four  and  a  half  grains  of  caffeine  would  save  a  proportion  of  cats 
poisoned  with  the  pre vi on aly-ascer tainod  minimum  lethal  dose  (1|-  gr,) 
of  morphine.  Several  of  the  cats  w^hieh  had  thus  been  saved  succumbed 
some  days  afterwards  to  one  and  seveu-cighths  grains  of  morphine. 
The  caffeine  was  powerles?  to  save  animals  to  which  larger  doses  of 
the  narcotic  had  been  given :  so  that  it  is  fair  to  conclude  that  caffeine 
is  within  narrow  liniils  antagonistic  to  the  narcotic  alkaloid. 

Caffeine  is  very  valuable  as  a  cardiac  stimulant  in  the  treatment  of 
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all  forms  of  hoart-fiiiluro*  When  given  to  healthy  men  it  docrcasc?*  iho 
rutc  and  markedly  increases  the  furco  of  the  pulse.  The  origioal  slate- 
mont  of  Professor  Gublur  {Bulletin  Therap,,  xci.  523)  that  it  acts  as  a 
powerful  diuretic  is  also  undoubtcKily  con-ect.  The  judications  for  its 
omploymont  are  proeisoly  those  which  call  for  the  use  of  digitalis.  It 
ditfers,  however,  fi-om  that  drug  in  the  promptness  and  fugaeiou^ne^.'' 
of  its  action,  and  in  being  a  more  certain  diuretic.  It  is,  therefore, 
especially  useful  when  there  are  pronounced  dropsical  s^inptoms.  In 
chronic  Bn'ghCs  disease  it  is  often  of  service,  especially  in  the  latter 
stages,  when  there  is  marked  cardiac  failure.  In  acute  Bright's  disease 
it  should  be  employed  with  caution^  if  at  all  It  is  superior  to  digitalis 
in  never  disagreeing  with  the  stomach  and  in  having  no  distinct  cumu- 
lative tendency.  In  some  eases^  Irowevcr,  it  produces  obstinate  wake- 
fulness, and  1  have  occasionally  found  it  necessary  to  give  it  mWcly  in 
the  early  part  of  the  day.  It  is  usually  best  to  commence  with  a  dose 
of  four  grains,  given  twice  daily,  inci'eascd  if  noeea<»ary  to  twenty  or 
twcnty-tivo  grains  a  day.  For  internal  adniinistnition  the  so-called 
citrate  of  eafteino,  which  is  officinal  in  the  British  Phannacopoeia,  is 
BUperior  to  the  alkaloid  itself,  as  more  soluble.  When  groat  pmnipt* 
ness  of  action  is  raquired,  as  in  cases  of  sudden  collapse  or  of  sudden 
cardiac  failure,  the  hypodermic  use  of  cat!eino  suggests  itself.  Unfor- 
tunately, the  ordinary  salts  are  decomposed  in  the  prasonce  of  water, 
and  aix%  therefore,  ineligible  for  hypodermic  use.  The  double  benzoate 
of  sodium  and  cafteine  has  been  proposed  as  modern telj''  stable  and 
free  from  irritating  properties.  One  equivalent  of  salicylate  of  sodium 
(160)  will  also  cause  the  sokition  of  one  equivalent  of  caffeine  (244), 
and  the  following  formula  has  bi^en  commended  by  M.  Tanret  for 
hypodermic  use:  Salicylate  of  sodium,  31  parts;  caffeine,  40  parts; 
distilled  water,  60  parts. 

CONTALL.ABIA  MAJALIS. 
In  1859  G.  F,  Walz  discovered  in  the  lily  of  the  valley  two  active 
substances,  Oonvallarin  and  ConvaUamarin,  Of  these  the  first  is  eiys- 
talline,  insohiblo  in  water,  and,  according  to  Br.  W.  Marme  (Schmidts 
Jahrh,y  Bd.  cxxxiv.  S.  166),  when  taken  in  doses  of  three  or  four 
grains,  acts  as  a  simple  purgative.  The  glueoside  convallamarin  is 
«fduble  in  water,  and  is  the  principle  to  which  the  phiut  owes  its 
action  upon  the  circulation.  Marme  found  that  it  kills  by  a  diivct 
action  upon  the  heart,  and  in  moderate  doses  first  slows  and  then 
quickens  the  pulse:  previous  division  of  the  vagi  did  not  interfere 
with  the  development  of  these  phenomena.  The  chief  studies  upon 
the  physiological  and  therujjeutic  action  of  the  lily  of  the  valley  are 
those  of  Professor  Germain  See  {BmlIL  de  fActvL  de  Med.,  No.  27,  1882, 
p.  767)  and  of  S.  Isaow  {Hoffmann  und  Sch  waiters  Jahrb.,  1883,  122, 
from  the  Russian),  Professor  8ee  finds  that  in  the  dog  it  first  slows 
the  action  of  the  heart  and  increases  the  blood-pressure  decidedly,  the 
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respirations  at  the  same  time  becoming  fuller  and  a  little  less  frequent. 
If  a  toxic  dasic  hm  been  given,  the  heart'.s  beat^  become  very  rapid  and 
irregular,  the  arterial  prossiire  still  being  much  above  normal ;  tinally 
the  pressure  begins  to  fall,  the  cardiac  pulsations  to  grow  more  feeble, 
and  death  occurs  through  syncope.  It  is  stated  that  the  pneumogastrie 
nerves  are  weakened^  but  never  paralyzed,  while  the  general  nervous 
sy^tom  is  not  affected.  In  man  the  action  of  the  drug  upon  the  cir- 
culation is  as  in  the  lower  animals,  and  there  18  said  to  be  usually 
produced  profuse  diuresis  and  sometimes  purging.  In  Isaow'a  ex- 
porimonta  upon  frogs  with  convallamarin,  the  heart  was  arrested  in 
ventricular  systole  by  two  milligrammes  of  the  pure  eonvallamarin, 
the  frog  continuing  to  live  for  a  long  time,  the  remedy  seomingly 
having  no  e^ect  upon  its  general  Rervou.<3  or  muscular  system :  iso- 
lating the  heart  had  no  eftoct  upon  the  action  of  the  poison.  In  the 
dog  the  phenomena  of  convallamarin-poisoning  were  as  described  by 
Professor  See^  it  being  further  noted  that  the  pnoumogastrics  were  not 
affoclod,  that  the  pulse  wan  often  dicrotic  ciuring  the  stage  of  rapid 
cardiac  action,  and  that  the  final  arrest  was  diastolic,  the  heart-muscle 
not  being  ab!e  to  respond  to  the  most  powerful  galvanic  stimulation. 
Dr.  I.  Ott  has  found  that  the  canliac  arrest  in  the  dog  is  systolic  (Ar- 
chives of  Med,^  Fob.  1833).  In  Drs.  Coze  and  Simon's  experiments 
the  frog's  heart  was  rendered  slow  and  extraordinarily  full  in  its  beat 
and  finally  arrested  in  systole  (Ball  Gen,  Therap,,  cv.  494),  G.  Leu- 
btischor  (Zeitschr.f,  Klin.  Mcd.^  vii.  582)  finds  that  convallamarin  pro- 
dtices  in  the  frog  progressive  palsy,  with  cramp-like  tremblings  and 
death  from  systolic  cardiac  arrest ;  in  the  mammal,  violent  convul- 
sions and  death  from  diastolic  heart-arrest ;  that  it  slows  the  heart- 
beat in  the  mammal,  and  causes  ai'hythmical  contractions,  but  in  no 
dose  elevates  at  any  time  the  arterial  pressure.  The  evidence  seems  to 
be  so  contradictory  as  to  Buggest  that  dilferent  observers  have  used 
ditferent  principles  under  the  one  name.  The  difiieulties  of  the  sub- 
ject are  rather  increased  than  diminished  by  the  recent  researches  of 
Leo  Lowenthal  (Thesis,  Wurzburg,  1885),  who,  using  the  same  preps- 
ration  in  exactly  the  same  manner  and  dose  upon  different  frogs  of  the 
eamo  species,  obt4iined  diverse  results  which  he  himself  was  at  a  loss 
to  explain.  The  Kussian  J.  Nathanson  (Lond,  MetL  Bec,^  July  15, 
1887)  claims  that  the  confusion  is  largely  due  to  the  impurity  and 
lack  of  genuineness  in  the  products  used,  even  M.  Merck  himself 
having  admitted  that  his  commercial  convallamarin  is  not  the  pure 
principle.  Nathanson  found  that  convallarin  produced  in  man  when 
given  in  doses  of  0.06  to  0J2  gramme  three  or  four  times  daily  only 
nausea,  diarrhcea,  and  gastric  pain ;  while  convallamarin  administered 
in  daily  amounts  gradually  increasing  from  0.03  to  0.3  gramme  reduced 
the  rat©  of  the  pulse  and  markedly  increased  the  iow  of  urine,  only  in 
very  rare  cases  cansing  nausea  or  vomiting. 

The  lily  of  the  valley  is  said  to  have  been  long  used  by  the  Bussian 
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peasantry  for  the  relief  of  drop^^yi  and  in  1880  Drs,  Troitzky  and  Bojo- 
jawlew&ky  called  attention  to  it  as  a  valuable  remedy  in  cardiac  val- 
vular dtseasej  especially  when  associated  with  dropsy  {Vratsch,  1880, 
47).  Professor  See  recommends  it  in  palpitation  of  the  heart,  m  car- 
diac dilatation,  fatty  degeneration^  and  other  forms  of  cardiac  weak- 
ness, also  in  valTTular  lesions  with  failing  heart-power;  in  a  word,  la 
the  class  of  cases  in  which  digitalis  is  now  used,  When  there  is  dropsy, 
its  very  positive  diuretic  action  renders  it  especially  valuable,  and  in 
some  cases  it  purges  freely,  probably  through  the  convallarin.  The 
value  of  the  remedy  has  been  confirmed  by  Professor  H.  Desplata 
{Journ.  des  Sciences  Med.  de  Lille^  Oct.  1832),  and  by  sevenil  other 
practitioners.  Although  condemned  afler  trial  by  Dr.  B.  Stiller 
\wien,M€d,  Wochenschrift,  Nov,  1882),  by  Pel  {CentralbL  f,  Therapie, 
1883),  by  Loyden  {Deutsch.  Med.  Woche7isckn,  Feb.  1883),  by  Jacobi 
and  Lnbilinski  {SUzungsh.  der  Vereim  fur  innere  Med.,  1883),  and  by 
G.  Lenbuscher,  it  has  been  highly  praised  by  Professor  Silvestrini 
(La  France  Med.,  October,  1883)  and  by  E.  Maragliana  (CentrtilbL  f. 
Med.  Wtssens.,  1883,  p,  43),  Dr.  E.  Sansom  (Lond.  Lancet,  vol  i.,  1886) 
gives  as  the  result  of  his  experience  that  convaOamarin  is  \erj  useful 
in  mitral  stenosis  with  failing  of  the  heart.  Dr.  Manne  found  that  the 
fatal  dose  of  coovallamarin  was,  for  the  dog,  0.015-0.03  gramme  ;  for  the 
cat,  0.005  gramme  ;  for  the  rabbit,  0.006-0.008  gramme.  Professor  See 
gives,  of  an  aqueous  extract  of  the  whole  plant,  from  fifteen  to  twenty- 
three  grains  a  day ;  Bojojawlewsky,  each  day  an  infusion  representing 
from  fifty  to  one  hundred  grains  of  the  plant. 

STBOPHANTHUS. 

Strophanthus  is  a  genus  of  tTOpieal  apoeynaccous  climbing  shrubs, 
the  seeds  of  several  species  of  which  have  been  used  by  the  natives 
of  Africa  as  an  arrow-poison.  Tho  pods  of  at  least  one  of  theso  spe- 
cies, stripped  of  their  outer  covering,  have  found  their  way  into  com* 
morce.  The  seeds  within  the  pod  are  abundanlly  provided  with  very 
long,  deciduous  hairs,  which  are  apt  to  be  shod  within  the  pod  itself^ 
and  are  so  numerous  as  to  weigh  nearly  as  much  as  the  seeds.  A 
chemical  analysis  of  those  seeds  has  yielded  a  crystalline  principle, 
w^hich  is  probably  of  tho  nature  of  a  glucoside.  Strophanthin  in  its 
latest  form,  as  obtained  by  Professor  T.  R,  Eraser,  is  intensely  bitter, 
freely  soluble  in  water,  and  resolved  by  tho  action  of  mineral  acids 
into  glucose  and  a  substance  to  which  tho  name  of  strophanthidin 
has  been  given.  The  name  of  Strophanthus  Kombe  has  been  given  to 
tho  species  which  is  believed  to  yield  the  Kombe  poison,  but  It  is  prob- 
able that  other  species  of  the  genus  have  similar  properties  and  are 
similarly  used  by  the  natives  of  Africa,  and  that  their  seeds  will  enter 
commerce  with  those  of  the  Strophanthus  Kombe. 

Physio  LOGICAL  Action.— The  first  experiments  with  the  Kombe 
arrow'poison  were  those  of  Professor  T,  R  Eraser  {Joum.  Anal,  and 
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Pfii/s.,  vol.  vii.  p.  1^1)-  One-twGntieth  of  a  grain  of  tbe  extract  of  the 
Beeds  producod  in  the  frog  stiffnees  of  tho  limbs^  gradual  loss  of  roflox 
Bcnsibiiity,  arre^st  of  the  heart  in  systole,  and  allor  a  time  complete  loss 
of  voluntary  movomentj  the  respiration  euntinuing  for  a  length  of  timo 
aftev  the  cessation  of  the  heart's  beat>  When  the  poison  is  brought 
in  direct  contact  with  the  niuj^cles  its  influence  is  immediate,  and  when, 
in  Fraser  s  experiments,  the  muscles  of  a  leg  were  protected  from  the 
poisoning  by  lying  the  arteries,  galvanization  of  the  nerve  caused 
iictive  contractions  at  a  time  when  mosclcs  elsewbere  failed  to  respond 
to  any  irritation  of  their  nen'es  or  substance  The  fii-st  influence  of 
the  poison  upon  the  muscuhir  fibre  is  to  increase  its  tonicity,  and  when 
the  musole  dies  it  does  not  go  into  relaxation^  but  passes  directly  fiv>m 
life  into  post-niortera  rigidity.  K,  N.  Bahadhurji  {Brit.  MeiL  Journ.j 
vol.  ii,,  1887)  affirms  that  preceding  the  condition  of  paralysis  there 
is  a  stage  of  hyperscsthesia,  and  that  the  paralysis  of  voluntary  move- 
ment and  of  respiration  is  due  to  a  diract  action  of  the  poison  upon  the 
muscles  themselves;  but  he  is  in  opposition  to  Fi-aser  in  stating  that 
tho  motor  nerve-trunks  arc  also  affected. 

That  Kombe  acts  upon  the  heart  of  the  frog  directly  has  been 
abundantly  pn:>ved  by  Dr.  Fraser  (loc.  cU,,  also  Brit  Med.  Journ,^  vol. 
ii.,  1885)  and  by  Bahadhurji,  who  found  that  the  poison  afl^ects  the 
isolated  frog's  heart  precisely  as  it  does  when  injected  into  tho  unin- 
jured animal.  Dr.  Fraser  noted  that  after  death  both  vohintitry  jxin^- 
cles  and  cardiac  muscles  are  rigid,  with  an  acid  reaction.  The  muscle 
of  tho  flag's  heart,  however,  is  much  more  suseoptiblo  to  tho  action  of 
fitrophanthus  than  are  tho  volimtary  muscles.  Tho  available  infor- 
mation as  to  the  influence  of  strophanthus  upon  tho  mammalian  circu- 
lation is  both  insufficient  and  contradictory.  Dr.  Frasor  affirms  that 
it  causes  a  marked  increase  of  the  arterial  pressure^  while  Bahadhurji 
states  "  that  blood -pressure  tracings  show  no  appreciable  riso."  Frasor 
believes  that  the  drug  has  little  or  no  influence  upon  tho  blood-vosselSj 
but  Bahadhurji  asserts  that  the  blood-vessols  seem  to  bo  contracted 
under  its  influence, — a  statement  which  is  in  direct  contradiction  to 
his  own  assertion  that  the  blood -pressure  tracings  show  no  appreciable 
rise.  If  stroplianthus  produces  a  rise  of  the  arterial  pressure,  it  prob- 
ably acts  upon  the  muscular  fibres  of  the  blood-vessels  as  it  does  upon 
tho«e  of  the  heart. 

No  very  elaborate  experiments  have  been  made  with  strophanthus 
upon  healthy  men,  but  Professor  Drasche  obtained,  in  about  three 
hours  after  five  drops  of  the  tincture,  a  fall  of  from  eight  to  twelve 
beats  per  minute  of  the  pulse.  After  ten  drops  tho  pulse  fell  in  half 
an  hour  twelve  to  twenty  beats ;  after  twenty  drops,  thirty  beats :  thei*o 
was  no  alteration  of  the  respiration,  hut  a  slight  fall  of  temperature. 
A  hypodermic  injection  of  fifteen  drops  of  the  tincture  produced  much 
local  irritation,  repeated  vomiting  with  nausea,  copious  secretion  of 
urine,  and  a  fall  of  the  pulse-rate. 
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In  many  cases  of  cardfac  disease  strophanthus  has  produced  a  great ^ 
increaso  in  the  renal  secretion;  but  Bal)iul!iurji  statea  that  it  docs  not 
increase  diuresis  in  rabbits,  and  Zorner  and  Loaw  affirm  that  it  eau&ea 
no  increase  of  the  urinary  accretion  in  healthy  men.  These  observa- 
tions, if  corroctj  prove  that  the  diuretic  action  of  the  drug  in  disease 
is  the  result  of  an  increased  blood -supply  to  the  kidneys^  a  coneiuslon 
whieh  is  affirmed  by  the  oncometric  experimentsof  Br,  Phillips  {Tra/is, 
Internet,  Cong.^  Washington^  1887),  who  found  that  the  drug  does  not 
distinctly  affect  the  size  of  the  kidneys. 

Summary. — Strophanthus  is  primarily  a  muscle-poison,  and  probably 
has  little  influence  upon  the  nerve-centres  or  ncrve-trunks»  In  the  frog 
and  in  all  probability  also  in  the  mammal  it  acts  directly  upon  the 
heart-muscle,  causing  in  moderate  doses  increased  functional  activity, 
and  in  overdoses  tetanic  arrest.  Its  action  upon  the  blood-vessels  is 
not  positively  known,  but  it  probably  atfects  the  rauscles  in  their  wallaj 
as  it  does  the  heart-muscle. 

Therapfxtics. — Strophanthus  has  been  employed  by  a  eufficien( 
number  of  careful  clinical  observers  to  prove  its  value  in  practicall 
medicine.  The  indications  for  its  administration  are  precisely  similar 
to  those  which  call  for  the  use  of  digitalis.  In  cases  of  cardiac  weak- 
ness a  single  dose  usually  produces  in  from  half  an  hour  to  an  hour  a 
fall  in  the  frequency  of  the  pulse  with  a  distinct  increase  of  force, 
effects  which  last  from  four  to  eight  hours.  If  it  be  correct,  as  affirmed 
by  Professor  Drasche,  that  it  has  a  more  stimulant  influence  on  the 
heart  than  has  digitalis,  and  less  of  permanent  power,  strophanthus 
should  be  useful  in  the  treatment  of  collapse;  but  there  has  as  yet  been 
no  sufficient  test  of  its  power  in  that  condition,  and  the  tincture  is  too 
irritant  for  hypodermic  use.  Its  influence  upon  the  secretion  of  urine 
in  cardiac  disease  is  affirmed  to  be  remarkable,  the  urine  frequently 
being  increased  four-  or  fivefold,  and  the  drug  ought  a  priori  to  bo  of 
especial  value  in  eases  of  pulmonic  (Edema  or  severe  general  dropsy  due 
to  cardiac  disease.  When  given  in  overdose  it  prodticos  burning  in  the 
CESophagus  and  the  stomach,  with  gastric  distress  and  severe  vomiting, 
but  no  cumulative  action  has  been  yet  observed,  and  the  rapidity  with 
which  its  cflfects  come  and  go  makes  it  highly  improbable  that  it  can 
accumulate  in  the  system.  Its  influence  is  much  less  permanent  than 
is  that  of  digitalis,  and  it  is  not  likely  to  replace  that  remedy  in  heart 
disease,  but  will  rather  be  used  as  a  aueccdaneum  when  a  very  imme 
diate,  temporary  eflect  or  a  temporary  change  of  remedies  is  required. 
In  one  hundred  and  twenty  cases  of  cardiac  disease  M,  Furbringer 
found  it  useful  in  only  thirty  instances  ;  and  in  throe  cases  in  which  the 
remedy  had  been  used  in  a  large  quantity  and  for  a  long  time,  sudden 
death  from  syncope  occurred  (Xe  BidL  Mcd.^  Jan.  22,  1888).  I  do  not 
believe  that  death  was,  however,  caused  by  the  strophanthus,  but  think 
it  was  a  parallel  oceurronco  to  what  often  occurs  in  advanced  cardiac 
disease  treated  with  very  large  doses  of  digitalis  (see  page  363). 
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ncTiaid  Loaw  (TFIfeii,  M^d,  Wochen.,  1R8T)  have  employed  stroplianthus 
willjiiUeged  tsuocess  in  Basedow' i  disease  and  in  Bright* s  disettse :  they 
coiMidiir  it  edpecmlly  us^tslul  in  renal  affections  with  secondary  fiiiluro 
of  Ui#  htsart,  a  condition  in  which  I  have  eeen  it  act  most  advanta- 

Tliere  i»  no  ofHeinal  prepai*ation  of  strophanthus,  but  the  tincture, 

f>rvjiiinKl  according  to  the  formula  of  Proto-isor  Fmi«er,  may  be  given 

ill  doscd  of  from  tive  to  ten  drops.      Unless  the  pructitioner  be  ac- 

quiloied  with  the  individual   preparation   he  is  using,  the  minimum 

<icie  ahoold  always  be  first  employed.     To  maintain  the  eifect  of  the 

iln^  11  i»  necessary  to  give  it  at  least  every  eight  hours.     Profess^or 

I'Wfter  fiMtnd  that  a  solution  of  one  part  of  strophanthin  and  six  million 

parC^  of  water  would  cause  systolic  cardiac  arrt?st  in  the  frog  id  about 

Iwtfuty  minutes^  and  Professor  Drascho  has  used  it  in  doses  of  one 

illigmmme  three  times  a  day.    It  is  probable  that  the  strt>phAnthin 

i*i  by  Professor  Drascho  was  not  a  chemically  pure  principle,  and 

ti^iftt  the  dose  of  the  pure  glucoside  is  less;  and  until  wo  have  a  more 

crurale  knowledge  of  the  activity  of  pure  strophantbin  it  must  be 

I'ven  with  the  gi*oatest  caution. 

SPARTBHSTE. 

Sparteine  ie  a  liquid  alkaloid  obtained  from  the  Cytisus  Seoparius,  or 

eatttmon  broom  plant.    (See  ScoPARitis, )    It  is  colorless,  of  a  penutnUing 

!    extremely  bitter  taste,  soluble  tn  alcohol,  in  ether,  and   in 

i  111.     With  sulphuric  acid  it  forms  a  crystalliiio  SiUt  of  a  pale- 

gt>ceaish  color,  very  soluble  in  water. 

p!  !CAL  Action, — Accmniing  to  Husemann  (Pftanzenstoff'e), 

HiutM  I  about  four  grains  of  8]>arteine  administered  to  the  nibbit 

lactose  a  very  short  stage  of  excitation,  followed  by  quiet  sleep  and 

d«aUi  in  thro©  hours,  while  in  Schroffe  experiments  a  single  dmp  pi*o- 

<iilOftd  violent  convulsions  followed  by  muscular  weaknesH,  depression 

^ike  heart's  action,  renewed  convulsions^  and  death.     The  more  recent 

'^^•aariehefe  of  De  Rvmon,  Gritfo,  and  othci-s  show  that  there  are  two 

*^gtii  of  sparteine* poisoning:   the  first  of  these  is  chamcterized  by 

^'^•■llMiitg,  incoonli nation  of  movomenta,   increase  of  reflexes,  clonic 

***i  Ionic  convulsions,  embarrassment  of  respiration,  acceleration  of  the 

P**Uio,  and  enfeeblement  of  the  heart ;  the  second,  by  enfeeblement  of  all 

****  Atoctions,  the  respiration  becoming  more  and  more  depressed,  and 

'^^tli  ppDceded  by  convulsions  occurring  fmm  paralysis  of  the  respini- 

•^^'^^  cenlrea.     Dr.  Pick  found  that  by  artificial  respiration  life  may  be 

J^^tiliwigwl  for  a  very  considerable  period.     Pick   (Arch.  f.  Exper.  Path, 

^H^  Pharm*^  1887)  is  in  accord  with  MitchcH  in  stating  that  sparteine 

*tff5e1«  iho  cerebrum  both  of  frags  and  of  mammals,  and  that  it  is  there- 

'^^t^  a  narcotic,  although  its  paralyzing  influence  upon  the  spinal  cord 

^^^  U|)»on  the  motor  nerves  is  dominant.     This  alleged  inrtucnee  upon 

^  he  motor  nerve-trunks  appeal^,  however,  to  be  disproved  by  Do  Ry  mon 
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(TJihes,  1880)  and  by  Griffe  (These,  Lyons,  18S6),  wbo  are  in  accord  in 
jiflintiing  that  neither  the  motor  nor  the  sensory  nerves  are  a  If ec  ted  by 
the  alknloid.  Indeed,  Fick  himself  states  that  the  fatal  arrest  of  respi- 
ration and  the  loss  of  reflex  aetivitj^  are  chiefly  of  centrie  origin,  and 
in  one  placo  affirms  that  the  motor  nerves  after  death  i^cact  to  a  faradic 
ciin*enty  so  that  it  must  be  concluded  that  sparteine  has  little  or  no 
influence  upon  the  peripheral  nerre.  When  applied  locally  to  the 
muscles,  sparteine  has  some  influence  in  diminishing  their  excitability 
aud  prolonging  the  duration  of  the  latent  period  (Do  Rynion,  Griffe). 
But  it  does  not  destroy  the  functional  activity  of  the  niusclc«  even 
when  brought  in  direct  contact  with  them  in  a  concontmted  form,  and 
its  influence  is  too  feeble  to  be  manifestod  in  general  poisoning, 

Dr,  Labordo  (Compt.-Rend.  Soc.  Btolofj.,  Nov.  21,  18S5)  was  the  first 
to  call  attention  to  the  fact  that  sparteine  acts  upon  the  heart,  causing 
both  in  the  frog  and  in  the  mammal  an  enormous  increase  in  the  size  and 
height  of  the  pulse-wave.  The  subject  has  been  further  iuvostigated 
by  Grim.^  (  Thht'.  221,  Nancy,  18S«j),  by  Garand  (  These  21B,  188(i  Lyons), 
by  Masius  (Z?w//.  Acad.  Roy.  Med.  Beh],^  vol.  i,  p.  218),  and  by  Gluzinski 
(  Vratch^  No.  3,  1887,  absti-act  in  Med,  and  Surg,  Reporter^  Ji^ly*  1S8T). 
According  to  Grifte,  in  the  isolated  heart  of  the  frog  sparteine  causes  an 
extraordinary  persistence  of  contractions;  if  the  dose  has  been  moder- 
ate there  is  an  aeceioration  of  the  pulse  from  paral^^sis  of  the  pnoumo- 
gastric  centre,  followed  by  a  slowing  of  the  heart ;  if  the  dose  has  been 
very  large  the  pulse  is  rendered  less  infrequent  from  the  beginning. 
The  same  investigator  found  that  in  mammals  small  doses  accelerate  the 
pulse  without  altermg  the  arterial  pressujx%  and  that  somewhat  larger 
doses  cause  at  first  acceleration  aud  then  retardation  of  the  pulse. 
After  x^vy  large  doses  there  is  a  primary  slowing  of  the  pulse,  with  a 
gradual  fall  of  the  arterial  pressure  in  spite  of  the  fact  that  the  cardiac 
waves  are  extremely  large  and  full.  Masius  in  experiments  upon  the 
dog  obtained  results  similar  to  those  of  Griflfe,  and  calls  especial  attention 
to  the  fact  that  in  poisoning  during  the  period  of  asphyxia  the  pulse- 
wavos  am  oxtraoixlinarily  largo.  Fick^  Griffe,  Garand,  and  Masius  all 
note  that  small  doses  of  sparteine  weaken,  and  larger  doses  paralyze, 
t  he  periphernl  portions  of  the  pneiimogastric  nerv^es,  Fick  further  states 
that  in  the  heart  under  the  influence  of  sparteine  diastolic  arrest  can- 
not be  produced  by  muscarine,  and  believes  that  the  inhibitory  centres 
in  the  heart  itaelf  are  paralys&ed.  It  is  certain  that  spai-teine  acts  upon 
the  heart  in  man  as  in  other  mammals^  although  no  cases  of  human 
poisoning  have  been  recorded. 

According  to  Logris,  sparteine  in  doses  of  twenty-five  centigrammes 
has  no  perceptible  influence  upon  the  human  brain  or  spinal  coni, 
although  doses  of  thirty  centigrammes  or  over  cause  vertigo,  head- 
ache, palpitations,  and  formications  in  the  extremities.  After  forty 
centigmmmes  Garand  noticed  very  decided  cardiac  pain,  with  sensa- 
tions of  heat  and  redness  of  the  face,  and  loss  of  power  in  the  legs,— ^ 
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i©sjmptoTU8  comnumcing  iibout  twenty  nvinutoa  after  tlio  ingcstiou 
of  the  alkaluid  and  reaching  their  maximum  in  four  or  five  hours. 

The  drift  of  our  prescDt  evidence  is  to  whow  that  sparteine  does  not 
represent  the  diuretic  influence  of  scopariua.  In  Griffe'a  experiments 
upon  rabbits  the  excretion  of  uiine  was  absolutely  decreased  under 
its  influence,  and  the  statements  of  elinieiana  are  in  the  main  con- 
cordant in  affirming  that  altliongh  in  some  cases  of  heart-disease  the 
urino  has  been  manifestly  increased  by  the  alkaloid,  commonly  no  such 
result  is  produced  r  it  is  scarcely  questionable  that  any  increased  diuresis 
which  may  occur  is  soeoudary  to  the  regulation  of  the  circulation.  In 
some  casos  intestinal  irritation,  as  indicated  by  diarrhoea,  has  been  caused 
in  man  by  sparteine. 

Summer >j, — Our  present  knowledge  is  vary  imperfoctj  but  such  facts 
as  we  have  indicate  that  sparteine  acts  powerfully  upon  the  cerebnil 
and  spinal  centres  as  a  depressant ;  that  it  kills  by  pamlyzing  the  re- 
spiratory centro;  that  it  has  a  direct  influence  upon  the  heart  or  its 
contained  ganglia,  by  virtue  of  which  at  first  it  increases  the  force  of 
tho  contraction^  but,  if  the  dose  have  been  largo  enough,  finally  lessens 
tho  force;  that  at  first  it  increases  the  pulse-rate  by  paralysing  tho 
pnoumogastrics,  and  afterwards  diminii^hes  it  by  acting  upon  the  heai't; 
and  that  it  has  no  pronounced  oftcct  upon  tho  kidneys, 

Thebapeutics.^ — The  results  obtained  in  tho  physiological  labomtory 
indicate  that  sparteine  is  a  direct  stimulant  to  the  heart,  but  has  nooftect, 
at  least  in  thoi-apcutic  doses,  upon  the  vasomotor  system.  Its  applica- 
tion to  tho  treatment  of  disease  has  been  studied  by  a  immber  of  clini- 
cians. Professor  See  atfirma  it  to  be  of  great  value  in  cardiac  affec- 
tions in  increasing  tho  force  of  tho  pulse,  and  especially  in  producing 
regularity  in  cases  of  ixTcgular  heart-action.  Indeeil,  he  states  that 
for  the  purpose  of  making  an  irregular  pidae  regulai*  it  is  the  most 
powerful  remedy  known.  According  to  tho  samo  observer,  the  action 
of  the  drug  is  usually  manifest  within  an  hour  after  its  ingestion,  and 
is  still  peix:eptible  two  or  three  dnys  at\er  the  cessation  of  it^  adminis- 
tration.  The  value  of  sparteine  in  tho  treatment  of  failing  heart  has 
been  confirmed  by  Garand,  Roland  (Le  Foitou  Med.^  1887),  and  Yoit 
{Med.  Chron.,  April,  1887). 

Mr,  J.  M.  Clarke  {Amer.  Journ,  of  Med,  Sci*,  Oct.  1887),  in  a  paper 
of  considerable  length,  states  that  in  failing  heart  tho  symptoms  of  the 
action  of  sparteine  develop  in  thirty  ininutes  and  continue  for  five  or  six 
houi's,  and  consist  primarily  of  a  nmiked  retardation  of  the  pulse,  with 
increase  of  the  force  and  of  the  arterial  tension,  tho  skin  at  tho  same 
time  becoming  red  and  moist,  while  the  respiration,  which  is  at  fii'st 
quickened,  soon  becomes  slower  and  fuller  than  norjua!.  When  taken 
in  overdoses  he  aflirma  that  it  causes  very  high  tension  of  tho  pulse, 
with  sharp  cutting  pains  and  throbbing  over  the  heart.  In  rare  cases 
bore  is  nausea.  Curiously  enough,  he  fuilher  states  that  when  there 
hypertrophy  of  the  left  ventricle  sparteine  diminishes  tho  foi*ce  of 


SESERAL  REMEDIES. 


the  heart  He  hms  employed  it  with  asserted  excellent  results  in  mtral 
reijurgiiation^  mitral  stenosis,  aortic  regurgitation,  asthma,  and  various 
functional  cardiae  demagementa.  A  very  important  statem<?Qt  which 
he  makes  is  that  he  has  sueoeeded  in  oontrolUng  the  pulse-rate  and 
general  gjTnptoms  in  Graves's  disease.  In  opposition  to  these  asser- 
tions, Hana  Leo  {Zeitst^hr,  /  Kiin,  Med.,  1887,  142)  finds  sparteine  » 
very  uncertain  remedy,  and  the  conclusion  arrived  at  by  Hiero  Stoesiel 
(Centralbl.  f.  Therapie,  1887,  163),  that  it  is  inferior  as  a  heart  tonic  to 
digitalis,  and  is  only  to  be  employed  as  a  suecedaneam  to  that  drug*  prob* 
ably  correctly  indicates  the  scope  of  its  influence  for  good.  It  has  the 
advantage  of  acting  very  quickly.  The  coraraencing  dose  should  not 
be  more  than  the  twentieth  of  a  grain,  although  probably  larger 
amounts  will  be  required  for  decided  e^ect :  Clarke  gives  the  dose  as 
oae-sixtcenth  to  one  quarter  of  a  grain,  increased  to  two  grains  when 

required. 

ADONTDINB. 

Adonis  vernalis,  a  plant  of  Northem  Europe  and  Asia,  containa  a 
glucoside  to  which  Dr.  Cervello  has  given  the  name  of  adonidine.  Ac- 
cording to  Cervello,  adonidine  causes  in  the  frog  first  increase  in  the 
force  of  the  systolic  contractions,  then  irregularity  of  rhythm  with  long 
diastolic  pauses,  and  finally  arrest  in  violent  systole,  the  most  charac- 
teristic phenomenon  being  the  peristaltic  movements  which  p»rocede  the 
cardiac  arrest.  According  to  Br.  H.  A.  Hare  {Tkerap.  Gaz.,  1886,  220), 
adonidine  first  increases  and  then  slows  the  rate  of  the  beat  in  the  cut- 
out frog's  heart,  while  its  injection  into  the  frog  is  followed  by  a  period 
of  slowing  of  the  cardiac  movements,  with  long  diastolic  pauses,  suc- 
ceeded by  great  inci*ease  of  the  pulse- rate,  which  in  turn  gives  way  to 
slow  movement,  ending  in  arrest.  Whether  the  heart  be  isolated  or  in 
situ^  this  arrest  is  diastolic.  The  contradiction  between  those  two  ob- 
servers as  to  the  final  arrest  is  absolute  and  not  readily  explained.  The 
slowing  of  the  pulse  noted  by  Dr.  Hare  was  found  by  hira  to  be  due  to 
stimulation  of  the  pneumogas tries,  as  it  was  prevented  by  their  section. 
That  the  liiastolic  arrest  was  not  an  occasional  phenomenon  the  result 
of  excessive  inhibition,  as  is  sometimes  seen  from  digitalb,  was  proved 
by  its  occurring  after  section  of  the  vagi,  as  well  as  by  the  fact  that 
galvanization  of  thei^e  nerves  in  the  later  stages  of  the  poisoning  failed 
to  affect  the  heart  markedly,  they  appearing  to  be  paralyzed. 

In  Dr.  Hare's  experiments  adonidine  increased  very  distinctly  the 
arterial  pret^sure  in  the  dog,  while  docreasin^^  the  pulse-rate.  After  lai*ge 
doses  tlie  first  rise  Ls  followed  by  a  marked  t'iill  of  arterial  pressure,  with 
irregularity  of  the  heart's  action,  and  finally  diastolic  arrest.  The  ex- 
periments of  Cervello  {Arch.  f.  Exp.  Path,  u,  Pharm.,  xv,)  and  of  Bub- 
now  {St.  Petersh,  3fed,  Woch.,  1879)  are  in  accord  with  those  of  Dr. 
Hare  in  showing  that  the  drug  produces  first  rise  and  then  full  of  press- 
ure. Dn  Hare  found  that  in  animals  whoso  spinal  cord  had  been  pre- 
viously cut,  a  rise  of  pressure  followed  the  exliibition  of  adonidine,  but 


CARDIAC  STIMULANTS. 


383 


act 


was  not  80  great  as  in  tlie  normal  dog,  fio  that  it  is  possible  that  tho 
drug  acts  as  a  stimulant  not  only  on  the  heart  but  also  on  tho  viiao- 
motor  syetoin,  Tho  firat  slowing  of  the  pulse,  according  to  Dr.  Haro, 
ia  the  result  of  stimulation  of  tlie  inhibitory  nci'ves,  since  it  was  pre- 
vented by  thoir  pr^irious  section,  whiio  the  final  fall  of  preesuro  is  at 
least  in  part  due  to  the  vaso-niotor  palsy,  since  neither  galvanization  of 
the  sciatic  nerve  nor  asphyxia  had  any  effect  at  a  time  when  the  heart 
had  still  considerable  powon 

Summary. — What  physiologieal  facts  wo  have  indicate  that  adonidinu 
acts  as  a  direct  stimulant  to  the  heart-muscle  or  tho  intra-eardiac  gan- 
ia,  and  probably  also  to  the  vaso-motor  centres,  and  that  in  largo  doses 
paralyzes  both  heart  and  vessels. 

TuERAPEUTK^.^ — In  1879  Adonis  vernalis  was  introduced  to  the  medi- 
cal world  as  a  cardiac  stimulant  by  Bubnow,  a  pupil  of  Professor  Bot- 
kin.  Since  then  it  has  been  tested  by  a  number  of  physicians,  with 
fairly  concordant  results.  The  general  testimony  ia  that  its  action  in 
disease  resembles  that  of  digitalis,  and  that  it  is  useful  in  the  same  class 
of  cases.  It  is  much  more  prompt  than  is  digitalis,  and  Bunind  affirms 
that  it  has  no  cumulative  tendency.  There  has  been  some  diffoi^ence  of 
opinion  in  regard  to  its  diuretic  action,  and  whatever  of  such  influence 
it  has  must  be  attributed  to  its  action  upon  the  circulation  in  the  kidneys, 
rather  than  to  any  marked  direct  power  over  the  secreting  structure, 
Durand  asserts  that  it  never  produces  disturbances  of  the  alimentary 
canal,  but  Lublinski  and  Iluchard  have  both  seen  it  prodoce  so  much 
vomiting  or  diarrhcea  as  to  require  its  withdrawal  In  a  case  I'eportcd 
by  Durand  in  which  by  mistake  three  grains  of  adonidine  wei*e  given 
every  halt^-hour,  violent  vomiting  and  diarrhcea  were  the  most  ti*oublc- 
some  symptoms.  Bulmow  employed  the  infusion  made  from  the  whole 
herb  4  to  8  parts  in  180  parts  of  water,  and  of  this  he  adminiKlcred  a 
tablcspoonfal  every  two  hours.  Durand  gives  the  dose  of  adonidine 
as  0,02  centigramme  (0.3  grain)  repeated  at  intervals  of  throe  or  fnur 

LOUTS. 
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There  are  certain  druga  whieh  are  used  by  practitioners  to  decrease 
tho  activity  of  the  circulation ;  and  it  is  these  which  are  here  consldGred 
under  tho  beadinsr  of  Cardiac  Depressants.  Many,  in  fact  all  of  them» 
possess  other  powers  besides  those  which  cause  them  to  be  considered 
under  this  caption,  and  none  of  them  arc  in  very  close  accord  in  these 
qualities.  There  is,  however,  a  general  resemblance  in  the  action  of 
such  as  are  dcri%^ed  from  the  vegetable  kingdom,  in  that  they  are  all 
depressants  to  tho  motor  nervous  system  and  yet  all  produce  convulsions, 
I  have  made  an  especial  experimental  study  of  these  convulsions  {Pkila* 
3red.  Times,  vol.  iii.)^  and  have  found  that  they  are  cerebral  and  not 
spinal,  because  they  do  not  occur  in  any  part  of  the  body  separated  by 
section  of  tho  cord  from  cerebral  influence.  Further^  they  are  probably 
duo  to  disturbance  of  tho  circulation  at  the  base  of  the  brain,  for  tho 
following  reasons,  tho  truth  of  each  of  which  has  been  experimentally 
determined:  tli'st,  lessening  of  tho  circulation  at  the  base  of  tho  brain 
will  cause  convuisions ;  secondly,  the  convulsions  produced  by  the  car- 
diac dopressanta  do  not  occur  until  the  arterial  pressure  is  reduced  about 
ono-hulf;  thirdly^  if  the  disturbance  of  the  cerebral  circulation  be  arti- 
ficially increasGd  by  tying  the  carotids  previous  to  poisoning,  or  in  any 
other  way,  the  convulsions  come  on  sooner  and  are  more  violent; 
fomlbly,  in  some  animals  the  convnlsions  caused  by  arresting  circula- 
tion at  the  base  of  the  brain  are  feeble  and  ill  defined,  while  in  others 
they  are  violent,  and  I  have  found  that  in  species  of  the  first  order 
cardiac  depressants  produce  but  slight  convulsions,  while  in  species  of 
the  second  order  they  cause  violent  convulsions. 

The  indications  for  the  use  of  a  cardiac  depressant  may  be  said  to  be 
increased  arterial  excitement,  sthenic  fevei-a,  and  severe  local  inflamma- 
tions. In  order  that  a  rational  selection  of  the  various  drugs  may  bo 
made  for  any  individual  ease,  it  is  necessary  to  stud>^  how,  in  these 
various  conditions,  relief  is  afforded  by  an  arterial  sedative.  'When 
there  is  arterial  excitement  from  irritation  or  excitement  of  the  heart, 
the  mode  of  relief  is  too  obvious  to  need  discussion.  It  is  plain  that 
in  such  a  case  a  drug  should  bo  selected  which  simply  depresses  the 
heart*8  action  and  does  notbing  more.  In  sthenic  fever  tho  case  is 
different:  here  it  is  desirable  to  relax  the  poriphei'al  vessels  and  to  pro- 
mote a  flow  of  blood  to  them,  while  the  rapidity  and  force  of  the  cir- 
cuhition  are  diminished.  A  drug  which  depresses  the  action  not  only  of 
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he  heart  but  also  of  the  superficial  vaso-motor  nerv6a  ib  here  indicated, 
and  if  to  these  powers  is  added  a  special  one  of  stimulating  the  perspi- 
ratory glands,  the  most  perfect  remedy  is  obtained.  With  inflammation 
the  effect  desired  is  a  lessening  of  the  flow  of  blood  to  the  part.  A 
simple  cardiac  depressant  may  do  this^  by  lowering  the  force  of  the  circu- 
lation, but  a  cardiac  vaso-motor  depressant  is  far  more  powerful.  The 
blood-vessels  of  the  inHamed  part  are  already  dilated,  and  consequently 
attract  blood,  as  it  were,  to  the  part.  If  the  remedy  dilates  all  the 
blood-vessels,  this  local  attraction  ceaiaea,  and  blood  is  diverted  from  the 
inflamed  tissue.  It  would  appear  from  the  experiments  of  Ludwig, 
Schiff,  and  others  (Za  JVazione^  Aug.  1872)  that  the  blood-vesaela,  after 
complete  dilatation,  are  able  to  hold  twice  the  normal  amount  of  blood, 
and  Golz,  quoted  by  Fothergill  (Brit,  Med,  Journ.j  1873),  found  that 
the  intestinal  vessels  were  able  to  contain  all  the  blood  of  the  body. 
Those  facts  show  how  by  means  of  an  arterial  sedative,  which  paralyases 
the  vaso-motor  centres,  '*  wo  can  bleed  a  man  into  his  own  blood-vessels," 
or,  in  other  words,  get  much  of  the  effect  of  a  venesection  by  drawing 
blcN>d  from  the  diseased  part. 

AKTIMONT. 
ANTIMONII   OXIDUM.    U.S.— OXIDE   OF  ANTIMONY. 

A  grayish-white  powder,  insoluble  in  water,  wholly  soluble  in  hydro- 
chloric or  tartaric  acid.  It  is  prepared  by  dissolving  the  sulphuret  of 
antimony  in  hydrochloric  acid,  adding  nitric  acid,  and  precipitating  with 
water  of  ammonia.  Its  solution  in  the  stomach  is  dependent  upon  the 
acid  there  present,  and  consequently,  being  uncertain  in  ita  action,  it 
should  not  be  used  internally— although  it  is  capable  of  producing  all 
the  effects  of  tartar  emetic,  for  the  preparation  of  which  it  was  intro- 
duced into  the  Pharmacopceia.  Antimanii  Sulphidum  17,8,,  Antimonii 
Sulphidum  Pitrificafum,  U.S,,  and  Antimonii  Sulphuratum^  U.S.,  are  still 
more  uncertain  preparations,  whoso  therapeutic  ubq  ought  not  to  be 
encouraged, 

ANTIMONII   ET  POTASSII  TARTRAB.     US —TARTRATE   OF 
ANTIMONY  AND  POTASSIUM. 

Tartar  Emetic  is  prepared  by  boiling  the  oxide  of  antimony  in  a 

solution  of  bi tartrate  of  potassium.  It  occurs  in  the  fonn  of  a  white 
powder,  the  result  of  the  pulverization  of  transparent^  colorless,  slightly 
efflorescent  crystals,  which  are  most  commonly  rhombic  octahcdi-ons. 
Its  taste  13  vanously  described:  to  me  it  is  at  first  very  ^ilight,  but  at^or 
a  time  styptic  and  acrid*  In  some  persons  it  blisters  the  tongue  and 
lips  al^or  a  few  moments  of  contact.  Tartar  emetic  is  Insoluble  in  abso- 
ite  but  soluble  in  dilute  alcohol,  soluble  in  from  two  to  three  parts  of 
lih'ng  water,  and  in  from  twelve  to  fifteen  parts  of  water  at  ordinary 
temperatures.  It  is  incompatible  with  alkalies  and  with  acids,  including 
tannic  acid  and  substances  containing  it. 
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Phtsiological  Action. — Locally  applied,  tartar  emetic  is  an  irri- 
tant, acting  upon  Bome  very  delicate  and  dusceptible  skins  in  a  verj* 
fihort  timo.  In  most  instances,  however,  it8  continuous  application  for 
several  days  is  necessary  to  produce  any  effect.  At  fimt  there  is  simply 
a  redness,  accompanied  by  some  burning  pain  and  the  eruption  of  email 
papules,  which  shortly  become  converted  into  vesicles  and  then  into 
pustules.  These  are  irregular  in  shape  and  size,  varying;  from  on&- 
eighth  of  an  inch  to  an  inch  and  a  half  in  diameter,  and  are  very  pain- 
ful. Sometimes  these  pustules  give  rise  to  small  sloughs,  but  generally, 
if  the  application  be  withdniwn,  they  simply  give  origin  to  superficial 
ulcers,  which  readily  heah 

The  only  symptoms  which  are  induced  by  small  therapeutic  doses 
(one-twelflth  of  a  grain)  of  tartar  emetic  when  exhibited  for  a  short 
time  are  a  scarcely  perceptible  diminution  of  the  force  of  the  pulse 
and  an  increase  of  the  perspiration. 

By  somewhat  larger  amounts  of  the  dnig^  nausea  is  induced^  accom* 
panied  in  a  more  decided  degree  by  the  phenomena  just  mentioned. 
After  large  doses,  prolonged  nausea,  violent  vomiting  and  retching, 
with  marked  reduction  of  the  force  of  the  pulse,  great  muscular  re- 
laxation, and  a  feeling  of  faintness,  occur.  At  the  same  time  the 
saliva  is  generally  increased  in  amount,  and  the  skin  is  bedewed  with 
sweat. 

After  poisonoug  doses  all  those  symptoms  are  intensified.  The 
vomiting  is  violent,  repeated,  continuously  re-excitcd  by  the  slightest 
provocation,  and  is  accompanied  by  burning  in  the  oesophagus  and 
stomach  and  by  colicky  pains  in  the  abdomen.  The  matters  vomited 
are  first  mucus,  then  mucus  with  bile,  and  finally,  in  some  cases,  blood. 
With  the  gastric  disturbance  occurs  violent  and  frequent  serous  purging, 
the  discharges  resembling  those  of  cholera,  but  becoming  in  some  cases 
towards  the  last  bloody.  Cramps  may  occur  in  the  extremities,  and,  in 
conjunction  with  the  serous  purging,  have  caused  the  antimonial  poi. 
soning  to  be  mistaken  for  clmleru.  Tho  exhaustion  is  extreme,  and 
deepens  into  collapse,  with  thready  or  imperceptible  pulse,  pinched, 
livid  countenance,  suppressed  voice,  profuse  cold  sweats,  lowered  tem- 
perature, and  at  last  death  from  asthenia.  geneniUy  preceded  by  stupor 
or  convulsions:  indeed,  Taylor  reports  eases  in  which  wild  delirium 
was  present  aome  hours  before  death.  The  urine*  in  mild  eases  is 
increased  in  quantity,  as  it  is  also  in  the  beginning  even  in  fatal  cases, 
but  in  such  towards  the  close  it  is  generally  scauty  and  bloody,  and 
oven  suppressed.  C,  Gathgens  found,  in  some  incomplete  experiments, 
an  increase  of  the  elimination  of  urea  after  repeated  non-toxic  dosed  of 
antimony  (Centralblf.  Med.  Wiss.,  1870,  321). 


*  Whivt  is  said  in  the  text  is,  I  tbinkf  corriict ;  aUhoagb  aathoritioa  difi'tsr  oo  tfaia  point. 
Troa»9e»a  (  Traiti  de  TMrapcnh'que,  4t!i  ed.,  vol.  i.  p.  619)  n^ffiriiai!  that  it  Is  suppressed  ;;  Huae- 
manii,  tbat  it  never  is  fluppreued  (  Toxicologic^  p.  Sl>4) ;  Tardicii,  that  it  is  scnmtj.  For  a  eoft 
la  which  it  teat  suppressed,  Bee  Tajlor^a  Mtdical  Jurttprudtnce,  London,  1873,  p*  309* 
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It  is  evident  that  the  eymptoms  just  enumerated  can  be  best  studied 
in  detaD  under  sevei-ul  heads.  Before  entering  upon  tliii^,  however,  it 
is  well  to  premise  that  the  experiments  of  Viborg  {Stilie's  Therapeutics^ 
Tol  ii.),  Buchheimj  Courten  (Ibid.)^  Magendie  (Ibid,)^  Aekermaun  (  Vir- 
ehow'8  ArchiVy  Bd.  xxv.  p.  531),  Richardaon  (^Lancet,  May,  ISoli),  Nobi- 
ling  (Schmidt's  Jahrbuaher,  Bd.  cxl.  p,  24),  and  Radzicjew^ki  {Reichert's 
Archiv,  1871),  and  of  uthers^  have  domcmstrated  that  tartar  emetic  acts 
upon  the  lower  animals  precisely  as  upon  man,   * 

Circulation. — When  a  sufficient  dose  of  tartar  emetic  is  injected  into 
the  frog  (Radziejewski,  Aekermann,  Nobiling),  the  cardiac  contractions 
in  t\  very  short  time  are  lessened  in  frequency  and  force,  and  become 
irregular,  the  auricles  pulsating  more  frequently  than  the  ventricles^ 
until  finally  arrest  occurs  in  diastole,  Aller  death  the  iiTitability  of 
the  cardiac  muscle  to  ordinary  stimuli  is  almost,  or  more  fl^3quently 
entirely^  destroyed  ;  but  in  the  recent  experiments  of  I.  Soloweitschyk 
iArch.f.  Exper,  Path.  \l  Pharm.,  xii.  440),  digitalis  placed  upon  the  para- 
lyzed heart  caused  it  to  recommence  its  action, — evidence  that  it  is 
rather  the  excit^-motor  ganglia  than  the  muscle-fibre  which  is  uifected 
by  the  antimony.  Upon  the  heart  of  the  mammal  the  drug  acts  as 
upon  that  of  the  fVog.  According  to  the  researches  of  Aekermann  and 
of  Ernst  Sentz  (Diss.  Inaug,^  Dorpat,  1853),  the  arterial  pressure  always 
falls  steadily  and  to  an  extreme  degree^  The  pulse  sometimes  seems 
accelerated  at  first,  but  in  the  great  majonty  of  cases  is  decreased  very 
decidedly  in  its  rate.  During  this  period  of  slow  pulse  the  diastolic 
pauses  are  extremely  long,  but  the  individual  beat  will  influonco  the 
mercurial  column  of  the  cardiomefor  five  times  as  much  as  normal 
After  a  while  the  pulse  suddenly  becomes  very  rapid,  the  force  of  the 
heart-beat  is  almost  completely  lost,  the  arterial  pressure  falls  to  a 
minimum,  and  in  a  very  few  moments  diastohc  arrest  occurs.  It  is 
evident  that  the  action  of  antimony  upon  the  heart  is  a  direct  one. 
The  irritability  of  the  muscle  is  lost,  and  Aekermann  has  found  that 
the  cut-out  heart  of  the  frog  is  affected  by  the  solution  of  tartar 
emetic ;  further,  the  experiments  of  Radziejewski  have  proved  that 
the  peripheral  ends  of  the  vagi  in  antimonial  poisoning  arc  early  more 
or  less  completely  paralyzed,  ho  that  the  diastolic  arrest  cannot  be 
due  to  excitation  of  the  inhibitory  apparatus.*  The  depression  of  the 
heart-muscle  power  does  not  seem,  however,  to  bo  the  sole  cause  of 
the  lowering  of  the  blood -pressure,  for  8oloweitschyk  has  found  that 
galvanization  of  the  vaso-motor  centre  with  a  powerful  current  is 


•  Porhftpi  the  preaent  ii  a«  fitting  ns  any  other  pluca  to  notiu©  the  theory  of  N«biHng, 
thftt  the  action  of  t&rtar  enietio  upun  the  heart  \9  owing  to  the  potfL'h  it  contftin^.  Thif  theory 
lA  itMlf  ifl  m  improbablo  that  it  would  aeera  acarculy  worth  j  of  djjcassion,  were  it  not  for  the 
fact  that  NobillDg  a^vrts  thivt  the  tartrato  of  antimony  and  Bioda  if  not  poisonoui.  Dr.  Ead- 
si^ewfki  {(oc,  o7.,  p.  485)  hiis  repeatcvl  and  oxtonded  the  c.iperimcnts  of  NdhiJing  and  com- 
plcttty  difproveil  both  the  wnerted  fiwit  und  the  theory  baaed  upon  it,  showin*  that  tb«  soda-aali 
ii  a4  pobonoua  aa  the  potajsh-ssilt. 
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powerless  to  produce  any  elevation  of  the  arterial  pressai^c  at  a  time 
when  the  heart  still  responds  to  stimuli.  Moreover,  the  fall  of  the 
arterial  pressure  occurs  at  a  titno  when  the  heart  is  apparently  beating 
with  more  than  its  normal  force.  The  conclusion  is  reached  that  anti- 
mony lowers  arterial  pressure  by  a  direct  action  vpon  the  heart  and  the 
vaso-motor  si/stem,  and  that  it  is  probably  the  peripheral  portions  of  the 
latter  system  which  are  affected. 

MervQUS  Si/stem. — A  prominent  symptom  in  antiraonial  poiftoning  ia 
paralysis,  affecting  to  an  extraordinary^  degree  the  sensory  and  to  a  less 
extent  the  motor  system.  In  man  the  anajsthe.sia  which  occurs  in  ani- 
mals has  been  overlooked^  but  in  the  advanced  stages  of  poisoning  it  is 
no  doubt  present.  Eadziejewski  and  Soloweitschyk  have  found  that 
the  depression  of  reflex  activity  occurs  after  section  of  the  cord,  and 
is  therefore  not  due  to  stimvilation  of  the  Setschenow  inhibitory  centre; 
that  it  is  not  prevented  by  tyine^  an  artery  and  catting  otf  access  of  the 
poison  to  the  nervCj  and  is  therefore  not  peripheral.  It  consequent Jy 
must  be  spinal ;  and,  iis  both  observers  noted  that  in  the  frog  and  the 
rabbit  voluntary  movements  persist  after  the  total  abolition  of  sensi- 
bility and  of  reflex  activity,  the  conclusion  is  reached  that  antimony 
is  a  paralyzant  to  the  receptive  centres  or  sensory  tract  of  the  spinal  cord, 

Kadziejewski  states  that  sensibility  is  first  lost  towards  thermic  and  , 
chemical  irritants,  and  then  towards  tactile  stimuli.    The  motor  neires 
and  muscles  are  aaid  to  rotain  their  functional  power. 

Temperature, — ^The  influence  of  antimony  upon  the  temperature  ap- 
pears not  to  be  very  marked  when  the  drug  is  exhibited  in  ordinary 
therapeutic  doses.  Thus,  Ackcrmann  found  that,  after  doses  severe 
enough  to  induce  violent  vomiting,  no  alteration  in  the  temperature 
could  be  discovered  by  the  thermometer  under  the  tongue.  Owing,  no 
doubtj  to  the  disturbance  of  nervous  and  arterial  action,  there  is  in 
these  cases,  however,  a  very  marked  reduction  of  the  temperature  of 
the  extremities.  Thus,  in  the  cases  just  alluded  to  (Ackermann)  the 
heat  of  the  hands  was  lowei*ed  from  0.2°  C.  to  3.5°  C.  in  various  per- 
sons. This  decrease  of  the  temperature  is  certainly  in  a  measure  due 
to  increase  of  the  heat-evolution. 

After  poisonous  doaea  of  antimony  the  decrease  of  animal  beat  is 
very  perceptible,  provided  the  victim  live  sufliciently  long.  Thus,  in 
Ackermann's  experiments  a  full  of  only  1.6°  0.  occurred  in  rabbits 
killed  in  the  hour,  but  in  those  that  lived  ^ve  hours  the  depression 
amounted  to  6.6°  C* 

Abdo7ninal  Organs.— It  cannot  bo  gainsaid  that  tartar  emetic  acts  as 
an  irritant  upon  the  alimentary  mucous  membrane.  Although  cases  - 
(Archives  Gen.,  Sept.  1865)  have  been  reported  in  which  no  lesion  has 
been  found  in  the  stomach  or  bowels  after  death  from  antimony,  yet 
in  the  great  majority  of  instances  very  decided  indieation.s  of  violent 
inflammation  have  been  present. 

Br,  Eadziejewski,  on  the  strength  of  this  action,  and  of  two  cxperi- 
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8  in  which  he  fuutid  the  greater  j^ortion  of  tho  ingested  antimony 
in  the  vatuil  of  tho  patient,  has  advanced  tho  theory  that  the  emoeia  i^ 
due  to  a  local  action  of  tho  drug»  The  pei*sistent  nausea,  however^ 
certainly  indicates  that  the  remedy  does  not  act  like  the  tio^ealled  me- 
chameai  emetics.  Further,  the  vomiting  induced  in  the  experiment 
of  Magendie,  of  I'oplacing  the  Htouiach  of  an  aniraal  by  a  hluddta*  and 
giving  tartar  emetic,  would  seem  at  tirst  Bight  to  settle  the  point  eoin- 
plotely.  This  experiment  of  Magendie  has  been  confirmed  by  Brinton 
{Cyclopaedia  of  Anatom^^  Supplement^  p.  319;  Lancet^  1853^  voh  ii.  p, 
599),  who  further  proved  that  when  tartar  emetic  was  injected  into 
the  vein  of  an  animal  it  was  very  freely  and  i*apidly  eliminated  by  the 
stomach.  Dr,  B,  W*  Richardson  (Lancet^  vol  i.,  1850)  has  corroborated 
this,  and  has  also  fuund  that  a  similar  elimination  follows  the  inhalation 
of  antimoniettcd  hydrogen.  I  think,  therefore^  it  must  be  conceded — 
iirst,  that  the  finding  of  even  a  large  quantity  of  antimony  in  the  vomit 
does  not  prove  that  its  action  on  the  stomach  i^  chiefly  a  local  one  ;  sec- 
ondly, that  the  emesia  is  certainly  preceded  by  at  least  a  partial  ab- 
sorption. This  would  seem  to  t*how  that  the  emeais  is  purely  centric, 
Tho  experimcnta  of  Mooso  {Schmidfs  Jahrb.,  clxix.  236),  on  the  other 
hand,  indicate  that  the  local  action  of  the  drug  is  a  powerful  factor  in 
the  production  of  the  vomiting.  It  was  found  that  when  tartar  t^metie 
was  administered  by  the  mouth  vomiting  was  caused  by  smaller  quan- 
tities and  more  promptly  than  when  injected  into  the  veins;  also  that, 
after  section  of  the  peripheral  vagi  in  the  abdomen,  a  reverse  relation 
existed  between  the  two  methods  of  administration.  If  these  experi- 
ments be,  as  they  appear,  correct,  tartar  emetic  must  cause  vomiting 
partly  by  an  action  on  the  centres  and  partly  by  a  local  influence  upon 
the  stomach.  The  purging  induced  by  tartar  emetic  is  seemingly  an 
elfort  at  elLminatiun. 

Jiespiratori/  Organs. — The  respiration  in  poisoning  by  antimony  is 
very  irregular,  with  all  sorts  of  variations  in  the  rhythm  of  tho  act. 
In  the  advanced  stages  the  pauses  are  ofYen  very  long,  and  the  inspi- 
rutian  and  expiration  so  forced  and  prolonged  that  very  genoraUy,  in 
animals  at  leant,  marginal  emphysema  and  subpleural  ecchymoses  are 
found  after  death.  The  origin  of  the  respiratory  trouble  is  probably 
somewhat  complex,  the  chief  factor  being  the  direct  influence  of  tho 
drug  upon  the  respiratory  nerve-ccntres»  and  minor  causes  the  intense 
venous  congestion  due  to  the  failure  of  the  circulation,  and  the  altera- 
tion of  tho  blood  itsell^.  U|>on  the  mucous  membrane  of  the  lungs 
antimony  acts  dii*cetly  or  indirectly,  even  in  moderate  doses,  as  is 
sliown  by  clinical  experience  and  by  llie  experiments  of  Mayerhofer 
i^NothnagtVs  Arzntimittelkhre,  Berlin,  1870,  p.  219). 

TttERAPEUTics. — ^There  are  tlaree  indications  to  meet  "which  tartar 
emetic  is  constantly  employed.  The  first  of  these  it  fulfils  by  virtue 
of  its  powei's  as  an  emetic.  The  discussion  of  this  may  be  found  in  tho 
'•baptcr  upon  Emetics. 
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The  second  purpose  for  which  antimony  b  used  is  to  depress  arterial 
excitement  It  is  chiefly  in  inftamjnation  that  tartar  emetic  is  used  as  ati 
arterial  sedative.  In  eombi nation  with  more  decided  diaphoi*etic9  it  is 
constantly  employed  by  some  surgeons  in  fcoer  after  operations^  in  gon* 
orrhcmi  and  in  various  sthenic  inflammatory  affections.  In  pneumonia 
it  has  been  very  largely  used,  forming  an  essential  portion  of  the  older 
plan  of  treating  that  disease.  According  to  the  method  of  Rasori, 
four  or  five  grains  a  day  wei'e  at  first  given,  but  rapidly  increased  tp 
twenty- four  or  even  thii*ty  grains  daily.  Although  by  the  aid  of  opiat^es 
and  careful  dilution  a  species  of  tolerance  was  often  obtained  fur  these 
heroic  tloses,  yet  very  properly  the  plan  has  been  abandoned  by  modern 
thempeutists.  As  tartar  emetic  if  administei*ed  in  sufticient  quantity 
to  depress  markedly  the  circulation  causes  genemlly  intense  nausea  and 
often  purging,  I  think  it  is  inferior  to  aconite  or  veratruni  viride  when 
it  is  desired  to  dei>refis  the  circulation  Vi^ry  decidedly  in  pneumonia  or 
any  other  disease. 

Owing  to  its  action  upon  the  mucous  membrane  of  the  bronchial 
tubeSj  in  the  first  stages  of  bronchitis  tartar  emetic  is  a  valuable  remedy. 
After  free  seci'etion  has  been  established,  other  exi>octorants  are,  I 
ttiink,  of  more  8er\nce.  The  value  of  antimony  as  a  diaphoretic  de- 
]^ends  largely  upon  its  action  on  the  circukaion.  Minute  doses  of  it 
are  constantly  employed  to  increase  the  efiieiency  of  fever-mixtures. 
It  must  always  be  borne  in  mind  that  it  is  a  powerful  depressant,  and 
Is  therefore  to  be  employed  only  in  sthenic  cases. 

As  a  cotinter-irntant,  tartar  emetic  is  used  only  when  it  is  desired  tn 
pmduce  a  slow,  persistent,  and  at  the  same  time  verj^  decided  impres* 
sion.  For  further  discussion  of  its  application  to  disease,  see  the  chap- 
ter on  Rubefacients. 

Toxicology. — The  s^^nptoma  ordinarily  produced  by  poisonous  dosee 
of  antimony  have  been  sufficiently  described.  There  is,  however, 
according  to  authoi's,  a  form  of  antimonial  poisoning  in  which  neither 
vomiting  nor  purging*  occur?;,  the  s}Tiiptoms  being  simply  intense 
prostration,  cold  clammy  sweat,  a  sense  of  oppression  in  the  chest,  with 
the  respiration  at  fifst  increased,  then  diminished  in  frequency  and  em- 
barrassed; a  rapid  feeble  puLse,  after  a  time  becoming  slow,  intermit- 
tent^ and  irreguhirj  delirium,  unconsciousness,  tnemblings,  and  clonie- 
and  tonic  convulsions  (Husemann^  Toxkologk^  p.  853), 

Tardieu  {loc,  cit.^  p.  <]08)  states  that  in  some  cases  of  tartar  ometia 
poisoning  a  rash  exactly  resembling  that  produced  by  the  external  ap^ 
plication  of  the  drug  has  appeared  all  over  the  body  on  the  fourth  or- 
iitth  day. 

As  already  stateil,  in  the  vast  majority  of  cases  thei*e  are  to  b& 
found,  after  death  from  antimonial  poisoning,  v^ry  decided  traces  of 


*  Hu««mfLQn  stutos  tbia.     A1thou}^b  vomltmg  Is  absent  m  tbe»e  oiLaes,  porginip  U  g^cr— 
wXlj  present.    I  do  not  ramembor  to  buve  »&en  thu  report  uf  a  cose  in  which  it  wu  iib«eiit. 
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inflammation  of  the  stomach  and  bowels;  in  some  easos^  however,  thest» 
appear  to  bd  wanting*  The  venoud  system  is  generuliy  very  much 
engorged,  mid  the  viscera  are  intensoly  congested.  Magendie  asserted 
that  in  animak  poisoned  by  tartar  emetic  the  kings  are  always  IbU  of 
portions  apparently  hepatized ;  but  Ackermano  (/oc.  City  p.  544),  in 
twenty  experiments,  found  only  some  marginal  emphysema  and  sub- 
pleural  ecehyrnoses,  with^  in  one  or  two  cases,  spot^  of  atelectasis  in 
the  lungs.  The  assertion  of  Magendie^  therefore,  is  too  sweeping ;  hut 
it  is  true  that,  in  a  large  proportion  of  fatal  cases  of  antiraonial  yjolson- 
iQg,  emphysema,  pulmonary  apoplexy,  atelectasis,  or  other  structural 
lisions  of  the  kmgs  exist.     The  blood  usually  coagulates  imperfeutly, 

Br.  Salkowsky  {  Virchow's  Archiv^  Bd.  xxxiv.  p.  78,  1865),  of  Moscow, 
has  found  that  when  animals  ai-e  fed  upon  antimonic  acid  (one-half  to 
one  gramme  daily)  or  other  preparations  of  the  metal  for  from  fourteen 
to  nineteen  days,  the  liver,  kidneys,  and  even  the  heart  undergo  a  fatty 
degeneration  ;  also  that  there  is  a  lessening  of  the  amount  of  glycogen 
in  the  liver,  and  in  some  cases  even  a  totid  disappearance  of  it.  This 
lias  been  confirmed  by  Profesaors  Grohe  and  Mosler,  who  state  that  in 
t.he  duchy  of  Brunswick  the  peasantry  give  to  the  geese,  when  pro- 
ducing the  famous  fatty  livers,  a  certain  quantity  of  the  white  oxide  of 
antimony  every  day. 

The  minimum  fatal  dose  of  tartar  emetic  is  not  known.  Three- 
quarters  of  a  grain  in  a  child,  and  two  grains  in  an  adult,  have  proved 
fat^l ;  but  in  the  latter  case  extrinsic  cireumstaiiees  favored  the  result 
(Taylor,  Guf/s  Ilosptial  JReports,  Oct.  1857,  an  analysis  of  thirty-seven 
fatal  cases) ;  two  hundred  grain*  have  been  i*ecovered  from  (ease,  7\ii/' 
lafs  Medical  Jurisprudence^  1873,  p.  309)  ;  also  one  hundred  and  seventy 
grains  {A\  F.  Med.  Eec.,  xxiv.  401). 

Chronic  Poisoning. — According  to  Mayerhofer  {Sellefs  ArchiVj  1S46, 
quoted  by  Taylor),  the  symptoms  following  the  criminal  administration 
of  small  doses  of  tartar  emetic  at  intei'vals  are  nausea,  mucous  and 
bilious  vomiting,  watery  purging,  often  followed  by  constipation,  small 
frequent  pulse,  and  asthenia,  deepening  into  death  from  exhaustion. 

The  treatment  of  antimonial  poisoning  consists  in  washing  out  the 
alimentary  canal  with  large  draughts  of  tannic  acid, — ^the  best  known 
aatidote,^ — and  in  the  use  of  opium  and  of  internal  and  external  stimu- 
lants. 

Administration. — The  sudorific  dose  of  tartar  emetic  is  one-twolflh 
of  a  grain,  the  emetic  dose  one-half  to  one  grain,  repeated  every  twenty 
minuter  as  necessary.  The  Antimonial  Wine  (  Vinum  Antimonii,  U.S.) 
contains  two  grains  of  tartar  emetic  in  the  ounce.  The  emetic  dose  is 
half  a  fiuidounce.  The  Unguent um  Antimonii  (tartar  emetic,  one  part 
in  five)  is  employed  externally,  as  a  counter-irritant.  A  small  quantity 
is  spread  upon  a  linen  rag  and  laid  upon  the  skin,  or  a  little  of  it  may 
be  well  rubbed  in  twice  a  day.  Whenever  it  is  persistently  used,  there 
cornea  on^  sooner  or  later,  a  peculiar  bm^niog  or  tingling  pain,  which  in 
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very  shortly  followed  by  pustulation.  The  effect  of  the  drug  is  very  pcr- 
Bistent  as  well  as  severe,  so  that  the  remedy  is  applicable  only  to  a  few 
cases  in  which  an  action  of  the  kind  spoken  of  is  required.  Care  most 
be  exerci&cd  not  to  conliuue  the  application  too  long,  lest  severe  and 
obstinate  nlcemtion  be  produced. 

TERATHUM  VTBTOE.    U.S. 

The  root-stock  of  Veratrmn  viride,  a  coarse  perennial  herbal  plant, 
indigenous  to  the  Northern  United  States.  It  is  a  large  tapering  rhi- 
zome, an  inch  or  two  in  length,  less  than  an  inch  in  thickness  at  the 
baecj  and  having  a  bitter  acrid  taste.  It  contains  two  alkaloids^  jVrawe 
and  veratroidine,  which  are  so  closely  associated  with  the  resin  as  to  be 
separated  from  it  with  great  difficulty.  The  uature  of  these  alkaloids 
has  been  the  subject  of  much  discussion  among  chemists,  Mr.  Charles 
Bullock  was,  I  believe,  the  tiret  to  separate  them  one  from  the  other, 
and  to  prove  the  inertness  of  the  I'esin.  In  accordance  with  the  belief 
of  Mr.  Bullock  that  these  alkaloids  were  distinct  from  all  previously 
discovered,  Br.  George  B.  Wood  named  them  viridine  and  veratroidine, 
Dr,  Peugnet  subsequently  showed  that  viridine  is  identical  w*ith  jer- 
vine,  previously  described  by  Simon,  from  Yeratrum  album.  Mr.  Mit- 
chell (Froc.  Ajjier.  Fharm.  Assoc,^  1874)  confirmed  this,  and  concluded, 
with  Peugnet  and  Bullock,  that  veratroidine  is  distinct  from  vcra- 
triue.  In  1876  (Amer.  Journ.  Fharm.^  1876,  p.  1)  Professor  Wormicy 
arrived  at  the  conclusion  that  veratroidine  is  identical  with  veratrine. 
Without  intending  to  deny  the  conclusions  of  Professor  Wormicy,  I 
shall,  in  the  present  edition,  allow  the  text  of  the  old  edition  to  standi 
so  far  as  concerns  the  names  employed  to  represent  the  two  alkaloids 
of  veratrum  viride.  Jeruine  is  so  closely  united  w^ith  the  inert  resiu 
that  it  is  separated  from  it  with  great  difficulty. 

Physiological  Action.— In  treating  of  the  physiological  action  of 
veratrum  viride,  I  shall  first  speak  of  th©  effects  of  its  alkaloids  singly. 
When  an  animal  is  poisoned  with  jervine,  the  first  symptom  manifested 
is  sluggishness,  as  shown  by  a  disposition  to  be  quiet,  accompanied  by 
distinct  signs  of  muscular  weakness.  In  a  little  while  peculiar  rapidly- 
repeated  thrills  run  through  the  muscular  system,  so  that  the  animal 
trembles  violently.  After  a  greater  or  less  length  of  time  the  animal 
becomes  unable  to  stand,  from  weakness,  and  at  or  before  this  period 
violent  convulsions*  appear, — genei-al  clonic  spasms  without  rigidity. 
The  convulsions  alternate  with  intervals  of  relaxation,  and  as  the  animal 
grows  more  profoundly  prostrated  are  less  severe,  but  the}"  continue  in 
most  eases  up  to  death.  Even  wiien  they  are  most  violent,  force  is 
evidently  w^anting.  The  animal  is  totally  unable  to  raise  himself  from 
the  ground ;  the  pigeon  drives  himself  forward  upon  his  bi'east,  the 
rabbit  pushes  himself  along  on  his  belly,  or  lies  upon  his  side  and  kicks 
into  the  air.  Sensation  appears  to  be  benumbed  only  very  late  in  the 
poisoning,  and  consciousness  is  presei-ved  almost  to  the  last    The  pupils 
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arc  not  affected.  Thoi^  is  no  purging  or  vomiting,  but  always  pro- 
fuse  salivation.  Eespb-ation  ceases  before  cardiac  action,  bo  that  death 
pi'obably  takes  place  from  asphyxia. 

The  circulation  is  pi-ofoundly  affected.  The  pulse  is  generally,  if 
not  always,  lessened  in  frequency,  provided  the  anifnal  be  quiet.  When 
there  are  convulsions,  or  even  when  the  tremors  are  marked,  it  becomes 
very  rapid.  The  arterial  pressure  is  greiitly  lowered,  falling  progres- 
sively from  the  beginning  to  the  end  of  the  poisoning,  The  force  of 
the  individual  beat  appears  not  to  be  much  altered  at  first. 

In  an  elaborate  series  of  experiments  {Flu la.  Med,  Times^  voL  iv.)  I 
found  that  jervino  had  little  or  no  effect  on  the  pneumogastric  nerveSj  since 
it  acts  as  usual  al\er  those  nerves  have  been  cut,  and  galvanization  of 
the  par  vagum  in  animals  profoundly  affected  by  the  poirion  produced 
the  tisual  cardiac  results.  Further,  when  the  cord  was  cut  very  high 
up,  so  as  to  paralyze  the  accelerators^  jervine  still  lessened  the  pulse- 
rate.  As  it  was  also  proved  that  the  alkaloid  lessens  the  arterial  press- 
ure after  division  of  the  cord,  i.e.,  after  vaso-motor  pamlysis,  and  also 
that  it  parai^^zcB  the  heart  of  the  frog  or  turtle  when  placed  directly 
upon  it^  it  follows  that  jervine  lowers  the  force  and  frequency  of  the  cai'- 
diac  bout^  independently  of  its  nerves,  by  a  direct  action  on  the  cardiac 
muscle  or  its  contained  ganglia.  When  the  uerve-trunks  wore  galvan- 
ized in  an  animal  poisoned  with  jervine^  although  the  pain-cries  showed 
that  the  affei^nt  nerves  were  not  paralyzed,  little  or  no  rise  occuiTod 
in  the  arterial  pressm^e.  It  seems,  thei*efore,  that  the  jervine  not  only 
acts  on  the  heart,  but  is  also  a  powerful  depressant  to  the  vaso-motor 
nerve-centres. 

In  frogs,  as  well  as  in  higher  animals^  poisoned  with  jervino,  there 
Is  a  very  marked  diminution  and  finally  abolition  of  reSex  activity; 
and,  as  the  functions  of  neither  peripheral  nerves  nor  muscles  are  inter- 
fered with|  it  is  evident  that  the  alkaloid  is  an  intensely  powerful 
spinal  depressant.  The  convulsions  are  cerebral  in  their  origin^  as  they 
do  not  occur  below  the  point  of  section  when  the  spinal  cord  is  divided,* 
Locally,  jervine  is  very  feebly  if  at  all  irritant. 

The  geneml  symptoms  induced  by  veratroidine  resemble  those  caused 
by  tu  congeneric  alkaloid,  but  it  is  decidedly  more  irritating  than  the 
ktter,  and  always  induces  vomiting,  and  occasionally  purging.  In  poi- 
soning by  it  there  are  in  most  cases  some  muscular  twitchings,  and 
finally  marked  convulsions,  but  neither  of  those  are  so  severe  and  so 
repeated  as  in  the  case  of  jervine.  Death  takes  place  fkjm  asphyxia, 
due  to  paralysis  of  the  respiratory  niuselos. 

Upon  the  spinal  cord,  the  periiiht?ral  nerves,  and  the  muscles,  vera- 
troidine acts  very  much  as  does  jervino,  being  a  decided  spinal  de- 
pressant, 

•  Some  of  the  aondiisinisB  of  mj  ftrit  investigAtba  {American  /mwi-h.  M*d.  Sei\,  1870)  <>f 
Ihti  drug  were  dJttled  in  question,  but  I  bave  in  my  likst  paper  gooe  ovor  the  whole  grounil 
ilr«il&.     Tho  earUor  disc uaa ion  mmj  b«  foimd  m  Phila.  Med,  Timet,  voU.  U.  ftod  ill. 
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The  action  of  veratroidine  upon  the  oircuhitioE  is  a  very  euriotis 
ono.  After  a  hypodermic  injection  of  the  poiaon  the  rapidity  of  the 
pulse  and  the  arterial  pressure  are  at  fii*st  decidedly  lessened.  AflQr 
a  tiiuo,  the  pulse  still  i^emiiiuing  very  slow,  the  individual  beart-beata 
become  endowed  with  a  force  greatly  beyond  normal,  and  the  arterial 
pressure  becotjies  normal ;  then  suddenly  the  pulse-rate  becomes  very 
rapid,  the  individual  cardiac  beats  losing  much  of  their  extraordinary 
vigor,  but  the  arterial  presdur©  insiug  nearly  fifty  per  cent,  beyond  its 
original  position. 

When  the  alkaloid  is  thrown  directly  into  a  vein,  these  phenomena 
ai'e  intcnsiticd  and  abbreviated-  I  have  seen  the  arterial  pressure  fall 
to  zero  in  thirty  seconds,  and  in  one  and  a  quarter  minutes  rise  to  165 
(110  normal)  centimetres.  The  rise  is  not  due  to  a  direct  action  of  the 
drugj  but  to  the  sudden  asphyxia  which  it  induces,  since  it  does  not 
occur  if  free  artificial  respimtion  be  maintained  (^Fhila.  Mid.  TinuSj 
vol.  iv,). 

When  artificial  respiration  is  kept  u]>,  veratroidine  steadily  lessens 
both  arterial  pressure  and  pulse-rate.  When  the  par  vagum  has  been 
divided,  artificial  respiration  being  maintained,  veratroidine  is  power- 
less to  reduce  the  pulse-nite ;  and  when  tbe  pulse-rate  has  been  reduced 
by  the  drug  in  the  uninjured  animal,  division  of  the  par  vagum  is  fol- 
lowed by  an  enormous  rise  in  the  number  of  cardiac  beats  per  minute. 
These  facts  certainly  prove  that  venitroidine  is  a  powerful  stimulant  to 
the  inhibitory  nerves  of  the  heart.  Momover,  I  have  found  that  when 
the  spinal  cord  is  divided  so  as  to  paralyze  the  accelerator  nerves,  a 
minute  dose  of  the  poison  (one-thirtieth  of  a  grain)  will  at  once  cause 
diastolic  aiTcst  of  the  heart's  action,  but  if  the  pneumogas tries  be  now 
severed,  and  tho  repressive  force  be  thus  taken  off,  the  relaxed,  seem- 
ingly dead  viscus  recommences  its  beat.  The  slow  pulse  of  mild  vera- 
troidine-poisoning  becomes  rapid  when  a  large  dose  of  the  poison  is 
injected.  Further,  after  a  large  dose  division  of  the  pneumogas  tries 
has  no  effect  upon  pulse-rate,  and  the  most  intense  galvanic  current 
applied  to  the  peripheral  ends  of  the  divided  nerves  is  powerless  to 
affect  the  viscus.  Evidently,  large  doses  of  veratroidine  paralyze  the 
cardiac  inhibitory  a  p  pa  nit  us,  while  small  ones  stimulate  it  intensely. 
The  paralysis  is  certainly  peripheral ;  whether  the  stimulation  is  cen- 
tric or  peripheral  has  not  as  yet  been  determined.  When  enormous 
doses  of  veratroidine  are  thrown  directly  on  tho  heart  by  venous  in- 
jection, they  at  once  kill  the  cardiac  muscle.  Upon  tho  vaso-motor 
nerves  veratroidine  in  moderate  toxic  amounts  has  no  demonstrable 
influence.  Dr.  F.  Beigel  (Fftugers  ArchiVy  1871,  p.  409)  has  demon- 
strated that  the  rise  of  arterial  pressure  which  occurs  in  asphyxia  is 
largely  due  to  vasomotor  spasm.  In  viridine-poisoning  asphyxia  has 
very  little  influence  upon  the  arterial  pressure,  because  the  vaso-motor 
eentres  are  paralvzed ;  in  veratroidine-poisoning  tho  slightest  inter- 
mission in  the  working  of  llie  bellows  of  the  apparatus  for  artificial 
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Tespiration  is  followed  at  one©  by  an  enormous  rise  of  tho  mercury 
in  the  manometer, — conclusive  proof  that  the  viieo-motor  contros  are 
not  serioualy  aliected.  This  deduction  I  have  experimentally  corrobo- 
rated by  galvanization  of  a  Bonsitivo  nerve :  alwaya^  unless  an  enor- 
mous amount  of  tho  alkaloid  had  been  givon^  the  rise  in  the  arterial 
pressure  was  marked  and  immediate.  In  estimating  tho  phjsiologjcal 
action  of  vcratroidine  it  must  bo  borne  in  mind  that  ariiticial  respira- 
tion was  maintained  during  the  study  of  the  action  of  tho  drug  on  the 
heart  and  vaao-motor  centres;  that  its  influence  on  the  respii-atory 
centres  is  so  intense  as  to  overbalance  Us  cardiac  action,  and,  when 
the  animal  is  lel^  to  itself,  to  cause  death  before  any  very  decided  in- 
fluence has  been  exerted  on  tho  heart.  The  action  of  the  alkaloid  may, 
therefore,  be  summed  up  as  follows:  it  h  &  powerful  respiratonj  poison^ 
lessening  at  Jirst  the  frequency  of  the  cardiac  beat  by  stimulating  the  pneu- 
tnogastrics^  but  soon  losing  all  control  over  the  hearty  owing  to  the  powerful 
influences  which  the  induced  asphyxia  exerts. 

The  re^in  of  vcratrum  viride,  when  completely  deprived  of  the  alka- 
loids, is  nearly  inert.  It  seems,  however,  to  be  irritating  to  tho  digestive 
organs,  and  very  probably  aids  in  the  pi'oduction  of  the  vomiting  occa- 
sioned by  full  doses  of  the  drug. 

As  the  action  of  the  alkaloids  of  vemtrum  viinde  is  very  similar, 
and  as  they  are  the  only  active  principles  of  the  drug,  it  is  very  easy 
a  priori  to  determine  \vhat  the  influenco  of  the  drug  w^ill  be.  Sufficiently 
numeroiLS  experiments*  have  been  performed  with  the  crude  drug,  or 
its  preparations,  to  show  that  it  acts  uixm  the  lower  animals  as  upon 
man ;  but  it  is  not  necessary  hei*e  to  do  more  than  allude  to  them. 
When  taken  in  small  doses  by  man,  vemtrum  viride  first  reduces  the 
forc^  without  much  lessening  tlie  tref^uency  of  the  pulse,  but  after  a 
time  the  pulse  falls  very  much  in  mpidity,  sometimes,  according  to 
Br,  Norwood,  even  to  thirty-five  a  minute^ 

If  any  exertion  be  made  during  this  stage  of  depression,  the  slow 
pulse  wilt  be  suddenly  converted  into  an  exceedingly  rapid  one.  The 
slow  pulse  is  sometimes  raodorately  full,  but  is  always  very  soft  and 
comprest^ible ;  the  i^pid  pulse  is  exceedingly  feeble  and  small,  often 
thready,  and  may  bcconie  imperceptible.  Severe  nausea  and  vomiting 
accompany  or  follow  the  reduction  of  the  pulse-rate.  That  the  latter 
is  not  duo  to  gastric  disturbance  is,  however,  shown  by  the  fact  that  it 
often  precedes  the  stomachic  symptoms,  and  may  exist  without  them. 
Thus,  Professor  Percy  states  that  he  has  seen  the  pulse  reduced  to 
thirty  per  minute  without  naus^ea  being  induced.  During  tho  stage 
of  depression  there  is  always  decided  muscular  weakness  and  relaxa- 
tion. 

After  a  poisonous  dose  tho  symptoms  aljovo  noted  ai-o  increased  in 


•  Sm  e«pec{aU;  paper  by  Professor  S.  R.  P©rcj,  2Von«.  Am*r,  Mtd,  Afot, :  ropriQtod  u 
p&QiphIe%  1864. 
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intenaltj  and  become  Tory  alarming.  A  running,  almost  imperoeptibid 
pulso ;  a  cold,  clammy  skin ;  intense  nauBea^  and  incessant  attempts 
at  vomitings  or  retching,  or  hiccough ;  absolute  muscular  prostration ; 
faintnesa ;  vertigo ;  loss  of  vision,  and  sumi-unconsciousnesi^,  make  up 
the  group  of  extreme  symptoms.  Various  observers  also  speak  of  an 
excruciating  pra^cordial  pain ;  but  this  I  have  not  seen. 

Summary, — From  these  symptoms,  with  what  has  already  been  eaid 
about  the  alkalutda,  it  follows  that  veratrum  viride  is  a  powerful  spinal 
and  arterial  dopx-essant,  exerting  little  or  no  direct  influence  upon  the 
cerebral  centres.  In  full  therapeutic  doses  it  lowers  the  pulse-rate  both 
by  adii*ect  action  on  the  muscle  (jervino)  and  by  stimuiating  the  inhibi- 
tory nen'OB  (veratroidine)  ;  it  diminishes  the  force  of  the  heart-beat  by 
a  direct  influence  on  the  cardiac  muscle  (jervine).  and  produces  a  genera^^f 
vaso-motor  paralysis  (jervine)  more  or  less  complete  according  to  the 
8120  of  the  dose.*  Under  its  action  the  functional  activity  of  the  skin 
is  greatly  increased ;  but,  as  this  is  a  necessary  result  of  the  profound 
arterial  depression,  there  i«  no  reason  for  believing  that  the  drug 
has  any  specific  influence  upon  the  perspimtory  glands.  In  a  similar 
manner  the  excretion  of  bile  is  often  indirectly  increased  by  veratrum 
viride,  tlu'ough  the  severe  vomiting  which  it  induces. 

American  hellebore  undoubtedly  Iowei*8  animal  temperature  very 
decidedly,  but  whetber  directly  or  indirectly  has  not  been  delernnned^H 
I  have  frequently  seen  it  reduce  the  bodily  beat,  and  M.  Linou  {Bull^^ 
Therap.^  1869,  lxx\i.  95)  states  that  it  does  so,  but  not  so  certainly  as 
it  lowers  the  pulse.  Oulniont  (Bail  Therap.,  1808,  Ixxiv.  153)  asserts, 
as  the  resuks  of  his  experiments,  tiiat  in  uniniais  from  half  an  hour 
to  two  hours  after  the  administration  of  such  doses  as  would  produce 
violent  Bymptoms  without  killing,  ihe  temperature  fell  2*^,  3^,  or  even 
5"^  (C*?),  and  remained  at  this  point  fur  twenty-fimr  hours. 

Therapeutics,— With  our  present  knowledge  of  the  physiological 
action  of  veratrum  viride,  it  is  ov^ident  that  there  are  only  two  rational 
indications  for  its  use, — namely,  to  reduce  spinal  action  and  to  redu 
arterial  action.      Owing  to  the  very  great  effect  veratrum  viride  h; 
upon  the  circulation,  and  to  the  numerous  drugs  which  are  pui:er  spinal 
depressants,  it  is  never  called  fur  to  meet  the  fii*st  indication,  and  in 
practice  should  simply  be  used  to  lessen  the  force  of  the  cireulatio; 
The  use  of  the  drug  in  typhoid  fever  and  other  adynamic  diseases 
simply  an  irrational  and   dangerous  practice,  founded   upon  an  erj 
neons  idea  of  the  action  of  the  remedy. 

Veratrum  viride  has  been  recommended  in  mania  a  pofu ;  and  in 
cases  of  in-itation  of  the  brain  from  driak,  with  strong *boun ding  pulse, 
it  may  bo  of  great  service  ;  but  in  the  true  delirium  tremens^  with  uni- 
versal adynamia,  it  is  a  thoroughly  luiproper  remedy,  capable  of  decjv 
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*  Professor  B.  R.  Pi>rcj  flUitc«  tbat  a  dilatation  of  the  blood-yewds  of  tbe  frog'«  web  uid 
but'l  wtag  cua  bo  readily  aoqd  hy  tho  miorii^ojjti  to  follow  the  admlaktnitloQ  of  the  drug. 
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eniDg  the  proetmtlon  into  fatal  exhaustion:  indeed,  I  have  known  of 
death  occurring  in  this  disease  from  its  use* 

When  true  sthenic  arterial  excitement  is  to  be  combated  in  any 
disease,  except  it  be  gastritis^  venitrum  Tiride  may  be  employed  as  a 
prompt,  thoroughly  efficient,  and  at  the  same  time  very  safe  remedy, — 
very  safe,  siDce  it  is  almost  incapable  of  producing  death  in  the  robust 
adult,  unless  used  with  great  recklessness  and  in  repeated  doses.  In 
the  early  stages  of  sthenic  pneumonia  it  offers,  I  believe,  the  best  known 
method  of  reducing  the  pulse-rato  and  the  temperature,  and  of  ameli- 
orating the  disease.*  It  is  hardly  necessary  to  mention  other  individual 
diseases  in  which  veratrum  viride  may  be  employed  to  carry  out  the 
present  indication. 

In  peritonitis  its  tendency  to  cause  vomiting  is  very  much  against  it» 
use,  and,  unless  this  action  can  be  controlled,  should  interdict  its  em- 
ployment,    I  desire,  however,  to  call  attention  to  its  value  in  prevent- 
ing  inflammation  after  severe  ahdominnl  fiywriV^,— indeed,  after  any 
severe  injury.     Thus,  I  am  cognizant  of  the  ease  of  a  woman  whose 
l>elly  was  torn  open  by  the  horn  of  a  bull;  the  abdominal  walls  were 
^rent  for  about  six  inches,  and  the  sigmoid  flexure  of  the  colon  came 
mt  and  was  dragged  in  the  dirt.     It  was  washed,  replaced,  the  wound 
ewed  up,  the  patient  restricted  to  low  diet,  and  veratrum  viride  admin- 
istered very  carefully  so  as  to  keep  the  pulse  as  depressed  as  possible 
and  at  the  same  time  to  avoid  vomiting,  to  aid  in  which  opium  was  also 
given.     Recovery  without  a  bad  symptom  resulted .f 

As  an  emetic,  veratrum  viride  should  never  be  employed. 
In  chronic  cardiac  diseases  it  may  be  used  in  precisely  those  cases  in 
which  digitalis  is  contra-indicated, — i.e.^  where  there  is  excessive  hyper- 
trophy. 

The  eontra-indicalions  to  the  use  of  veratrum  viride  are  cardiac 
weakness  and  the  existence  of  general  adjTiamia, 

ToxicoLooT. — Although  veratrum  viride  is  a  remedy  of  great  power, 
capable  of  producing  the  most  alarming  symptoms,  yet  I  believe  it  to 
the  safest  of  all  the  cardiac  depressants ;  certainly  it  is  far  less  dan- 
gerous than  aconite.  Overdoses  of  it  provoke  vomiting  so  soon  and  so 
certainly  that  it  is  somewhat  doubtful  whether  a  robust  adult  could  be 
killed  by  a  single  dose  of  any  of  its  officinal  preparations,  especially  If 
prompt  and  judicious  treatment  were  aflfbrded,  I  have  several  times 
known  a  teaspoonful  of  its  fluid  extract  to  be  taken ;  and  Professor 
Percy  cites  recoveries  after  the  ingestion  of  a  tumblerful  of  the  tinc- 
ture ;  after  thirty  grains  of  the  resinoid  ;  after  two  doses — a  tumblerful 
each — ^of  a  syrup  representing  a  pound  of  the  root  to  the  pint.  A  feeble 
child,  eighteen  months  old,  was  killed  by  thirty-five  drops  of  the  tincture 


*  Oompare  Outmont,  ButUtm  de  Thtropeutiqu^  t.  Ixzlf*  p.  116,  uid  MM.  ZttW  Mkd 
H.  HirU,  Hid,,  U  Ixxvi.  p,  46S. 

t  Co&ffult  al<o  Dr.  C.  S.  Bitbop»  Amtricam  Journal  of  th«  Mtdhal  Sctence*,  Oct. 
T8«l. 
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(Amer.  Journ.  Phann.,  1SC5),  and  a  doubtftil  case  of  fatal  poisoning  in 
the  adult  is  mentioned  in  Med,  and  Surg.  Rep,^  xl.  372. 

I  have  seen  the  most  alarming  aymptoms  result  from  largo  medici- 
nal doses  repeated  at  short  intervals,  and  have  been  astonished  at  the  * 
rapidity  with  which  they  yielded  to  treatment ;  but  Dr.  J.  D.  Bhike  re- 
ports {American  Med.  Weekly^  No.  20,  1874)  a  death  resulting  from  the 
administration  of  between  three  and  four  drops  of  Norwood's  tinctuixj 
every  two  hours  to  a  babe  eleven  months  old  ;  and  a  man,  convalescing 
from  typhoid  feverj  was  killed  by  a  drachm  of  the  fluid  extract  {PkiUt, 
Mtfd.  Times,  xiv,  863). 

In  cases  of  poisonings  vomiting   should   be  encouraged   by   large 
draughts  of  w^arm  water  until  the  stomach  is  well  washed  out.     Then 
the  patient  should  bo  forced  to  lie  flat  upon  the  back,  with  the  head  ] 
lower  than  the  feet,  and  the  ellorts  at  vomiting  should  be  restrained. 
If  the}'  cannot  be  cheeked,  an<l  if  the  prostration  be  severe,  on  no 
account  should  the  imtient  be  allowed  to  rise  up,  but  must  be  made  to 
vomit  into  a  towel     A  full  dose  of  laudanum  should  be  given  by  the 
rectum,  and  brandy  or  whi^^ky  be  administered  by  the  mouth.     I  have  ] 
noticed  that  spirits  will  sometimes  bo  retained  only  when  given  undi- 
luted, and  in  such  form  will  quiet  the  stomach  at  once.     If  the  stomach 
refuses  alcohol  in  any  shape,  the  rectum  should  be  made  use  of.     Am- 
monia may  be  employed  as  an  adjuvant  to  alcohol,  and  m  extreme  ceases  , 
should  be  injected  hypodermically,  or  even  into  a  vein.     The  use  of 
external  heat  is  important,  and  mild  flagellations,  rubbing  with  eoanio  | 
towels,  sinapisms,  etc.,  may  be  used  to  keep  up  the  external  capillary 
circulation. 

Administration. — In  administenng  voratrum  riride,  it  should  al-  ] 
ways  be  borne  in  mind  that  it  will  do  no  good  in  acute  disease  unless 
given  in  increasing  doses  until  its  physiological  action  is  manifested. 
In  almost  all  cases  vomiting  is  to  be  avoided  as  far  as  possible.     To  do 
this,  small  quantities  of  the  drug  should  be  given  at  short  intervals, 
and  corresponding  doses  of  laudanum  {^vq  to  ten  drops)  should  be  ex- 1 
hibited  tifteeo  minutes  before  each  dose  of  the  veratrum  viride.     An 
hour  is  generally  the  best  interval  between  the  doses.     The  drug  should 
always  be  administered  in  the  fonn  of  the  fluid  extract  (^Extractum  Vera^ 
tri  Viridis  Fhiidum,  U.S,),  dose,  one  to  three  drops;  or  of  the  ttjicturel 
(Tinctura  Vent  tri  Viridts^^-l  to  2,  U.S.),  dose,  three  to  six  drops,     A  J 
saturated  tincture  is  sometimes  kept  in  the  shops  under  the  name  of] 
T^orwood's  tincture. 


Yeratrum  Album. — In  cases  of  human  poisoDing  with  veratrum 
album  the  symptoms*  have  been — excessive  vomiting,  generally  ac- 
companied by  severe  abdominal,  and  often  oesophageal,  pain,  and  fol- 
lowed by  a  very  severe  diarrhoea;  intense  prostration  and  muscular 
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rclaxntion;  very  pronoiinec<l  reduction  of  the  temperature  arid  pulse, 
the  latter  beinj^  sometimes  nipid  aud  almost  imperceptible  in  the  ad- 
vanced stagers  and  finally  becoming  extinct ;  sunken  eyes,  contracted, 

^anxious  countenance,  a  cold  ekin  clammy  with  profuse  perspiration, 
nd  other  evidences  of  collapse.  The  mind  remains  clear  until  the 
St.     A  fatal  result  is  very  common,  and,  when  recovery  occurs ^  the 

'convalescence  is  usually  protracted. 

The  exact  nature  of  the  active  principles  of  vcratrum  album  is  still 

-involved  in  doubt.     Pelletier  and  Caventou  thought  that  they  found 

rtnpergaHato  of  vcratrine  in  it.  So  far  as  I  can  make  out  from  the  au- 
thorities at  my  command^  Simon*  claims  that  there  are  three  alkaloids 
in  veratmra  album, — veratrine,  barytine,  and  jennne ;  and  Dr.  Mossel 
{Surla  Veratriney  These,  Paris,  1868)  certainly  indicates  that  Babadilline 
and  barytine  are  the  same.  The  subject  has  been  elaborately  inves- 
tigate by  Dr.  Chas.  L.  Mitchell,  who  has  fotind  two  alkaloids  iu  the 
rhizome,  one  of  which  he  denominates  jerrine,  the  other  veratmlbine. 
The  resin,  when  entirely  freed  from  alkaloids,  is  inert.  In  a  number 
of  experiments  made  separately  by  Mr.  Mitchell,  Dr.  J*  R.  Ilaynes, 
and  myself,  the  veratralbine  proved  itself  a  most  active  poison,  one- 
tenth  of  a  grain  killing  a  large  pigeon  in  four  minutes,  and  one4wen- 
tieth  of  a  grain  a  dog  of  fourteen  pounds'  weight  in  one  hour.  The 
symptoms  were  nausea  and  vomiting,  with  violent  purging,  if  the  ani- 
mal lived  some  time,  salivation,  muscular  weakness  passing  Into  pa- 
i*alysis,  convulsions,  and  deatlij^ — from  failure  of  respiration  after  mod- 
erate toxic  doses,  from  cardiac  arrest  after  very  large  ones.  When  the 
fatal  result  had  been  slowly  produced,  intense  hypcnemia  of  the  intes- 
tinal mucous  membrane  was  found  after  death.  Ycralralbine  appeal's  to 
bo  very  closely  allied  both  in  chemical  and  in  physiological  properties 
to  vera  trine, 

YERATRINA.    U.S. 

This  alkaloid  is  procui-ed  from  the  seeds  of  Yeratrum  SabadiUa 
(Asagitea  officinalis  |).  As  found  in  commerce,  it  is  almost  always  more 
or  less  impure,  and  occurs  as  a  grayish-white  powder  of  an  intensely 
acrid  taste,  and  producing,  even  in  the  minutCMt  quantity,  when  smeHed, 
irequentlj'-repeated  sneezing,  which  may  continue  for  hours.  It  has 
rhen  pure  been  consideixsd  uncrystallizahle,  but  Merck  hag  obtained  it 
'in  rhombic  prisms  about  half  an  inch  in  length,  through  the  spontaneous 
evaporation  of  its  alcoholic  solution.  It  is  very  slightly  soluble  in  boil- 
ing water,  not  at  all  in  cold  water;  soluble  in  alcohol,  freely  bo  in  ether, 
and  still  more  so  in  dilute  acids* 

Vcratrine  dissolves  in  concentrated  sulphuric  acid,  with  the  produc- 
tion of  a  yellow  color,  changing  in  five  minutes  into  orange,  then  into 

*  I  have  not  htid  access  to  SimoD*a  original  papers, 

t  The  action  of  9ahtid{Uitte,  the  oongcnerto  ftlkaloid  or  Fer*trii»e,  hai  boon  partirtlly 
itniliocl  by  Dr.  L  UrpaT  (Jfantpellier  Mid,f  1883,  i.  274),  wba  fiiidA  it  to  have  only  about  one- 
twcinh  the  toxic  power  of  veratrine. 
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blood-rcd,  and  in  half  an  hour  into  a  splendid  carmine.  Halting atitoij 
that  this  test  is  very  faint  with  0.0026  of  a  grain.  If  some  bn 
bo  dropped  into  the  freshly- prepared  sulphuric  acid  solution,  a  be*ttlifi 
purple  resulta.  A  more  delicate  test  than  either  of  those  jet  noted  M 
according  to  Masing,  that  of  Trapp,  which  consists  in  warming  th© 
colorless  solution  of  veratrine  in  concenti*ated  hydrochloric  acid,  when  ^ 
dark -red  very  persistent  color  is  produced.  This  test  is  said  to  affor*^ 
vcrj*  marked  proof  of  the  presence  of  0.0026  of  a  grain  of  the  alkffl&i<i^ 
and  to  be  especially  useful  when  the  veratrine  is  impure. 

PfiysioLootcAL  Action. — Yera trine  is  exceedingly  irritating  to  m^^ 
surface  it  may  come  in  contact  with^  producing  when  given  hypodornii 
caliy  or  endermically  severe  pain,  and  when  rubbed  on  the  skin  a  fe«t 
ing  of  warmth,  followed  by  prickling,  severe  pain,  numbness,  and,  if  itg^^ 
use  bo  persisted  in,  a  marked  redness.     On  the  mucous  membrane«  it^ 
action  is  even  more  decided.     In  the  nostrils  the  minutest  portion  of  it- 
produces  intense  in-itation,  as  shown  by  repeated  sneezing  and  free  dis- 
charge, which  may  bo  blaody.     Upon  the  tongue  a  speck  causes  burn- 
ing,  with  free  salivation. 

When  taken  internally,  in  sinall  doses,  it  produces  slowing  and 
weakening  of  the  pulse;  more  freely  administered,  indications  of  gastro- 
intestinal irritation :  and  in  largo  doses  it  is  followed  by  violent  vomit- 
ing, serous  purging,  often  with  intense  burning  in  the  mouth  and 
throat,  and  general  muscular  weakness.  No  fatal  case  of  poisoning  i* 
on  record  ;'*'  but  in  the  experiments  of  Esche  on  himself  a  half-grain  of 
the  acetate  produced  collapse,  with  a  pale,  cold,  wet  skin,  pinched  feat- 
ures, a  rapid,  thready,  irregular  pulse,  violent  vomiting,  and  marked 
muscular  tremblings.  Other  observers  have  noted  more  pronounced 
indications  of  con%^ulsions ;  and,  according  to  Bardsley,  when  absorbed 
through  the  skin,  instead  of  purging  it  produces  in  some  cases  very 
free  diuresis.  On  the  whole,  the  resemblance  between  the  symptoms 
ns  induced  in  man  and  in  the  lower  animals  is,  so  far  aa  wo  know, 
complete. 

The  phenomena  of  veratrine-poisoning  in  a  mammal  are  violent 
muscular  twitchings  and  convulsions,  which  are  often  plainly  excited  by 
external  irritants,  severe  vomiting,  generally  but  not  alwa3*s  accom- 
panied by  purging,  and  disturbance  of  motion,  respiration,  and  circula- 
tion. The  pulse  is  at  first,  if  the  dose  be  not  too  large,  quickened  and 
strengthened,  but  in  a  very  short  time  it  becomes  slower  and  weaker, 
and  finally  verj^  fmquent,  thready,  and  in^egiilar.  There  is  early  a 
marked  loss  of  muscular  powcr^  even  in  the  midst  of  the  convulsions, 
and  the  latter  may  give  way  to  the  quiet  of  paralysis,  or  may  continue 
up  to  death. 

According  to  the  researches  of  Claus  (Journal  of  Anntomy,  viii.), 

*  In  St,  George**  Hospital  Rep*>ri»t  TSrO,  ^oL  ▼*,  Dr.  C.  Piig<;t  BUk«  r«portt  m  cu«  of 
reoorery  After  the  ingestion  af  il  Unimpnt  sttpposed  to  cwntain  three  gntiBi  of  rtnirio^t  lo- 
ltn*e  itch  ing  of  the  ekin  wai  a  promineat  sytnptofn. 
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venitrine  in  toxic  doses  causes  first  a  sligbt  fall  of  temperature^  then 
a  rise  to  about  normal,  and  finally  a  fall  immediately  before  death, 
Sabadilline,  on  the  contrary,  produces  a  rise  of  temperature,  followed 
only  by  a  partial  fall,  so  that  the  bodily  heat  even  at  the  moment  of 
death  ia  above  normal. 

M.  Prevost  (Robin's  Journal  de  VAnatnmie^  1868,  t.  v.  p.  206)  has,  1 
think,  vavj  well  divided  tho  action  of  veratrine  in  poisonous  doses  into 
three  stages :  first,  that  of  excitation  or  restlessness  j  second,  that  of 
convulsions;  third,  that  of  paralysis.  It  should,  however,  bo  under- 
stood that  these  may  after  large  doses  bo  fused  into  one»  I  have  seen 
an  animal  suffer  a  convulsion,  or  perhaps  merely  give  a  convulsive 
shudder,  and  drop  dead. 

Ailer  death  Irom  a  very  large  dose,  the  muflcles  are  found  to  have 
lost  more  or  less  completely  tlicir  irritability,  so  that  they  either  do 
not  respond,  or  respond  very  feebly,  to  the  strongest  famdic  c undents. 
That  this  is  due  to  a  direct  influence  of  the  alkaloid  upon  thera  is 
proved  by  the  fact,  finst  noted  by  KolHker  {Yirchows  Archiv^  Bd.  x.  p. 
257),  but  which  I  in  common  with  other  observers  have  experimentally 
confirmed,  that  if  an  artery  be  tied  before  poisoning,  all  the  muscles 
supplied  by  that  artery  maintain  their  integrity. 

It  is  evident  that  venitrine  is  a  muscle-poison ;  but  it  has  othoi 
powers,  and  the  subject  is  best  studied  in  detail,  system  by  system. 

Central  Kervous  System, — Upon  the  cerebrum  the  action  of  veratrine 
ia  not  very  marked.  That  tho  convulsions  are  not  cerebral  is  shown  by 
the  fact,  which  I  have  frequently  noted,  that  they  are  in  no  wise  af- 
fected by  division  of  the  spinal  cord,  Tho  spasms  must  bo,  therefore, 
either  peripheral  or  spinal  in  origin.  M.  Prevost  (Robin's  Journal  de 
VAnaiomiey  1868,  p.  2f)9)  has  found  that  convulsions  will  occur  in  the 
fi"og  even  when  the  spinal  cord  is  destroyed,  but  that  under  these  cir* 
eumstiinces  tho  convulsions  arc  not  spontaneous,  but  occur  only  when  an 
irritation  is  applied  to  a  part,  and  are  limited  to  the  part  irritated.  A 
fact  analogous  to  this  was  noticed  by  Kollikor  {  Virchows  Archiv^  Bd*  x. 
p.  262,  Exp.  IX»3:  in  frogs  whose  nerves  were  panilyzed  by  curare, 
the  exhibition  of  veratrine  induced  phenomena  similar  to  those  just 
noted.  These  facts,  however,  do  not  prove  that  the  convulsions  in  the 
veratnzcd  frog  are  not  spinal,  but  only  show  that  there  is  a  state  of 
excitation  of  the  muscles.  But  M.  Prevost  furnishes  tho  following 
direct  proof  that  the  cord  in  veratrine-poisoning  is  not  afiected.  The 
hind  legs  of  a  frog  were  sepai'ated  fVom  the  rest  of  the  body  by  a  very 
tight  ligature,  so  placed  as  not  to  include  the  lumbar  nerves.  Some 
veratrine  was  then  introduced  into  one  of  the  fore  legs,  and  of  course 
found  its  way  into  tho  spinal  cord  and  the  anterior  portions  of  tho 
body.  Under  these  circumstances  it  is  evident  that  the  convulsions 
produced,  if  spinal,  would  affect  the  whole  body,  but  if  peripheral 
would  be  confined  to  tho  anterior  part  of  tho  frog.  It  was  found  that 
the  posterior  legs  were  never  affected ;  that  while  irritation  of  them 
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caused  most  violent  spasms  in  the  anterior  part  of  the  body,  only 
the  normal  reflex  actions  occurred  io  those  muscles  which  were  not 
reached  by  the  poison.  If  this  experiment  be  confirmed  (and  I  sec  no 
iatrinsic  reason  to  donbt  its  accuracy)^  to  Prevost  belongs  the  credit 
of  having  proved  that  veratrino  has  no  action  on  tho  motor  centres  of 
the  spinal  cord. 

There  is,  however,  an  apparent  opposition  between  the  experiments 
of  Prevo8t  and  those  of  Kolliker  {Virchow's  Archiv^  Bd.  x,  p.  261), 
The  latter  observer  noted  (Exp.  YI.)  that  when  the  skull  of  the  frog 
was  opened  and  a  ten-pcr-cent.  alcoholic  solution  of  voratrine  dropped 
on  the  cord,  violent  general  tetanic  convnlsions  were  induced  ;  also 
(Exp.  iY,)  that  when  one  crural  artery  and  vein  of  a  irog  were  tied 
and  the  veratrine  solution  placed  in  the  mouth,  tetanus  ensued,  in- 
volving the  protected  limb,  and  continuing  there  after  it  had  ceased  in 
the  other  members,  I  f^ee  no  way  of  reconciling  these  experiments  of 
Kolliker  with  those  of  PiHJVOSt  except  by  euppoaiDg  either  that  the 
latter  are  incorrectly  observed,  or,  what  seems  much  more  probable, 
that  the  poison  in  tho  fornter  reached  tho  protected  parts  by  diffusion, 
although  10  loss  quantity  than  it  did  the  other  members:  this  would 
also  explain  the  continuance  of  tetanus  in  the  protected  limb  after  it 
had  ceased  elsewhere, 

M,  Guttmrinn  (Rekherfs  Archiv^  1S€0)  is  in  accord  with  Kolliker 
in  his  experiments,  for  he  states  that,  notwithstanding  tho  artery  of  a 
limb  is  tied,  yet  spasms  occur  in  the  leg  during  the  convulsive  stage  of 
vera  trine-poisoning:  of  coui*se  the  **ditftision"  theory  would  apply  to 
this  ai^  well  as  to  the  experiments  of  Kolliker* 

The  only  conclusion  to  be  drawn  from  the  evidence  seems  to  mo  to 
be  that  at  present  it  is  uncertain  whether  veratrine  does  or  does  net  act 
upon  the  motor  centres  of  the  cord. 

In  regai'd  to  the  action  of  the  drug  upon  the  sensitive  centres  of  tho 
cord,  our  knowledge  is  by  no  moans  perfect.  Anaesthesia  of  the  pos- 
terior feet  was  noticed  in  the  frogs  experimented  upon  by  Prevost  in 
the  manner  described ;  but  when  the  circulation  is  cut  off  from  the 
feet  of  a  frog,  loss  of  sensibility  always  ensues. 

Peripheral  Nervous  St/stem. — The  study  of  the  action  of  veratrine 
upon  the  peripheral  motor  apparatus  evidently  divides  itself  into  a 
study  of  the  influence  upon  the  muscles  and  the  extreme  nerve-endings 
in  them,  and  upon  the  nerve-trunks. 

There  can  be  no  doubt  that  veratrine  finally  destroys  the  contractile 
power  of  the  muscle  itself,  so  that  it  fails  to  ixjspond  to  any  irritation 
whatever,  and  soon,  becoming  stiff,  exhibits  the  acid  reaction  of  post- 
mortem rigidity.  Thus  far  all  recent  observers  are  in  accord ;  and  I 
have  frequently  witnessed  the  same  phenomenon,  Kolliker  in  some  of 
his  experiments  {he,  Cif.)  notes  that  the  muscle  in  the  early  stage  of 
veratrine-poisoning  responded  inordinately  to  stimuli.  The  study  of 
this  phenomenon  has  been  especially  made  by  Bezold  and  Hirt  (  Unter- 
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such.  Fhi^siolog.  Lahorat.  WuTzburg,  i.),  by  M.  Frcvost,*  by  Rossbach 
(^Pflugm-'s  ArckiVy  xiii,  617)j  by  Marey  and  Maurice  Mondelsaohn  (Tra- 
vnux  du  Lahorat.  de  M.  Mnre^,  xiv.,  and  Coinptes-Rendus  S<x\  Biolog,^ 
1883,  147).  When  a  muscle  during  ilie  convulsive  Btage  of  vc^nitrine- 
poisoniug  ia  momentarily  stimulated,  instead  of  the  UBual  momentary 
contraction  a  prolonged  tetanic  t^pa^m  results  and  lasts  some  seconds ; 
this  spasm  is  induced  by  the  slightest  irritation.  When  a  nerve  is 
irritated  repeatedly  within  a  short  time,  the  tributary  muscle  loses  its 
power  of  entering  upon  a  *^  vera  trine  contraction/'  but  if  loft  quiet  for 
a  time  recovers  itself.  There  ia  therefore  in  veratrine-poisoning,  pre- 
ceding the  stage  of  muscular  paralysis,  a  stage  of  muscular  hyper- 
excitability.  To  this  are  due  no  doubt  in  great  part,  if  not  altogether, 
the  convulsions.  It  can  scarcely  be  doubted  that  rt  is  the  result  of  au 
action  not  upon  the  nerve-e tidings,  but  upon  the  sareolemma  of  the 
mtiscie.f  That  the  muscular  paral^^sis  is  of  siinilur  nature  would  seem 
la  be  proved  by  the  rapid  changes  which  take  place  in  the  muscle 
after  death,  and  by  the  fact,  noted  by  Guttmann  (Eewherfs  Archiv  fur 
Anatomie,  1866,  p.  4J>8),  that  while  frogs  apparently  dead  from  norve- 
poisons  such  as  atropine,  strychnine,  and  curare  often  recover  thonv 
selves  after  a  period  of  stupor,  thoee  poisoned  with  vcratrino  never  do. 
When  a  muscle  is  deati,  galvanization  of  the  oci*ve  of  course  elicit^s 
no  response;  but  it  is  possible  that  a  substance  may  be  at  the  same 
time  a  nerve-poison  and  a  muscle-puison,  Yeratrino  is  both  a  muscle- 
poison  and  a  nerve-poison,  KoUiker  denies  this,  but  the  experimental 
evidence  brought  forward  by  him  amounts  to  almost  notldng.  Gutt- 
mann {he,  cit.)  asserts  that  in  his  experiments,  whenever  irritation  of 
a  nerve  failed  to  elicit  a  responsCj  direct  irritation  of  the  muscle  was  al- 
ways equally  unavailing.  Bezold  and  Hirt  (^jc\  ei(.)  expeririieated,  with 
E  full  knowledge  of  Guttmann's  work,  with  small  and  with  large  duse^j 
and  evidently  with  great  care.  They  found  (loc.  cit.j  p.  90)  that  when 
a  small  dose  is  used  thej-e  is  at  first  a  very  mai^ked  increase  in  the  irri- 
tability both  of  the  neiTc  and  of  the  muscle,  so  that,  whether  the  cur- 
rent be  applied  directly  to  the  muscle  or  indirectly  through  the  nerve, 
contractions  take  place  more  readily  than  normal  Alter  a  time,  both 
muscle  and  nei*ve  lose  their  irritability,  so  that  no  contraction  fullows 
either  the  direct  or  the  indirect  stimulation.  The  process  does  not  go 
on  pari  passu  in  the  two  organs.  The  initability  increases  sooner  and 
IS  sooner  lost  in  the  nerve  than  in  the  mui^ele,  so  that  there  is  a  time 
when  galvanic  irritation  of  the  nerve  fails  to  induce  contraction,  al- 

•  Quoted  bj  nunccnfrnn. 

f  Fick  and  Bocbm,  iira  tho  elaborate  paper  alrcoily  referred  to*  believe  thftl  ihcy  prore  that 
tli«  pmlnngntion  uf  the  muscular  contracrious  in  veratrinc-poifloning  ii  duo  to  a  gr^nter  in- 
teuBitj  *>f  the  cbemicAl  proceaacf  of  the  muitclc^,  and  not  to  %  delay  of  the  proc^i  of  rostitu- 
tioo.  A  discussion  of  thi*  p^int  would  involvu  that  nf  mmculiir  phjaiology,  and  cannot  be 
entered  into  here,  Th«  weak  pnint  of  the  argument  mnd«  by  Fick  and  Boehm  may,  however, 
be  poiDtt^d  out.  Granting  all  their  inserted  f^cts,  it  Is  perfectly  possible  thut  greater  intentity 
of  the  cheuiicoi  pro<i(,>5de«i  Is  ati  tfftctj  not  a  eattue^  of  tho  prolonged  contractions. 
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though  the  muscla  still  retains  its  functioDul  power  and  reacts  instantly 
to  direct  atimulatioD,  Moreover,  the  upper  or  Bpinal  end  of  the  nerve 
diea  first,  so  that  iit  a  certain  stage  irritation  of  the  nerve-trunk  cloee 
to  its  origin  liiila  to  induce  contraction  of  the  tributary  muscle,  al* 
though  when  applied  lower  down  it  elicits  a  response.  This  important 
observation  is  confirmed  by  Fick  and  Boehni  (Arbeiten  Physiolog.  Labo* 
rat  der  Wurzburger  Ilochschule,  1873,  p.  147),  and  by  L  Ott  {Tojcico- 
lofjical  Studies^  Philada.,  1874),  and  would  seem  to  prove  that  veratrine 
acts  directly  on  the  nerve-tntn/is.  Fick,  however,  affirms  that  under 
these  circumstances  he  has  fi-equently  proved  the  existence  of  the  nor- 
mal mnscular  galvanic  currents  in  the  seemingly  dead  nervc-tnmkj^. 
and  that  therefore  it  is  only  the  peripheral  nerve-endings  which  ai-e 
attacked  by  veratrine.  But  it  is  difficult  to  reconcile  this  observation 
of  Fick  Avith  some  of  those  of  Bezold  and  Hirt.  At  pret*ent,  therefoi-e, 
it  must  be  considered  undetermined  whether  it  is  the  nerve-endinga 
solely,  or  the  whole  peripheral  nerves,  which  are  affected  by  veratrine. 

As  already  stated^  the  action  of  veratrine  upon  the  sensory  centres 
is  doubtful ;  its  influence  upon  the  peripheral  sensitive  nerves  has  not, 
that  I  am  aware  of,  been  carefully  worked  out,  but  the  effects  of  it» 
local  application  to  the  human  skin  seemingly  show  that  it  first  strongly 
exciies  and  then  paralyzes  them. 

Circulation, — Alter  death  from  a  large  dose  of  veratrine,  the  heart 
18  BO  fit,  dilated,  full  of  blood,  and  incapable  of  responding  to  galvanism; 
i.e,,  the  heart-rauscle  is  dead.  According  to  Bezold  and  Hirt  {loc,  dt,}, 
afTter  a  small  dose  there  are  quickening  of  the  pulse  and  rise  of  the 
bIiK)d-pressure,  which  soon  return  to  the  normal  condition ;  while  im- 
mediate and  persistent  fall  in  the  number  of  the  heart-beats  and  in  the 
arterial  pressure  follows  a  large  dose.  If  the  vagi  he  divided  previous 
to  the  poisotiing,  a  large  dose  produces  a  temporary  increase  in  the 
pulse  J  and  a  stimulation  of  the  distal  end  of  the  cut  nerves  by  a  cur- 
rent too  slight  to  be  felt  in  the  unpoisoned  animal  retards  very  markedly 
the  beat.  Fi'tnn  these  facta  it  follows  that  in  the  nninjui-ecl  animal, 
after  poisoning  by  veratrine,  there  is  an  inhibitory  retardation  of  the 
pulse,  and  also  an  excitation  of  the  peripheral  ends  of  the  vagi.  That 
it  is  not  merely  the  periphei*al  inhibitory  apparatus  which  is  affected 
was  proved  by  injecting  the  alkaloid  into  the  carotid, — i.e.,  into  the 
inhibitoiy  centre, — when  there  happened  an  instantaneous  and  remark* 
able  retardation  of  the  heart-beat,  w^hich  could  only  have  been  caused 
by  excitation  of  the  inhibitory  centre.  In  a  later  stage  of  the  poison- 
ing the  strongest  farad ie  currents  applied  to  the  pneumogaatrics  fail  to 
aff'ect  the  heart.  It  is,  therefore,  evident  that  veratrine  first  exalts  and 
then  destroys  the  functional  activity  of  the  par  vagumj  in  a  manner  parallel 
to  its  action  on  the  spinal  nerves. 

When  the  heart  is  separated  from  the  nerve-centres  by  section  of 
the  par  vagum  and  of  the  spinal  cord,  veratrine  produces,  according 
to  Bezold  and  Hirt,  at  first  increase  in  the  pulse  and  blood-pressure, 
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Jly,  lowering  of  l>Dtli  to  tho  Biinlmiim  ;  showing  that  it  exerU 
the  internal  hcart-gaoglia,  or  upon  tho  heart-raiiscle,  its  peculiar 
action  of  tirst  i^timulatiog  and  afterwards  paralyzing  functional  activity. 
This  is  in  accord  with  the  results  obtained  by  S.  Kinger,  who  finds  that 
vera  trine  acts  directly  upon  the  cardiac  muscle  ns  it  does  upon  the  skele- 
tal muscles.  Each  excitation  causes  in  the  veratrized  frog's  heart  a  pro- 
longed seneaof  ineoordinated  contractions;  therefore  a  lessened  regula- 
tion with  an  increased  amount  of  force-generation  {Arch.  lied.,  1882,  p.  2 1 ). 

That  the  poison  has  a  siniihir  action  upon  tho  vaso-motor  centres 
geems  probable  from  tho  facts  noted  by  Bezold  and  Htrt :  first,  that 
injection  Into  the  carotid  after  section  of  the  pneuniogastrics  causes 
immediate  rise  of  the  blood -pressure  j  second,  if  the  mesenteric  arteries 
have  been  previously  bared,  they  can  be  seen  to  contract.  This  excita- 
tion is  followed  after  a  time  by  vaso-motor  paralysis  and  dilatation  of 
the  vessels, 

Mespinition.-^l^Qzold  and  Hirt  conclude,  from  the  fact  that  after 
section  of  the  pnonmogastrics  oven  the  smallest  doses  of  venitrine 
cause  retardation  of  tho  respiration  without  previous  increase,  that  th© 
alkaloid  depresses  and  finalUj  pttratyzes  the  respirator i/  centre. 

Therapeutic  Action. — The  study  of  the  physiological  action  of 
veratrine  shows  that  its  rational  therapeutic  use  must  be  limited.  As 
a  heart-depi*essant,  it  is  much  inferior  to  aconite  and  veratrum  viride,  for 
obvious  reasons,  and,  althoogh  it  has  been  used  as  such,  it  has  not 
achieved  much  reputation.  When  exhibited  in  full  doses  it  is  very  apt 
to  give  rise  to  exceedingly  disagreeable  secondary  symptoms,  and  has 
no  advantage  over  the  rnedteines  just  named.  Some  years  ago  it  was 
employed  in  acute  rheumatism^  having  been  recommended  by  Turnlmll, 
Bardsley,  Piedagnelj  Trousseau,  and  others ;  but  it  is  not  so  efficacious 
in  this  disease  as  other  far  loss  dangerous  remedies  by  which  it  has 
been  superseded.  The  same  is  true  of  its  employment  in  dropsi/;  and 
I  know  of  no  condition  which  would  justify  its  internal  use. 

Bardsley  originally  used  it  in  neuralgia ^  especially  when  arising 
from  cold.  He  used  it  both  internally  and  externally.  At  present  it  is 
rarely  employed  except  as  a  local  application.  My  own  success  with  it 
has  not  been  very  encouraging,  but  others  of  larger  experience  recom- 
mend that  it  be  rubbed  over  the  affected  nerves  in  rheumatic  neuralgia. 

As  an  external  stimulant  and  nibefacient  it  is  sometimes  used  with 
good  etfeet  in  narcotic  poisoning;  also  in  various  spinal  troubles  as  an 
irritant  appUed  to  the  spine,  and  to  the  skin  of  the  paralyzed  limbsj  to 
aid  in  maintaining  circulation  j  but  all  these  indications  can,  I  think,  be 
better  mot  by  other  means.  In  regard  to  the  do.se  of  veratrine  for 
internal  use,  it  should  be  borne  in  mind  that  one-sixteenth  of  a  grain 
has  produced  the  most  alarming  symptoms  (Taylor,  Medical  Jurispru- 
dence, 2d  edition,  London,  1873). 

An  ointment  ( Unguentum  VeratrimT—l  to  2G.5,  U.S*)  and  an  oleate 
(Oleatum  Veratrimv — 1  to  50,  U.S.)  aix^  otiicinaL 
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AENIO^  PLORES— AKOTCA  FLOWERS,    U.S. 
ABNIC^  RABIX—ARNICA  ROOT.    U.S."^ 

The  flowers  of  the  Arnica  montana,  a  perennial  composite,  native 
of  Northern  Europe  and  Asia,  and  said  also  to  b©  found  in  the  North- 
wofttern  United  States.  The  yellow  flowers  have  about  fourteen  striated 
liguhite  tridendate  florets  in  the  ray,  twice  as  long  as  the  di»k,  wJiich 
consists  of  numerous  tubular  floreta.  The  taste  in  bitterinh  and  acrid- 
The  rhizome  is  also  cnifiloyod  medicinally,  but  is  not  recognized  by  the 
U.S.  Pharniacopceia.  Two  alkaloids,  cytisine  and  arnicine,  are  t^tated 
to  have  been  found  in  the  flowers.  The  fii*st  of  these  ie  believed  to  be 
vientieal  with  the  alkaloid  of  the  seeds  of  the  laburnum-tree  {Ct/tisus 
Jjaburnum). 

Physiological  Action.— Locally,  arnica  is  stimulating,  and,  if  in 
sufficient  strength,  decidedly  irritating.  Upon  some  skins  the  tincture 
acta  even  Anolontly^  rapidly  developing  an  acute  cczematous  int)amma- 
tion  of  the  upper  dermal  layers,  as  manifested  by  hyperamiia,  papules^ 
vesicles,  excoriations,  crusts,  and  scales  in  regular  sequence  (Boston  Med, 
and  Surg,  Journ.^  Jan.  1875 ;  also  Ann.  de  Dermal,  et  de  Syph.^  1886,  vii.) 

That  the  influence  which  the  drug  exerts  upon  the  general  system 
when  taken  internally  is  very  decided  is  cortainj  but  the  exact  nature 
of  this  influence  is  at  present  uuknowtL     The  only  positive  knowledge 
that  wo  have  in  regard  to  the  physiological  action  of  arnica  is  that 
derived  from  experiments  made  by  Dr.  H.  A.  Hare  (Boat,  Med.  and 
Sur^,  Journ,^  Jan.  12,  1888)  in  the  htbonitory  of  the  University  of 
Pennsylvania.     He  Amis  that  the  fluid  extract  in  doses  of  five  to  ten 
drops  produces  in  the  dog  a  slowing  of  the  cardiac  beats,  with  increase 
of  the  fulness  of  the  pulse-wave  and  a  very  alight  increase  of  the  arte- 
rial pressure,  the  slowing  of  the  pulse  being  the  result  of  a  stimulation^ 
of  the  pneumogasti'ic  nerves,  and  the  slight  inci^ease  of  tho  arteriaL 
pi-essure  probably  caused  by  increased  heart^-work.     After  largo  doses 
the  puke  becomes  very  rapid,  from  pneumogastric  paralysis,  the  arterial 
pressure  remaining  near  the  noi-m,     Viborg  (quoted  by  Stille)  aflirms^ 
that  in  horses  and  cow  a  it  causes  increased  action  of  the  heart,  flow  of 
urine,  and  warmtb  of  skin,  followed  by  very  decided  general  depression^ 
According  to  Stille,  the  eflects  of  moderate  doses  on  man  are  similar  tc^ 
those  noted  as  oecurring  in  the  lower  animals, — namely,  increase  of  th& 
cardiac  action,  of  the  respimtion,  of  the  temperature  of  the  skin,  and 
of  the  perspiration  and  urine,  along  with  yery  decided  symptoms  of 
gastric  irritation*     On  the  other  hand,  it  is  asserted  that  ten  drops  of 
the  tincture  every  three  or  four  hours  act  as  a  decided  arterial  depressant 
(Dr.  C,  C.  Balding,  Lancet,  Dec.  1870).     The  s^Tuptoms  of  poisoning 
seem  strangely  to  vary.    Thus,  in  a  woman,  two  cups  of  a  strong  in- 

•  I  havQ  allowed  tbis  drug  to  iUnd  in  the  c\aaa  in  which  it  was  put  in  former  edition*, 
although  vfhni  littlo  know1<Klgo  we  have  of  k«  piiysiologioal  action  seems  to  indicfite  that  it  ii 
not  a  cardiao  depress&at,  its  most  marked  eUeets  being  those  of  ft  lucuJ  irritdnt. 
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fusion  praducod  violent  gaBtro-intestinal  irritation,  as  shown  by  vomit- 
iog  and  clioltiraie  dian"ht:eaj  reductioD  of  the  pidse  to  CJOj  aud  tituiUy 
~  iIlapBd  (Bull  Therap.,  Ixxvi.).     In  Barbior'a  case  (quoted  by  8tille), 

infusioti  of  eighty  grains  of  the  llowcra  caused  giddiness  and  inten.'se 
muscular  weaknesSj  with  spasmodic  movements  of  the  limbs.  In 
another,  not  fatal,  case  (Lancet^  Kov.  1864),  according  Ho  the  state- 
ment of  the  patient,  an  ounce  of  the  tincture  did  not  produce  any 
symptoms  for  eight  hours,  when  approaching  collapse,  dilated,  im- 
movable pupils,  with  a  cold,  dry  skin,  and  a  feeble  fluttering  pulse,  rap- 
idly supervened  upon  an  intense  epigastric  pain,  which  was  increased 
by  pressure.  -* 

In  a  not  fatal  case  reported  by  Dr.  W.  A.  Thorn  (  Virginia  Medical 
Monthlif^  Sept.  1883),  four  hours  after  ingestion  of  a  fluidounce  of  a 
tincture  by  a  young  man,  the  pulse  was  100,  full  and  strong,  the  tern* 
pcrature  normal,  insensibility  complete,  conjunctiva  anajsthetie,  respi- 
rations 18  per  minute,  no  vomiting  or  purging.  Twelve  hours  later  the 
patient  became  wildly  delirious  ;  the  next  day  he  sutfered  from  burning 
pain  in  the  abdomen,  diarrha^a,  and  free  diui^esis. 

Therapeutics. — In  the  present  state  of  our  knowledge,  the  internal 
use  of  arnica  is  experimental  Externally  it  is  employed  us  a  stiniu* 
lant  application  in  bruises  and  spi-ains,  generally  in  the  form  of  tincture 
(  Tinctura  ArniccB  Florum — 1  to  5,  U.S. ;  Tinctura  Arnicw  Madicis-^l  to 
10,  U.S.),  which  may  be  applied  pure,  but  sometimes  as  fomentations 
of  the  dowers.  Its  property  of  oecasiunully  producing  intense  dornial 
irritation  should  be  borne  in  mind.  An  extract  (Extractum  Arnica: 
RadiciSy  U.S.)  and  a  fluid  extract  {Extracium  Arnicas  Radicia  Fluidum, 
U.S.)  are  officinal. 

ACONITUM.    U.S. 

The  Aconitum  Xapellus,*  or  monkshood,  is  a  tall  perennial,  indige- 
nous in  Europe,  and  cultivated  in  this  countr}^  for  the  sake  of  its  spike 
of  blue  flowers.  The  loaves  are  three  or  foiu*  inches  in  diameter,  and 
eat  almost  to  the  base  into  three  to  sovod  three-lobed,  wedge-shaped 
ivisions. 

The  root,  which  is  the  only  officinal  portion,  is  from  three  to  four 
inches  lung,  very  tapering,  about  three-quarters  of  an  inch  in  diameter 
at  the  base.  Its  taste  is  bitterish,  acrid,  and  after  a  little  while  benumb- 
ing, giving  origin  to  intense  tingling  of  the  lips  and  mouth.  It  is  to 
be  distinguished  from  horseradiah  root,  with  which  it  has  been  some- 
times fatally  confounded,  by  its  external  brown  color  and  its  lack  of 


•All  the  ipeciofi  of  the  gfiDus  Aoonitiim  iiro  more  or  1cm  poisonouB^  ftUhou^h  A. 
jq>enuA  10  the  only  one  afficiouL  Far  a  Biw]y  of  tho  comparative  atrengtb  of  tbe  tilHoub 
OSiteSj  »co  SclimfT,  Journal  /Ur  PharmacfuijfHi^mik^  IS57,  p.  ^135.  lie  ttrrnngea  them  ftB 
fallows,  commenomrr  with  tbo  moet  viruloat :  A./eroXf  A,  Nnpelltut,  witb  its  variotiw,  i*#()|im»n- 
taitu/iif  (auricumf  nod  rarra6i7e,  A.  VttmtHarumf  A*  panicuiatumf  A*  Anlhora^  The  iozio 
properlleB  of  A*  Anthom  wore  Tery  weak.  Lj^eoctomnc  ia  the  alkuloiJ  of  A.  l/cootoounu 
Fdr  m  phjaiolagicul  study  of  it  by  Dr.  Ott,  see  Phiia,  M«d,  Time*^  vL  25, 
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odor  when  scraped.    The  whole  plant  is  active  and  tastes  like  ih* 
root. 

In  1833  Goiger  and  Hesse  discovered  m  aconite  an  alkaloid,  Acm\i&m^^ 
which  is  ondoubt^jdly  the  active  priDciple  of  the  drug.  In  comroerecthe**^ 
are  several  varieties  of  it,  made  by  different  largo  manufacturers:  tl»  * 
German  aconitmei  which  is  yery  impure,  and,  according  to  Husemaa*^^ 
is  less  active  than  the  extract;  impure  English  aconitine ;  and  the  sc::*' 
called  English  aconiUne,  prepared  by  Morsou  and  said  to  be  chemicall^^ff 
pure.     The  latter  is  a  graj^ish  powder.* 

Duquesnel  {^Comptm-Iiendus^  vol.  Ixxiii.,  1864)  first  obtained  tb^i^ 
aeonitiiio  in  the  form  of  colorless,  rhombic,  tabular  crystals,  soluble  ir''^* 
alcoholj  benzin,  and  ether,  extremely  soluble  in  chloroform,  very  slighllj^^""' 
soluble  in  water,  insoluble  in  glycerin. 

The  salts  of  aconitine  are  soluble,  and  fi'ora  their  solution  the  alkaloicM- 
36  precipitated  by  alkalies  in  an  amorphous  state.  That  aconitine  is  the^ 
only  active  principle  of  the  root  would  seem  to  follow  from  the  experi- 
ments of  Hot  tot  {Jour  rial  de  Physiologie,  18G4). 

Physiolooical  Action.^ — When  applied  to  a  raw  surface,  or  to  the 
fikin,  aeooito,  or  its  alkaloid  aconitine,  acts  as  a  local  irritant  and  nar- 
cotic, soon  producing  numbness,  with  tingling,  which  may  persist  for  a 
long  time.  When  given  in  sufficient  dose  internally,  it  is  a  violent 
poison,  actings  so  far  as  is  known^  similarly  upon  all  animals. 

If  the  dose  be  large^  death  may  be  almost  immediate,  and^  if  the 
alkaloid  bo  given  bypodermically,  may  occur  in  less  than  a  minute*  In 
6uch  cases  the  result  is  apparently  due  to  sudden  paralysis  of  the  heart- 
muscle. 

After  moderate  toxic  doBCS,  the  prominent  symptoms  are  great  dis- 
turbance of  the  respiration,  muscular  weakness,  vascular  depression, 
and  finally  death,  with  or  without  convulsions.  As  I  have  seen  tho 
rabbit  after  the  injection  of  one-sixth  or  one-quarter  grain  of  MorBon*§ 
pure  aconitine,  the  animal  commences  to  jump  vertically  in  a  very 
peeuhar  manner,  and  often  to  squeal  piteonsly.  The  jumping  soon 
grows  less  and  less  powerfnl,  and  fiually  h  replaced  by  sevei-e  convul* 


*  In  IS^T,  ItUb^elittiiLmQ  anuouiititid  the  presence  in  minule  quantity  of  »  teooud  frlk^loid 
in  th©  root  of  Acooitum  NapelluJ, — A'^ttpeUine.  SchrofT*  {JoHmal  fUr  Pharmorodynamik^  u 
3)  Qould  fLntl  no  fMsential  dilTerenci}  between  it«  action  and  that  of  Gormui  adonitine,  T.  lund 
U.  Smith  J  of  Edinburgh,  havo  found  a  Ihird^  non-poisonous  alkaloid,  Aeantlltne,  which  ibejr 
thitik  to  be  probably  idenlioal  with  narootino;  and  FlUckigor  asserts  Ihttt  there  are  foar  a!k«* 
loidi  contnioei!  in  the  geoua  vlconifMwi,— na^niely,  Aconitiuet  Pteudaconitine^f  AVijoW^fn*,  and 
tjfctGnitw  {Sydenham  Soc,  yetrr-Book,  1899  and  1870).  Kc^enUj  Br.  C.  A.  Wright  boa  foond 
Ihftit  there  are  tbrce  alkaloids  in  AcoDitam  Nrnpollus,' — oryfttaDiiable  aoooitinc,  a  o<mrljr  ia^C'rt 
hoA^^  picra  acomtinet  and  a  third  alkaloid,  incapable  of  cryitallictng  or  of  formiagcrj^ilalliaaible 
iait,  wbiob  ie  said  to  form  frequently  the  bulk  of  commercial  aconitine. 
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*  Fptim  what  SchmlT  caya  Hbont  the  matarlal  he  u«ed  in  blj  expoHment*,  tt  i«  etidenf  ilial  H*  laad  M 
proof  that  it  wu  i^Dulne  nog^citllno. 

t  Boebffi  find  Eweno  ljnv«  jihyiiolngically  Btndld  tlio  alkiilofil  of  Acontlem  r«<mx,  uixti^r  the  name  of 
j>***tdae0mitmM,  and  fituml  tlie  iHfTeronce  Itctween  Ita  Action  utiil  thjtt  of  aconldne  to  be  ooe  of  i 
of  kind :  it  wa«  the  Ktronger  of  tlie  two  {dnkia  /Or  &»|Kr.  P^UM.  ¥nd  Pkarm,,  fid.  1.,  18m>. 
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mons,  during  wbieh  the  animal  often  lies  prostrate  on  its  side.  In  the 
dog,  howover,  tho  miisclos  have  remaiiied  without  a  quiver  durinf^  all 
Btagos  of  the  poisoning ;  in  the  horse  Harley  has  noticed  convulsions 
(^St.  Thomas's  Hospital  Reports^  v.).  The  convulsions  are  an  inconstant 
symptom^  dependent  upon  peculiarities  of  the  individual  or  species, 
aa  well  as  upon  the  amount  injected.  Dilatation  of  the  pupil  frequently 
ocCQi-s,  if  it  be  not,  indeed,  a  constant  phenomenon.  There  is  often 
eevere  vomiting. 

The  symptoms  which  are  ioduced  by  small  therapeutic  doses  ot 
aconite  in  man  are  reduction  of  the  force  and  frequency  of  the  circula- 
tion, a  eense  of  muscular  inertia  and  weakiieaaj  and  a  slight  tingling  in 
the  exlremiiies  or  in  the  lips.  If  the  dose  administered  be  largo,  all 
these  symptoms  are  intensified ;  the  muscular  weakness  is  extreme  j 
the  tingling  is  felt  all  over  the  body;  the  pulse  is  feeble,  and  reduced  to 
thirty  or  forty  per  minute ;  the  respirations  are  diminished;  giddiness 
and  disoi-dered  vision  may  be  manifested,  especially  when  the  erect 
posture  is  assumed.  After  three  or  four  hours  these  symptoms  gradu- 
ally subside. 

When  a  poisonous  dose  has  been  ingested,  the  first  thing  noticed  in 
most  eases  is  a  burning  or  tingling  in  the  throat  or  in  the  extremities, 
soon  spreiiding  over  the  whole  body.  The  pulse  rapidly  falls  in  fre- 
quency, and  in  a  "vqtj  little  time  becomes  exceedingly  weak,  intermit- 
tent, irregular,  and  tiiially  iuipcreepuble;  the  muscular  strength  is 
greatly  reducc<l,  and  sometimes  almost  entirely  gone;  the  respirations 
are  shallow,  feeble,  irregular,  and  infrequent;  the  genenil  sensibility 
is  very  much  benumbed,  so  that  marked  anaesthesia  of  the  surface  is 
present;  the  skin  is  bedewed  with  a  cold  sweat;  the  counienaneo  is 
anxious,  sunken,  livid,  and  the  eyes  ai'e  often  protruded,  or  are  oven 
spoken  of  as  glaring;  the  pupil  is  geaeiTilly  dilated,  but  when  there  are 
no  convulsions  may  be  coatmeted ;  gastric  buruing  is  sometimes  com- 
plained of,  and  severe  vomiting  may  be  present,  but  the  stomach  is  not 
rarely  retentive.  The  intellect  generally  remains  unaffected  until  very 
near  the  close,  sometimes  to  the  very  moment  of  death.*  Ln  the  col- 
lapse of  the  latter  stages  of  aconite-poisoning  the  special  senses  may  be 
lost,  especially  the  sight.  The  voice  is  very  generally  extinguished. 
Convulsions  occur  in  some  casesT  not  in  others;  and  certainly  In  some 
instances,  if  not  always,  the  patient  is  unconscious  during  their  cou- 
auance*     I)ij>lopia^  or  other  disorder  of  vision,  has  been  noted  in  some 

58.  Death  may  occur  suddenly,  especially  directly  after  sonie  exertion 
^n  the  part  of  the  patient,  from  s3mcope. 

The  symptoms  which  aconite  produces  in  man  and  in  the  lower 
animals  are  so  entirely  identical  that  the  conclusions  an'ived  at  in  re- 
gard to  the  latter  may  be  accepted  without  reserve  as  applicable  to  the 
former. 


#  Pflireirft,  howeTcr,  states  that  in  some  recorded  eases  itupor  bu  ooeorred. 
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Circulation. — The  action  of  aconite  upon  tbo  circulation  ia  very 
decided.  According  to  Dr.  Achscharumow  (^Beickerfs  Archiv,  186G,  p. 
255),  in  the  frog  a  moderate  toxic  dose  of  aconitine  pixiduecs  at  first  a 
reduction  in  the  number  of  the  heart's  pulsations,  then  an  increase  io 
the  rapidity  of  its  action,  with  very  evident  loss  of  power,  and  finally 
irregular  systolic  movements,  with  very  long  intei*vening  pauses  ending 
in  diastolic  arrest.  Dr.  lludolf  Boehm  and  L.  Wartmann  {Arbeiten 
Fhysiolog.  der  Wurzburger  Hochschule^  1873)  have  gubstantially  con- 
firmed these  observations. 

In  the  higher  animals  the  exhihition  of  aconite  in  sufficient  doees 
yields  similar  results.  In  the  dog  and  cut  (Bi>ehm  and  Wanmann.  and 
my  own  exjjcriments)  there  is  a  steady  sinking  of  the  arterial  pressure. 
In  the  rabhit,  according  to  Boehm  and  Wartmann,  the  fall  of  pressure 
is  preceded  by  a  brief  rise ;  thi^  rise  has  also  been  noticed  in  the  dog  by 
La  horde  and  Duquesnel  {Des  Aconits^  p.  130).  The  mte  of  the  heart's 
pulsation  also  undergoes  reduction,  and  there  is  finally  dlaatoHc  arrest 
in  dogs  as  in  other  mammals. 

The  mcihod  by  which  the  aconite  influences  the  heart  is  not  cer- 
tainly settled.  According  to  the  experimenta  both  of  Boehm  and  of 
Wartmann,  it  produces  a  gradual  paralysis  of  the  peripheral  vagi,  a 
constant  increase  of  the  intensity  of  a  galvam'c  stimulation  of  the 
pneimiogastric  nerves  being  required  to  intluence  the  he^irt  as  the  poi- 
soning deepens,  until  finally  the  vagi  entirely  refuse  to  transmit  any 
inhibitory  impulse. 

In  a  single  experiment,  Achscharumow  {loc.  cit.,  p.  272)  found  that 
after  section  of  the  vagi  in  the  early  stage  of  aconite-poisoning  there 
was  an  immediate  rise  both  in  the  number  of  the  cardiac  pulsations  and 
in  the  arterial  pressure.  From  these  data  he  argues  that  the  slowing 
of  the  pulse  during  the  early  stage  of  aconlte-poisoning  is  due  to  stimu- 
lation of  the  inhibitory  centimes  in  the  medulla  oblongata,  Boehm  and 
Wartmann  (loc.  eit.)  repudiate  this  conclusion,  because,  according  to 
their  exi^enonce,  the  phonojuemiof  aconite-poisoning  occur  in  the  usual 
manner  after  section  of  the  vagi,  or  in  atropinized  animals.  It  m  evident 
that  there  is  no  necessary  eooti-adiction  in  the  asserted  facts  of  theee 
observers,  as  it  is  possible  that  the  slowing  of  the  pulse  may  be  duo  to 
two  immediate  causes,  one  having  ita  seat  io  the  medulla  oblongata, 
the  other  in  the  heart.  Although  this  explanation  cannot  be  considered 
proved,  it  is  probably  correct.  Professor  Plugge  contirms  tho  state- 
ment of  Boehm  ami  Wartmann,  that  aconitine  finally  paralyzes  the 
peripheral  vagus,  white  Low  in  agrees  with  Achscharumow  that  there 
is  a  primary  rise  of  the  puLse  when  aconitine  is  given  after  eection  of 
tho  vagi,  but  states  that  this  rise  is  of  very  brief  duration  and  is  6O0n 
followed  by  the  usual  reduction  {Frager  Vierteljakn.^  Bd.  cxxxi.).  It  is 
very  certain  that  aconitine  also  influences  directly  the  heart  or  ita  con- 
tained ganglia,  for  Achscharumow  {loc.  cit,^  p.  2fi2)  has  found  that  it 
acts  upon  the  frog*9  heart  removed  irom  the  body,  and  Liegoois  and 
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Hottot  (Journal  de  Physiologie,  p.  520^  18G1)  have  observed  the  ordinary 
cardiac  plienomcna  of  aeon i te- poi son iii*^  produced  by  the  alkaloid 
placed  directly  upon  the  vitjcus*  Eoebui  and  Wnrtnmrm  have  alao 
noted  that  in  aconite-poisoning  the  force  of  tlie  individual  boat  is  les- 
eened.  In  the  uxpcninents  of  Laborde  and  Duquesnel,  the  cardiac 
beat^  were  at  tii-iit  rendered  very  slow,  but  very  full  and  forcible,  and 
aAorwai'd:*  became  very  rapid  and  very  feeble  {loc.  cit,).  After  death 
the  cardiac  muscle  fails  entirely  to  respond  to  galvanic  irritation,  its 
contractility  being  lost  * 

Our  knowledge  of  the  action  of  aconitine  upon  the  vaso-motor 
nerves  is  not  complete^  Achacharumow,  Dr.  F,  B.  Nunnoley  (Proc. 
Royal  Society,  p.  46,  1870),  and  Btill  more  recently  Dr.  Mackcnj&ie,  have 
studied  with  the  microscope  the  influence  of  injections  of  aconitine 
Upon  the  vessels  of  the  frog's  web,  hut  have  been  unable  to  detect  any 
alteration  of  their  calibre.  The  first  observer  has  also  found  that  after 
division  of  the  sympathetic  in  the  neck,  galvanization  of  the  periph- 
eral end  produces  the  usual  pihonomenaT  even  in  the  moat  advanced 
Btagea  of  aconite-poisoning.  These  facts  indicate  very  strongly  that 
aconite  does  not  affect  the  vaso-rnotor  nerves j  and  this  indication  is  con- 
firmed by  the  experiments  of  Boehm  and  Wartraann,  who  found  that 
when  in  aconite-poisoning  a  galvanic  current  was  appUed  to  the  vaso- 
motor centres  in  the  medulla,  an  immediate  rise  of  arterial  pressure 
took  place.  As  stimulation  of  a  sensitive  nerve  produced  at  such  time 
uo  rise  of  arterial  pre^isurej  the  conclusion  would  appear  to  be  logical 
that  aconitine,  while  not  affecting  the  efferent  vaso-motor  nerves  or 
the  vaso-motor  centres,  destroys  the  comJucting  power  either  of  the 
afferent  nerves  or  of  the  cord,  so  that  in  an  animal  under  its  influence 
no  impulse  can  be  transmitted  from  the  periphery  to  the  vaso-motor 
centres  in  the  medulla. 

JVen?oei5    System. — Such    diverse    experimental    results    have   been 
reached  by  different  investigators  that  it  is  very  difllcnlt  to  draw  any 
I>ositive  conclusion  from  the  evidence.     Aehscharumow  concludes  tliat 
the  paralysis  and  loss  of  reflex  activity  induced  depend  upon  the  do- 
^itruetion  of  the  conductiJig  power  of  the  peripheral   motor  ner^^cs, 
iDocause  he  has  found  that  when  a  frog  is  poisoned  at^er  the  abdominal 
^^[lorta  has  been  tied,  reflex  and  voluntary  activity  is  preserved  in  the 
liind  leg'^  long  afti^r  it  has  been  lost  in  the  anterior  portion  of  the  bodyj 
^.nd,  at  the  same  tinie,  while  the  brachial  nen'es,  as  tested  by  galvanic 
stimulation,  have  lost  their  power  of  transmitting  impulses,  the  pro- 
jected jschiatic  nerves  have  preserved  their  functional  ability.     The 
Tor}' recent  experiments  of  Professor  P.  C,  Plugge  (Virchow's  Archiv, 
Bd.  Ixxxvii,  p.  410)  confirm  those  experiments  of  Aehscharumow,  show- 


*  Opposotl  to  All  this  evidence  are  Lbe  extntorditiarjr  AJid  at  prosupt  inexplicable  statements 
of  Mackenzie  {fVactitioner,  xxL  1^41),  Ih.it  aoujiltme  hm  no  effuct  upon  the  heart,  ant]  iif 
at>i>Ued  dlreetlv  to  it  doo«  not  fitirlaiuly  ajBftttit  it4  pukattoni. 
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Ing,  however,  that  it  is  the  pert]>lionil  Qnd%  of  the  motor  nerree  which 
are  aftectedj  since,  whea  in  the  irog*s  leg  the  lower  portion  had  been 
protected  from  the  poison,  gHlvanizatioti  of  the  nerve-trunk  a  con- 
siderable distance  above  the  point  of  protection  caused  response  in 
the  tributary  muscles.  This  concurrence  of  testimony  would  seem  to 
prove  that  aconitine  paralyzes  the  peripheral  motor  nerves.  The  testis 
niony,  however,  to  the  contrary  of  this  La  strong.  Bochra  and  AVart- 
mann  in  many  experiments  with  Merck*s  aconitine  found  that  both  the 
nerves  and  the  muscles  in  poisoned  animals  preserve  their  normal  ex- 
citability until  death;  they  also  determined  that  tying  all  the  structures 
of  a  limb  except  its  iiei've  did  not  prevent  the  usual  development  of 
paralysis  when  the  poison  was  exhibited.  In  the  elabomte  research 
of  Liegeois  and  Jlottot^  to  be  spoken  of  in  detail  directly*  when  all 
voluntary  reflex  actions  were  loHt,  the  motor  nerves  and  muscles  were 
still  found  excitable.  Mackenzie  and  A,  Guillaud  (ArcK  de  Physiol, 
1876)  also  boar  testimony  to  the  same  effect.  The  explanation  of  this 
conflict  of  testimony  is  not  to  bo  found,  as  has  been  suggested  by  C. 
Ewers  {Arch.  /,  Exper.  Path.  «.  Pharm,^  i,,  1873),  in  the  use  of  different 
species  of  frogs,  because  PI ugge  employed  various  species;  nor  is  it 
in  the  employment  of  different  commercial  aeonitines,  beciiuse  Plugge 
experimented  with  all  the  varieties,  and  found  them  to  vary  in  power, 
but  not  in  quality  of  action.  Those  observers  who  have  found  least 
influence  upon  the  motor  nerves  acknowledge  some  slight  effect,  and 
that  when  aconitine  is  brought  in  contact  with  an  exposed  nerve  it 
rapidly  destroys  its  functional  activity;  also  that  after  death  in  the 
aconitized  frog  the  motor  ner\*e9  lose  their  irritJibility  more  rapidly 
than  normal  (Liegeois  and  Uottot,  Guillaud,  S.  Einger  and  H.  Murrell, 
Laborde  and  Duquosncl).  Further,  it  has  been  noted  that  when  in 
frogs  the  convulsions  are  very  severe  the  motor  nerves  seem  tempo- 
rarily to  lose  their  functional  power  from  exhaustion  (Maekenaiie). 
Mackenzie  afRi-ms  {Practitioner,  xk,  186)  that  aconitine  has  a  primary 
stimulant  effect  upon  the  motor  nerve,  and  causes  at  first  a  distinct 
augmentation  in  the  irritability  both  of  nerve  and  of  muscle. 

According  to  Dr.  Liegeois  and  M.  Hot  tot  {loc.  cit^^  p.  533),  in  aoo* 
nite-poisDning  loss  of  sensibility  occurs  in  the  frogs  legs  simultaneously 
with  or  even  before  the  disturbances  of  respiration,  and  long  before  the 
power  of  voluntary  motion  is  lost,  and  even  when  the  i-eflex  activity  is 
intact.  This  sensory  paralysis,  according  to  the  experiments  of  the 
French  investigators  just  quoted,  first  appears  in  the  hind  legs  of  a 
frog  poisoned  with  aconitine,  and  has  not  its  primary  seat  cither  in  the 
peripheral  nerves  or  in  the  spinal  cord,  for  it  was  found  that  tying  the 
aort>a  close  to  its  abdominal  bifurcation,  so  as  to  prevent  access  of  the 
blood— Lc,  of  the  poison — to  the  posterior  nerves,  did  not  affect  the 
development  of  the  anaesthesia ;  further,  that  closing  the  artery  nearer 
its  origin  in  such  a  way  as  to  shut  off  the  circulation  to  the  cord  and 
spinal  nerves,  but  to  allow  the  passage  of  the  blood  to  the  cerebrum, 
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did  not  cauBO  sensory  paralysis  to  come  on  more  slowly  than  is  nonaal 
in  poisoning  by  aconite. 

Of  coui'sc  it  is  possible  for  the  poriphoral  ends  of  the  sensory  nerves 
to  be  panilyzod  either  at  the  same  timo  that  the  perceptive  centre  is, 
or  afterwards ;  and  of  course,  the  centre  being  paralyzed,  it  becomes 
very  difflcult  to  determine  whether  the  periphery  is  or  is  not  affected. 
Liegeois  and  llottot  assert  that  this  piu-alysis  of  the  centre  occurs 
before  any  serions  implication  of  the  peripLieric  ner%^es,  because  after 
aconitic  ana^thesia  had  been  produced  strychnine  was  able  to  induce 
tetanus;  atl^rwards,  however,  the  extreme  peripheric  nerves  became 
a^ected,  so  that  irritation  of  the  skin  in  the  doubly-poisoned  frog 
would  not  provoke  couvxdsions,  even  at  a  time  when  irritation  of  the 
trunk  of  a  nerve  would  produce  general  reflex  motor  disturbance.  At 
last  galvanization  of  the  nerve- trunk  itself  failed  to  induce  response, 
Fi*om  these  facts  Liegeois  and  Kottot  deduce — very  logically,  I  think — - 
the  conchision  that  aconite  induces  aninstticsia  by  pai*alyzing,  fimt,  the 
perceptive  centres;  secondly,  the  peripheral  extremities  of  the  nerves; 
thirdly,  tlie  nerve4rurdcs  themselves.  The  observers  just  named  also 
confirmed  this  conclusion  by  other  experiments  than  those  already 
noticed.  They  found  that  although  aconiline  applied  directly  to  a 
nerve-trunk  paralyzes  its  sensibility,  yet  when  the  veins  of  a  fi'ogs 
leg  are  tied  and  the  alkaloid  injected  into  the  artery  and  allowed  to 
permeate  the  tissues  of  the  log,  the  skin  loses  its  seasibility  long  befoi-e 
the  nen^e  is  atfected. 

In  regard  to  motion,  Liegeois  and  llottot  found  that  in  a  certain 
stage  of  aconite-poisoning  the  frog  lies  with  his  hmbs  extended,  re- 
laxed ^  and  perfectly  paralyzed,  and  yet  is  capable  of  executing  vig- 
orous voluntary  movements  and  evinces  nearly  normal  reflex  activity. 
They  attribute  this  condition  of  apparent  but  not  real  motor  paralysis 
to  loss  of  sensibiiity  from  paralysis  of  the  perceptive  centre,  as  the 
unpoisoned  imt^  evinces  the  same  phenomena  after  division  of  all  the 
posterior  spinal  roots.  Ailor  a  tiroe  the  reflex  activity  is  also  lost,  the 
power  of  voluntiiry  movement  remaining.  Liegeois  and  llottot  believe 
that  this  loss  of  reflex  activity  is  spinal ;  but  in  their  experiments  upon 
the  conjoint  action  of  aconite  and  str^'chnino  it  was  found  that  at  a 
certain  stage,  when  no  amount  of  iiTitation  of  a  nerve  would  induce 
convulsions,  a  slight  direct  irritation  of  the  cord  would  cause  violent 
fcltrychnic  spasms.  Tliis  would  seem  to  show  that  at  least  the  earliest 
Ilbolition  of  the  reflex  activity  was  duo  to  paralysis  of  the  aflbrcnt 
herve-fibres. 

In  some  particulars  the  researches  of  Liegeois  and  Hottot  have  been 
Confirmed  by  the  later  studies  of  Dr.  George  Hunter  Mackenzie  {Zondon 
Practitioner^  xx.  100).  The  pci-sistenco  of  voluntary  movement  after 
abolition  of  reflex  actions,  which  was  first  noted  by  Boehm  and  Wart* 
I  inann,  and  afterwards  by  Liegeois  and  Hottot,  as  well  as  by  Mackenzie, 
proves  that  at  a  certain  stage  of  the  poisoning,  while  the  motor  path- 
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waj  iVom  the  brain  along  the  anterior  columns  and  the  efferent  ncrvcsu 

is  open,  cither  the  sensory  nerves  or  the  receptive  centres  of  the  cord 
are  pamlj'iied.  The  experiments  of  Liegoois  and  Hottoi  upon  the  joint 
action  of  aconitioe  and  strychnine  are  also  accordant  with  thoso  of 
Mackenzie,  for  that  observer  found  that  when  a  nerve  was  protected 
from  the  poison  by  tying  its  supplying  artery,  irritation  of  it  caus^ed 
reflex  actions  when  the  remainder  of  the  frog's  peripberj^  was  Insen- 
eible ;  also  that  there  is  a  stage  of  poisoning  in  which  irritation  of  the 
extreme  peripheral  nerves  fails  to  induce  reflex  movements,  although 
such  movements  are  called  out  by  irritation  of  the  sensory  ncr\"e-tnink ; 
later  irritation  of  the  trunk  was  powerless^  while  irritation  of  the  pos- 
terior columns  of  the  cord  still  |)roduced  wide-spread  movements.  It 
must  therefore  be  considered  proved  that  aconite  paralyzes  ike  sensory 
tuTves^  commendng  at  their  pen'pheral  endings,  and  that  the  loss  of  reflex 
activity  is  due,  at  lea,st  in  great  part,  to  such  cause. 

The  apparent  contradiction  between  those  investiiiators  who  have 
reached  the  conclusion  just  given  and  those  who  have  found  the  motor 
nerves  especially  aflrectod  (see  p.  412)  can,  it  seems  to  rae,  bo  reconciled 
only  by  the  theory  that  aconltine  acts  upon  the  peripheral  ends  both  of 
sensor i/  and  of  tnotor  7ierves  :  which  nerve  Is  most  severely  aifected  may 
possibly  depend  upon  the  siae  of  the  dose  employed,  or,  more  pi*obably, 
npon  the  physical  condition  of  the  frog.  The  excessive  numbness  and 
tingling  of  the  local  and  general  action  of  aconitine  upon  man  indicate 
that  in  the  higher  animah  it  especi all y  affects  the  sensory  nerve'endings.* 

The  supposed  action  of  aconitine  upon  a  higher  perceptive  centre  is 
at  present  very  doubtful  S.  Kinger  and  R.  Murroll  (Journal  of  Physt- 
ohgy,  i.,  Nos.  4  ami  5)  deny  the  accuracy  of  the  delicate  experiments 
of  Liegeois  and  Hot  tot.  Curiously  enough,  Dra.  Kinger  and  Murrell, 
while  doubting  the  exporimonts  of  Liegeois  and  Hottot,  accept  the 
conclnsions  fuundcd  upon  these  asserted  eiTonoous  experiments,  seem- 
ingly because  they  themselves  have  found  that  aconitine  causes  aboli- 
tion of  reflex  action  more  rapidly  in  brainless  than  in  normal  frogi*. 
It  is  evident  that  even  if  this  were  invarialjly  the  ease  it  would  in  no 
way  prove  the  conclusions  of  Liegeois  and  Hot  tot.  Further,  the  ex- 
periments on  brainless  frogs  were  only  three  in  number,  and  it  is  per- 
fectly possible  that  the  rapid  reflex  palsy  was  simply  the  result  of 
hatrachian  idiosyncrasies^  The  only  safe  conclusion  on  the  evidence  is 
that  the  evidence  does  not  wan^ant  any  conclusion. 


*  E^bctrde  nod  Duqueuiiiiel  {De»  Aronittt^  Paris,  1883^  p,  10A)  faflUere  that  they  hare  d«- 
monatrntod  that  ooonitino  dom  not  act  upon  the  «en*f>ry  nerves.  Their  chief  exporioieiits 
eoQiisted  in  tying  tho  rea^els  of  a  dog^a  leg  in  iuch  a  way  that  no  blo<Kl  couM  return  Co  the 
bodj,  and  iDJecting  the  alkaloid  loto  the  timb^  a^cr  Getting  Ihi;  nerve.  Under  these  etreatn- 
ftancoe  thej  found  that  galvanization  of  the  eentric  end  of  the  nerve  continued  to  elieit 
rcsponjie.  At  must  such  experimcnti  preve  nothing  oa  to  the  action  of  the  poison  upon  the 
peripheral  ntrvr-tmdiug*.  Moreover,  it  remains  uneertftin  whether  the  aoonltine  renUy  caone 
in  eoDtAct  with  tho  divided  nerve,  aa  ail  circulMloo  in  the  limb  mu«t  have  been  arretted. 
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It  is  evident  that  we  have  not  exact  knowledge  ns  to  Itow  aco- 
nite aflfects  the  nerve-centres  ;*  but  the  nervous  phenomena  of  aconite- 
poisoning  seem  to  me  explainable  bj  the  action  of  the  dnig  upon  the 
sensitive  and  motor  nerves. 

Respiration. — The  action  of  aconite  upon  the  respiration  is  ver^ 
decided.  In  raammala  the  respirations,  uijder  the  influence  of  the  drug, 
are  slow,  with  a  prolonged  expiration  l'o3 lowing  immediately  upon  the 
inspiration.  After  the  expiration  there  is  a  long  pause.  The  whole 
brc:ithing-cyclo  resembles  very  much  that  occuning  at\er  section  of 
the  vagi,  and,  like  the  alteration  in  breathing  after  this  section,  seems 
to  bo  due  at  least  in  part  to  paralysis  of  sensory  or  afferent  tibres.  The 
known  influence  of  aconite  upon  the  peripheral  afferent,  nerves  in  general 
suggests  that  the  poison  disturbs  respiration  by  para  hazing  the  peviph* 
erai  afferent  fibres  of  the  vagi.  Mackenzie  states  that  in  the  aconitized 
animal  section  of  the  vagi  produces  no  effect  on  the  respiration ;  and 
Boehm  and  Wartmann  (p,  127)  aflfirm  that  aconite  producoa  its  usual 
effect  after  division  of  the  nerves.  It  is  plain  that  even  if  the  aconite 
does  paralyze  the  peripheral  afferent  vagi  it  must  a  bo  act  upon  the 
respiratory  centres,  since  arrest  of  respiration  could  not  be  caused  by 
afferent  palsy.  As  the  arrest  occurs  in  the  frog  before  the  motor  nerves 
are  affected  by  the  poison,  Liogeois  and  Hot  tot  believe  that  the  dis- 
turbance is  centric ;  and  I  think  there  can  be  no  doubt  that  aconite  is 
a  direct  depressant  and  paralyzant  of  the  res^piratory  centres,^ 

Aconite  lowers  the  bodily  temperature  io  both  man  and  the  lower 
animals.    Achscharuniow  found  in  fatal  poisoning  a  fall  of  about  S*'  C.J 


*  BxpQriinetitA  hj  MAckoaiio  on  froga  tiaro  yielded  ftppnrently  oootrarj  rttnlts  to  tho»o 
of  Bo«hm  and  W&rtmaQa  at  to  the  effisct  of  rftmovitl  of  the  influeDce  of  8etficb«i]ow's  cetitre 
npofi  theeofd  in  iiconitiited  froga.  The  difference  probably  tief^end*  iipurt  dilTerenee  in  the 
doMt  isiDplu5e4l.  B^JL^Lim  and  Wu-rtinann  distinotly  state  tbnt  when  roiniitc  doaes  of  aoonitine 
%x%  em|dojod  there  is  a  primary  period  of  excite  meat  of  tbe  epinal  contrc«,  MackeDEie  b&B 
found  thi^l  the  c^jinvulsions  which  are  fo  levere  in  frogi  after  imAll  quantities  of  aconite  are 
ebiefly  of  apinal  origin,  but  tbnt  the  peripheral  moWr  apfmnfttUB  thares  the  itiinutntion  with 
the  spmal  motor  Iroot.  M.  Guillaad  (/oc.  ei'L,  p.  759)  alsvo  alfirms  this  primar}'  stimulant 
fpioal  aottoR,  If  it  exiita  at  all  in  mammali,  it  ia  in  tbem  eompletelj  uiiijskoJ^  The  convnU 
sioas  won  in  aconite-poisoning  in  some  marnmaU  are  cerebral,  not  apinal,  as  I  have  experl- 
mentally  determined  ibat  they  do  not  oocar  lO:  tho^se  porttona  of  the  body  separated  by  ipinal 
leotioD  from  cerebral  influence. 

Aa  Boehm  and  Wartmann  found  that  the  reflex  activity  was  loet  more  rapidly  than  the 
power  of  voluntary  movement,  and  that  no  inoreaae  oi  reflex  activity  occurs  in  the  aeonitiied 
frotg  when  the  cord  Im  cut  so  as  to  release  it  from  the  in  Hue  nee  of  Setscbonow'j  reflex  inbibrtory 
centres,  they  draw  the  conclusioo  that  the  aconitia  first  deprcaaee  the  reflex  activity  of  tbe 
feaiitive  epinal  centres  and  afterwards  that  of  tho  motor  spinal  eontrei,  until  the  cord  is 
oompletely  paralyzed. 

f  Laborde  and  nnquesnel  oillrm  that  after  very  Targe  doses  of  aoonitine  tbe  animal  dies 
nf  spasm  of  tho  glottis  and  dinphragra,  beoania  they  have  noticed,  cfpecially  in  tbe  young 
animal,  drawing  in  or  constriction  of  the  lower  chest  during  life,  and  Bub-ptertml  tcr.h^mowtt 
after  death.  These  are,  howcvefp  the  marks  of  paralysis  of  tbe  glottis  from  palsy  of  tho 
recurrent  laryngeal  nerve. 

X  MM.  Gr^baul  and  Dnqnesnel  {L* Union.  Pharm.f  Aug.  1871)  have  communicated  to  tb« 
French  Academy  some  exporimentj  upon  frogs  with  crifttniliitd  aconitinef  tho  rcsulU  of 
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The  reduction  of  the  bodily  heat  is  probably  caused  by  an  iacrease  of 
hesat-diBsipution,  itself  in  turn  the  outcome  of  a  vaso-motor  paralysiB* 
In  accord  with  this  13  the  obson-ation  of  Bninton  and  Cash  (St,  Barthol. 
Hasp.  Rep.,  xxii.,  188G)  that  in  animal*  exposed  to  a  high  temperature, 
aconite,  far  from  depressing  the  temperature,  favors  its  increase,  wbilo 
when  the  anitnul  is  exposed  to  cold,  aconite  accelerates  the  fail  of  the 
bodily  heat  remarkably. 

Thehapeutic^v — Our  knowledge  of  the  physiological  action  of  aco- 
nite, althoiii^h  imperfect,  is  sufficient  to  show  that  there  are  only  two 
or  three  indications  to  meet  which  the  drug  may  be  used. 

The  first  of  these  is  to  lower  iirierfal  action j  and  often,  with  it,  oxcces 
of  temperature.  For  this  purpose  aconite  is  veiy  valuable*  I  have 
never  used  it  in  those  cases,  such  n^  pneumonia ^  in  which  a  sudden  and 
very  powerful  cflfoct  is  desired,  simply  because  veratmm  viride  seemed 
to  me  safer,  more  readily  controlled,  and  equally  effective,  Aconito 
ma}^,  however,  be  used  with  very  good  results  in  these  cased,  and 
especially  in  such  diseases  as  peritonitiSj  in  which  it  is  very  important 
to  avoid  vomiting.  My  own  experience  with  it  has  been  in  fevers  of  a 
sthenic  typo  not  dependent  upon  so  deep-seated  a  cause  (as  an  example 
may  be  mentioned  the  febrile  movements  of  severe  acute  muscular  rheu- 
matism), and  in  the  ephemera  or  irritative  fevers  of  childhood :  in  such 
caaos  its  influence  for  good  is  often  very  decided.  In  the  early  stages 
of  scarlet  fever  and  other  exanthemata,  when  not  decidedly  ad^Tiamic  in 
type,  it  is  very  useful.  In  the  reflex  fever  which  sometimes  follows  the 
passage  of  the  catheter  or  bougie  (the  so-called  urethral  fever)  it  is  very 
efficient.'^ 

In  some  cases  of  hypertrophy  of  the  hearty  when  the  valves  are  per- 
fect, or  when,  the  valves  being  diseased,  the  hypertrophy  is  greater  than 
is  necessary,  aconite  is  of  use  to  control  cardiac  excitement.  When, 
however,  there  is  dilatation  of  the  heart  or  any  degeneration  of  the 
heart-muscle,  it  is  an  exceedingly  dangerous  remedy,  and  it  is  at  aU 
times  to  be  avoided  if  the  hypertrophy  be  not  excessive. 

A  second  indication  which  aconlto  might  be  used  to  fulfil  is  to  alhy 
spasm.  As,  however,  its  influence  upon  the  motor  centres  and  nerves 
is  much  less  than  upon  the  sensitive  centres  and  nerves  and  upon  the 
heart,  the  indication  is  better  met  by  other  i-emedies. 


whiolt  are  bo  strikinglj  different  from  those  of  other  e:rperim enters  as  to  indie&te  the  exiJBteKic« 
of  Bot&fl  feill&ay ;  poiisiblir  ttie  itl keloid  nsml  bj  thetm  woa  not  the  aonifl  nji  the  &morpbcra« 
a{!onitine.  They  fduni  in  ttio  frog,  after  sinaU  doses  (^  tnilUgmmtno)  of  their  Alkaloid^  that 
the  heart  ooDtinuod  to  beat  Atcodilj  oQd  rogularlj  &ncr  all  power  of  BpontAneoui  or  reflex 
moTeme&t  hail  b&Ba  lost,  that  sensaiioa  vraj  prewrvod  m  long  as  any  power  of  moiioa  existed, 
and  that  Iho  motor  nerve- trunks  wore  paralyfed.  Anor  large  doses  (one  milligramme)  tbcj 
ohierred  surldc'n  arre?t  of  tho  hearths  tictioa.  These  results  are^  howerer,  entirely  dbcordant 
with  the  later  ones  of  Laborde  and  DuquesncL 

*  The  following  formuln.  affords  an  excellent  oomhination :  I^  Tinot.  coniti  rod.,  gt.  i ; 
Bp.  ethorb  nitrofli,  f^iij  Mist.  pot4w?.  cilrat.,  fj.  s.  od  fji,  S» — Bewertspoonfnl  erer7  lito 
hottrs  for  a  child  throe  years  old* 
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A  third  indication^  which  it  would  seem  ft*om  its  knowu  physio- 
logical action  that  aconite  should  meet,  is  to  relieve  over-excitntion  of  th£ 
sensitive  nerves.  Clinical  experience  has  confirmed  this.  As  long  ago 
as  1834,  Dr.  TurnbuU  {On  the  Preparations  and  Medical  Employment  of 
Aconitina  by  the  Endermic  Method,  London,  1834, — On  the  Medical  Prop- 
erties of  the  Natural  Order  Jianunculacem^  London,  1835)  called  attention 
to  the  use  of  the  alkaloid  in  neuralgia;  and  his  estimate  of  its  value 
has  been  confinned  by  I>r,  A.  Fleming  (.In  Inquiry  into  the  Physiological 
and  Medicinal  Properties  of  the  Aconitum  Napeihs^  Edinburgh,  1845)  and 
by  other  observers* 

In  cases  of  rheumatic  neuralgia  dependent  upon  an  acute  exposure 
to  cold  and  attended  with  more  or  less  febrile  rlisturbance,  in  combina- 
tion  with  other  suitable  romodios  aconite  is  otlen  of  great  service.  In 
chronic  neuralgia,  aneooiated  as  it  always  is  with  a  lowered  systemic 
tone,  the  remedy  is  less  efficient ;  yet  in  some  cases  it  seems  to  give 
relief.  Owing  to  its  very  marked  local  benumbing  influencej  applied 
to  the  painful  part  it  is  sometimes  very  useful.  In  my  own  expe- 
rience, this  local  use  of  it  has,  however,  very  seldom  been  effective 
Avhen,  as  in  migraine,  the  pain  is  of  centric  rather  than  of  peripheral 
origin. 

Given  in  full  doses  in  the  reflex  vomiting  of  pregnancy,  aconite  is 
often  advantageous,  acting  probably  by  benumbing  the  sensory  reflex 
centres,  or  possibly  the  afferent  peripheral  nerves.  I  have  noticed  that 
relief  lasts  only  eo  long  as  decided  constitutional  effects  from  the  drug 
are  apparent. 

Toxicology, — Aconite  is  an  exceedingly  powerful  poif^on ;  one- 
twelllh  of  a  gi*ain  of  the  crystallized  alkaloid  is,  according  to  Duques- 
uel,  sutficient  to  kill  a  rabbit  in  a  short  timo»  Five  grains  of  an  ex- 
tract and  eighty  minims  of  a  tincture  are  said  to  have  caused  death 
(Roichertj  Phda.  Med,  Times^  Nov.  1881,  p.  105).  The  symptoms  usually 
come  on  in  a  very  few  minutes*  In  the  shortest  case  I  have  met  with, 
death  occurred  in  thirty  minutes.  The  average  time  of  death  (Reichort, 
/oc,  cit.)  is  three  and  a  third  hours ;  the  longest  recorded  case  being  ^ye 
and  a  half  hours, 

The  aconitines  of  commerce  vary  inordioat^aly  in  strength,  so  that 
while  one-sixteenth  of  a  grain  (prepared  by  Petit,*  of  Paris)  caused 
the  death  of  Di\  Carl  Meyer  in  five  Rours^  several  grains  of  the  im- 
jpure  article  so  largely  sold  have  been  i*ecovcred  from.  The  symptoms 
liavo  been  in  general  those  of  aconite-poisoning,  but  excessively  vio- 
lent pains  and  convulsions  have  been  very  marked  features  of  some 


*  Id  tbe  researches  of  Anrepi  Buqnesnet'i  erjatoJUtod  koODitine  was  oeiLrly  twice  u 
itroog  ai  ft  GermiiO  fttittklotd  aied  bj  bim,  whieli  in  tarn  wm  muobi  ttrooger  tbAm  aa  Eoglish 
article.  Pluggo  found  Petit'j  aoonitine  eight  time«  m  fltrong  aj  thnt  of  £.  Merck.  Lauggard 
foand  an  alktiluid  prepared  from  A,  j(ipi>n%cutn  exceodinglj  povrerful.  The  best  discuttiofts 
of  the  relaiire  strength  of  these  atkaloida  that  I  knovr  of  may  be  found  in  Schmidt**  Jahrh*, 
ccli.  124,  and  io  Btt  AemiiUf  by  Drs.  J.  V.  Labordc  and  11.  Duqucsnol,  Paris,  1883, 
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of  the  cases,  (For  a  very  valuable  general  discussion  of  aconitine- 
poisoning,  by  Br.  Thomas  Stevenson,  see  Guy's  HoBpital  BeporU^  3d 
Beries,  xxvi«  308,) 

The  peculiar  tingling  is  the  only  diagnoBtie  symptom,  but  it  is 
very  chamoteristic.  The  fii-st  indication  for  treatment  is  to  evacuate 
the  stomach  and  wash  it  out  well  with  the  stomach-pump,  Aleoholio- 
Btimulanls  should  be  freely  adminij?iercd,  hot  and  concentrated,  and' 
alcohol,  ether,  and  digitalis  be  given  hypodermically  j  the  injection  of 
ammonia  into  the  veins  may  be  pmctised.  Great  care  should  be  usodj 
to  keep  the  patient  absolutely  quiet,  upon  the  buck,  with  the  feet 
little  higher  than  the  head,  Laborde  and  Duquesnel  affirm  that  in  the 
lower  animals  death  after  a  usually  liital  dose  of  acunitine  ea-n  bo  pre- 
vented by  artificial  respiration ;  and  in  a  case  of  human  poisoning,  if 
the  heart's  action  were  at  all  sustained,  and  the  reapiration  failing, 
Silvester's  method  might  be  resorted  to. 

It  was  discovered  by  Dr.  J.  Milner  Fothergill  (^Digiialis^  XiOndon, 
1871,  p»  6)  that  in  the  aconitized  frog,  oven  when  cardiac  action  has 
ceased,  digitalis  has  power  to  recall  the  systolic  raovementa.  More  re- 
cently this  antagonistic  action  of  aconite  and  digitalis  upon  tho  frog'g 
heart  has  been  abundantly  proved  by  various  experimentalists.  Clin- 
ical experience^  although  still  limited  in  extent,  strongly  corroborates 
the  experimental  evidence  of  the  value  of  digitalis.  Successful  case^ 
maybe  found  in  Brit.  Med.  Journ.^  Bee.  11, 1872  (fji  Fleming*8  tinetar! 
Tinct.  digitalis  rrjjx  hypodennioallj)  ;  Bost.  Med.  and  Surg.  Journ.,  OcU^ 
1879,  544  (f3iii  Tinct.  aoonit.  rad*,  Tinct.  digitalis  iijjlx  hypodermically)  ; 
Jndifin  Mrd.  Gaz.^  xvii.  323  (Aconitum  ferox  root,  48  grains,  Tinct.  digi- 
talis njijxxv  hypadermically  and  f5i  by  mouth);  Phila,  Med,  Times^sWL 
328  (a  decoction  of  aconite,  amount  unknown^  Tinct.  digitalis  in  drachm 
and  half-drachm  dosea^  by  mouth).  In  a  successful  ease  treated  by  Dr. 
Elliot  (Lancet^  1878,  ii.  917)  nitrite  of  amyl  freely  inhaled  seemed  to 
do  great  good:  a  fluidouneo  of  a  concentnited  aconite  liniment  was 
thought  to  have  been  taken.  Ammonia  injections  were  unsuccessful 
in  a  case  reported  in  the  Amtralian  Med.  Journ.^  1879,  i.  283. 

Administration. — Aconite  is  never  used  in  substance.  The  dose  of 
the  tincture  of  aconite  {Tinctura  Aconiti — 1  to  2.5^  U.S.)  is  one  to  five 
drops,  repeated  every  one  to  three  hours  pro  re  nata^  it«  ejects  being 
always  watched.  Fleming's  tincture  is  a  stronger  preparation  (2xa8 
toOJ). 

The  dose  of  the  extract  (ExtractuTn  Aconiti,  U.S.)  is  one-quarter  to 
three-quarters  of  a  grain ;  of  the  abstract  (Abstractum  Aconitty  U.S.), 
one  grain;  of  the  fluid  extract  (Extractum  Aconiti  Fluidum,  U.S.),  one 
to  two  minima.  The  tincture  or  the  fluid  extract  of  aconite  is  very 
frequently  added  to  stimulating  and  anoilyno  liniments. 

Aconitine  is  not  officinal,  and,  on  account  of  its  intense  activity, 
should  not  be  given  internally:  even  its  external  use  requires  Ctirc, 
The  ointment  may  be  of  the  strength  of  two  grains  to  the  drachm:  a 
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icr-cont.  Fwlution  of  the  oleato  of  aconitinc  in  oil  has  beoti  highly 
commendod  as  a  local  application  ia  neuralgia. 

ACmUM   HYDROCYANICUM-ErrDROCTAKIC    ACID. 

Pure  hydroejanie  acid  m  a  colorless,  transparent,  volatile,  inflam- 
mable liquid,  giving  rise  to  giddinosB  inid  headache  when  smelled,  and 
liaTing,  it  i»  said,  a  burning,  bitter  taste.  So  poiBonous*  is  it  that  when 
inhaled  it  causes  death,  and  it  must  bo  handled  with  the  greatest 
caution:  smelling  and  tasting  it  are  excest^ivcly dangerous  proceedings. 
It  is,  indeed,  an  impemtive  rule  that  no  one  should  experiment  with 
anhydrous  prusaic  acid  alone,  or  under  any  circumstances  in  summer, 
or  in  a  warm  room,  or  in  an  apartment  whose  open  windows  and 
doors  do  not  admit  of  a  frcG  drauglit  of  air.  The  chemist  Schcele,  the 
liiscoverer  of  prussic  acid,  is  believed  to  have  been  killed  by  the  in- 
halation  of  the  fumes  of  this  material,  whose  poisonous  properties 
were  first  pointed  out  by  the  Berlin  apothecary  Schrader  in  1803,  The 
anhydrouB  acid  is  soluble  in  water  and  in  alcohol,  but  is  never  kept  in 
the  shops,  and  is  not  officinal. 

Hydrocyanio  acid  of  common  medical  parlance  ia  the  officinal  Dilute 
Mydrocyanic  Acid  (AciorM  IlrDROCYANrcnai  DrinTirMj  U.S.),  a  colorless, 
wateiy  solution^  containing  two  per  cent,  of  the  anhydrous  acid.  Ita 
odor  and  taste  are  the  familiar  ones  of  peach-kernels  and  bitter  almonds ; 
its  reaction  is  faintly  acid.  Accord ing  to  the  direetiona  of  the  U.S. 
Pharmacopoeia,  it  is  prepared  by  diJ^tilling  a  mixtm'e  of  ferrocyanido 
of  potassium,  sulphuric  actd,  and  water,  or  by  precipitating  cyanide  of 
sUver  from  its  watery  solution  with  hydrochloric  acid.  With  solution 
of  nitrate  of  silver  added  in  slight  excess,  one  hundred  grains  of  it  pro- 
duce a  white  precipitate,  which,  when  washed  with  water  until  the 
jpftshings  ai*e  tasteless,  ami  dried  at  a  temperature  not  exceeding  212®, 
Weighs  ten  grains,  and  is  wholly  sioluble  in  boiling  nitric  acid. 

The  precipitate  in  this  case  is  the  cyanide  of  silver,  and  the  amount 
afforded  shows  that  the  liquid  contains  the  officinal  percentage  of  an- 
hydrous prussic  acid. 

As  hydrocyanic  acid  has  a  great  tendency  to  undergo  spontaneous 
decomposition,  especially  under  the  influence  of  light,  it  should  be  kept 
in  welUstoppodj  dark-colored  bottles. 

Physiological  Action. — In  warm-blooded  animals,  poisoning  by 
hydrocyanic  acid  divides  itself  naturally  into  the  acute  and  the  sub- 
acute,— death  occurring  in  the  fir^t  in  at  furthest  ten  minutes,  in  the 
second  not  at  all,  or  eli^e  only  after  the  lapse  of  a  longer  time  than 
that  noted,    At\cr  a  full  dose  of  the  strong  anhydrous  acid,  the  animal 

(ps  once  or  twice,  and  then  instantly  falls  in  a  tetiinic  or  cIodig 
convulsion,  or  else  drops  motionless  and  powerless  upon  its  side.  In 
either  case,  at  once  the  signs  of  asphyxia  manifest  themselves,  and 
grow  more  and  more  intense,  until  they  end  in  total  arrest  of  respira- 
tion.    Tbo  heart  beats  irregularly,  often  at  fii'st  slowly  and  strongly. 
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with  intervals  of  suspension  of  movomentj  but  always  becoming  weaker 
and  more  rapid  in  its  action,  until,  after  the  breathing  has  ceadcd,  iU 
efforts  gradually  tlio  away.  If  the  dose  has  been  cnormoui?,  the  hcan 
and  lunga  may  stop  acting  at  once;  otherwise  the  cardiac  pulsations 
may  continue  some  minutes  aftor  the  arrest  of  respiration.  Ordmarily, 
throG  distinct  stages  are  apparent:  a  iirst,  very  brief  one,  of  difficult 
respiration,  slow  cardiac  action,  and  disturbod  cerebratioa ;  a  second, ' 
convulsive  stage,  with  dilated  pupils,  violent  convulsions,  uDcoDsciouB- 
nes8,  loud  cries,  vomiting,  otlen  spasmodic  tirination  and  defecation, 
erections,  etc. ;  and  a  third  penod,  of  asphj^xia,  collapse,  and  paralysis,' 
sometimes  intermpted  by  partial  or  even  general  spasms. 

The  slow  form  of  the  poisoning  follows  the  exhibition  of  the  poison 
in  an  amount  just  sufficient  to  kill.  After  the  ingestion  of  such  a  dose, 
no  phenomena  are  offered  for  some  seconds ;  then  the  breathing  become 
labored,  and  the  pulse  slow  and  fulL  The  animal  perhaps  cries  out,  an 
muscular  tremblings  invade  the  whole  body,  to  give  place,  in  a  Tfi 
short  time,  to  clonic  and  tonic  convuiaiong,  which  continue  at  intervals 
until  the  third  stage,  that  of  collapse,  is  developed.  The  convulsions 
lire  less  violent  and  less  frequent  than  those  of  the  acute  poisoning;  all 
the  symptoms  noted  as  occurring  during  the  second  stage  of  rapid 
cases  arc  present  in  the  corresponding  period  of  the  subacute  poi- 
soning, although  lees  violent  and  less  intense  in  their  manifestations. 
When  the  third  stage  is  devclapcd,  the  amcsthcsia  ia  marked,  affecting 
first  the  hind  leg^,  but  finally  spreading  to  all  parts  of  the  body,  and 
even  being  complete  in  the  widely-dilated  pupil  Death  finally  results 
from  failure  of  respiration,  llecovcry  may  occur  even  after  the  con- 
junctiva has  lost  its  sensibility ;  the  return  to  life  by  a  subsidence  of 
the  symptoms  is  usually  rapid,  so  that  generally  in  from  one-half  to 
three-quarters  of  an  hour  the  animal  will  be  eating  as  though  nothing 
had  happened.  Coullon,  however,  noted  persistence  of  paralysis,  in 
some  cases,  for  days. 

In  man,  prussic  acid  produces  results  closely  parallel  with  tho&o 
which  it  causes  in  the  lower  animals.    The  symptoms  come  on  suddenly. 
In  a  moment  or  two  the  individual  falls  to  the  ground  insensible  andJ 
convulsed,  the  respij'utions  arrested  or  occuiTing  at  long  inter^^als,  the? 
eyes  salientj  the  pupil  dilated,  the  mouth  covered  with  bloody  froth. 
If  the  dose  be  sufficiently  large,  death  may  occur  in  three  or  four 
minutes;   if  less  has  boon  taken,  deep  insensibility,  tetanic  or  clonic 
convulsions,  dilated  pupils,  a  bloated  countenance,  cyanosed  surface^] 
set  jawj?,  and   irregular   respinition,  constitute   the   chief  symptoms. J 
The   breathing  is  mostly  convulsive,  with  deep,  forcible  oxpirationa, | 
but  in  some  cases  it  has  been  stertorous.    Death  results  from  asphyxia. 
After  small  toxic  but  not  lethal  doses  of  prussic  acid,  giddiness,  light- 
ness of  the  head,  nausea,  a  quick  pulse,  and  muscular  weakne«8  are  the 
chief  s}Tiiptoms, 

Action  on  the  JBlood.-^As  early  as  1811,  Dr,  F.  B.  Vietz  {Med.  Jahrb 
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d.  k,  k.  Oe^terreich.  Stnate^y  Bd.  ii.,  1814)  called  attention  to  the  chaB<^e 
of  color  that,  occurs  in  the  venous  blood  of  animals  poisoned  with 
pruBsic  acid:  and  hts  observations  have  been  eonfirmed  by  E,  L.  Schu- 
barth  (^ Horns  Archiv  f.  Med.  Erfuhrung,  Berlin,  1824),  by  J,  F.  Sobern- 
heim  (Handbuch  der  Prakt,  Toxicologie^  Berlin,  1838),  and  by  Dr.  Coze 
{Gazette  Medicate  dc  Paris,  1849).  In  \m  Lemons  sur  les  Substances 
toxiques^  p,  193  (Paris,  1857),  Claude  Bernard  roaffirnia  the  occurrence 
of  these  changes,  and  further  states  that  if  the  animal  dies  Buddenly 
the  biood  in  the  veins  and  right  heart  is  found  of  a  bnght  arterial  hue 
at  the  post-mortem.  Notwithstanding  all  this  t^jstimony^  J.  R  Bischot!' 
(^Ueber  Vtrrjiftungen  nebst  einigen  Versuchen  an  Thieren,  welche  mit  Blan- 
sdure^  etc.,  Wien,  1844)  and  numornns  other  observers  have  found  that 
after  death  from  prussjc  acid,  either  in  man  or  in  other  mammals,  noth- 
ing but  dark  venous  blood  exists  in  the  body.  Of  the  correctness  of 
ihiB  observation  there  can  be  no  doubt. 

Professor  W.  Pi-oyer  {Die  Blausdure,  Bonn,  1870)  has  afforded  by 
l»i8  experiments  an  explanation  of  these  apparently  contradictory  facts. 
He  found  that  directly  after  the  exhibition  of  prussic  acid  to  a  mammal 
the  blood  becomes,  even  in  the  veins  and  in  the  rit^ht  hearL  of  a  bright 
arterial  hue,  but  that  after  a  time  this  color  darkens  into  the  blue  ol 
venous  blood,  and  tin  ally,  even  in  the  arteries  and  in  the  left  ventri- 
cle, only  blood  of  such  character  is  to  be  found.  Dr.  Carl  Gaetbgonf* 
(Hoppe-Seylcr's  Medmiu-chem.  Untersuchungen^  Berlin,  J 866,  p.  324)  has, 
in  a  number  of  experimental  confirmed  this,  so  it  must  be  accepted  as 
a  fact.  When  an  animal  dies  suddenly  from  cardiac  paralysis,  during 
the  first  stage  of  poisoning,  this  excessive  arterialization  may  bo  found 
after  deaths  as  mentioned  by  Claude  Bernard;  and,  as  Preyer  first 
noticed,  in  coM-bloodiHl  atiimals  the  bright  color  persists  for  many 
hours.  By  spectroscopic  exuioi nation  Professor  Preyer  {loc,  cit,,  p.  95) 
found  that  the  dark  blood  of  prussic  acid  poisoning  is  absolutely  or 
almost  free  from  oxygen,  showing  only  the  absorption  bands  of  deoxi 
dized  hmmoglobin,  while  Gaothgens  {loc.  cit.^  p.  328)  has  discovered  that 
the  red  venous  blood  of  the  first  stage  of  the  poisoning  shows  very 
clearly  the  absorption  bands  of  oxyhajmoglobin.  The  first  question 
which  arises  at  this  juncture  is  as  to  the  causes  of  these  changes  of 
the  blood,  its  primary  excessive  arterialization,  its  secondary  excessive 
carbonization.  Professor  Iloppe-Scyler  alfirms  (Medicin.~chem.  Unter- 
suchungen,  p.  140,  Berlin,  1867)  that  the  a]>pcarunce  of  red  blood  in  the 
veins  is  because  the  red  bit Kjii -corpuscles  have  been  so  acted  upon  by 
the  poison  as  to  have  lost  their  ability  of  yielding  up  their  oxygen  in 
the  capinaries.  Dr,  Carl  Gaethgens  (Z6/f/.,  p.  325)  has  by  an  elaborate 
series  of  experiments  shown  that  in  the  first  stage  of  prusstc  acid 
poisoning  much  less  than  the  normal  amount  both  of  carbonic  acid  and 
of  exhaled  oxygen  is  eliminated.  The  lessened  exhalation  of  oxygen 
probably  depends  dimply  upon  a  lessened  inhalation  of  oxygen,  owing 
to  the  disordered  respiration.     That  the  lessened  excretion  of  carbonic 


422 


GENERAL  REMEDIES, 


acid  18  not  due  to  the  same  cause,  however,  is  shown  by  the  fad,  de- 
termined by  Gaothgeos  (loc.  cit.,  p.  347),  that  the  percentage  of  the 
acid  in  the  expired  air  is  less  than  normal,  while  that  of  oxygen  \b 
greater  than  normal.  It  is  evident  that  if  the  lessened  excretion  of 
carbonic  acid  were  produced  by  the  entrance  into  the  lungs  of  an 
amount  of  aii'  insufficient  for  the  wants  of  the  system,  the  expired  air 
would  contain  more  than  its  normal  proportion  of  carbonic  acid  and 
less  than  its  normal  amount  of  oxygen.  The  observed  phenomeni^J 
seem  to  me  to  prove  that  during  the  tirat  stage  of  prussic  acid  poison- 
ing oxidation  is  arrested.  They  do  not  demonstrate,  however,  that  the 
aiTest  13  due  to  a  direct  action  of  the  poison  upon  the  blood-corpuscles. 
The  probabilities  of  such  occur rt^nce  arc  rendered  veiy  slight  by  thej 
InveBtigationa  of  Gaethgens  himself,  for  ho  found  that  when  the  experi* 
nients  were  prolonged  from  seventeen  to  forty- four  minutes,  much  monol 
than  the  normal  amount  of  carbonic  acid  was  exhaled,  a  fact  in  acoonl" 
with  the  excessive  carbonization  of  the  blood  known  to  take  place  in 
protracted  hydrocyanic  acid  poisoning.  As  it  seems  includible  that 
a  substance  should  one  minute  pandyze  the  ozonizing  power  of  the 
iilood-corpuscle^  and  the  next  minute  increase  it,  it  h  vary  iin probably 
tiiat  the  supcr-arterialization  of  the  blood  in  the  fii*st  stage  of  prusaic 
acid  poisoning  is  due  to  a  direct  action  of  the  poison  upon  the 
disk. 

Preyer  has  proved  (Inc,  cit.^  p.  85)  that  when  to  blood  at  the  tem- 
perature of  the  body  hydrocyanic  acid  is  added,  the  spectrum  after  a 
time  IB  altered  and  new  absorption  bands  appear.     These  bandu  are  dua. 
to  the  fornialiou  of  a  new  compound  by  the  union  of  the  htemoglobin 
and  the  hydrocyanic  acid.     This  substance,  cyanohmmoghbin^  was  first 
discovered    by   Hoppe-Scjier  {Vlrchow's  Archiv,  Bd.  xxxviii.  p.  475), 
and  has  no  ozonizing  power  whatever;  to  its  formation,  no  doubt,  is 
owing  the  loss  of  ozonising  power  l>y  blood  to  which  hydrocyanic  acidi 
is  added  outside  of  the  body,  a  phenomenon  pointed  out  by  Sehonbein* 
{Schmidfs  Jahrbucher,  1868,  Bd.  cxl.  p.  161),  and  indicated  even  earlier 
by  the  researches  of  Protessor  Harlcy  (Lond,  Phil,   Trans.,  1865,  p- 
706).f    The  latter  observer  found  that  the  blood  taken  out  of  the" 
veins  of  a  subject  forty-eight  hours  after  death  from  prussic  acid  poi- 

*  In  the  same  memoir  Sohonbem  calls  tittcMitioii  to  the  fact  that  hydrocjanio  ftoid  detinyB 
al*o  the  oioDixiQ^  |M>vtrer  of  Uvlnj^  veii^etables,  auoh  as  rtxjts,  fungif  etc* 

fAcoonllng  to  Dr.  E.  Riiy  l^nkostor  {P/tiifj«r'M  Archiv,  1869,  p.  492),  when  blood  b 
shaken  \rith  cyanogen  gn^t  and  allowed  to  stand  for  two  or  thre«  hours p  the  spootrum-cbMigfli  j 
are  exactly  the  same  a«  aa^r  similar  tre&trjieot  of  blo4>>l  with  CO.  The  compound  of  cyiiitiOg^Bl 
&nd  hiemntm  (CyJIb)  olfen  not  only  the  identical  Hpeetrum  of  CO.Hb,  bat  aUo,  like  the  tatter^ 
ii  naalTeoled  by  reduomg  agents,  Aa<<r  the  blood  stands  awhile,  according  to  Dr.  Lankester^ 
the  apeatrum  of  hydrocyanio  aeld  (II^CK)  becomvt  visible  in  it,  and  the  Cy,llb  undergoei 
conversion  into  the  eyanohfljmoglobm  (€y,HbJ  of  lluppe-Seyler. 

Any  one  desirous  of  investigating  tbis  subject  more  deeply  tbnn  can  be  done  in  »  work 
tike  the  present  ihonld  oonsnit  espeoiallj  the  papers  by  Hoppe-Seyler,  Virchotc't  Atthtp,  D<L 
xxxviii.,  and  scattered  through  the  MnL^chem.  Untertuckun^en  /  by  fiarley,  Lond,  FktU 
rraas.,  IS6&,  p.  70«;  and  by  Preyer,  PjiU'jer'*  Archiv,  1S63,  p.  395. 
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floni ng,  and  thoroughly  artorialized  by  shaking  with  air,  and  then 
allowed  to  stand,  yielded  gas  containing  19.56  parts  of  oxygen,  80.44 
jjarts  of  nitrogen,  and  0,00  parts  of  carbonic  acid. 

These  facts  at  first  sigbt  seem  to  pro%'e  the  theory  of  Hoppo-Seyler, 
to  which  indeed  they  no  doubt  gave  origin.  Preyer  haa  shown  {he.  cit.^ 
95),  however,  that  the  dark  blood  of  prussic  acid  poisoning  has  not 
jst  its  power  of  oxidization,  for  on  being  shaken  with  the  air  it  as- 
fiumes  the  red  arterial  hue ;  and  Ih*^.  Leeorcb^  and  Meuriot  {Archives 
Gen^y  6e  9^r\%  t.  xi.  p.  539)  have  determined  that  artificial  respiration 
will  produce  the  same  result  in  the  poieoncd  animal  Moreover^  the 
spectroscope  shows  plainly  that  the  htDUioglobin  exists  in  the  blood 
either  in  its  pure  state  (Preyer,  loc.  cit.^  p.  95)  or  else  as  oxylia?nio- 
globin  (W.  Laschkewitsch,  Eeicherfs  Archtv^  p.  652,  1868;  Hiller  and 
Wagner,  Zancet^  1877,  vol.  ii.  p.  933) »  and  that  no  cyanohflBmoglobin  is 
present.  The  reaction  between  hydrocyanic  acid  and  btemoglobin  is 
one  requiring  some  time,  and  evidently  does  not  occur  in  poison  in  g» 
On  the  whole,  therefore,  I  think  that  the  chemical  evidence  clearly 
ebowa  the  falsity  of  the  theory  that  prussic  acid  acts  in  the  body  directly 
upon  the  red  blood^corpuseles, 

Preyer  {loc,  cit.j  Theil  ii,  p.  88)  has  shown  that  the  excessive  oxy- 
genation and  tbe  subsequent  excessive  earboiiistation  of  the  blood  are 
not  peculiar  to  hydrocyanic  acid  poisoning,  but  are  erinally  present 
after  the  exiiibition  of  sulphuretted  hydrogen,  and  even  after  mechan- 
ical closure  of  the  mouth  and  nose.  It  is  possible  that  an  increased 
arterial  pressiu^e,  an  increased  rapidity  of  circulation,  may  cause  the 
blood  to  pass  too  quickly  through  the  capillaries  to  allow  time  for  the 
usual  changes ;  but  this  has  not  been  proved,  and  at  present  it  must  be 
acknowledged  that  we  are  ignorant  a«  to  the  immediate  cause  of  the 
blood-changes  in  these  eases. 

It  IB  poasible,  although  scarcely  probable,  that  the  changes  in  the 
color  of  the  blood  are  due  to  alteration  in  the  form  of  the  coi^puselea. 
According  to  Ernst  Geinitz  {Pffitgers  Archiv,  1870,  Bd,  iii.  p.  46)^  out- 
side of  the  body  pnissic  acid  produces  in  the  blood-corpuscles  of  the 
frog,  first,  a  shortening  of  the  long  and  a  lengthening  of  the  short 
diameter,  and  consequently  a  rounded  form,  then  granulations,  and 
finally  a  solution  and  setting  free  of  the  nucleus.  In  fW>gs  poisoned 
With  prussic  acid  a  rounded  form  of  the  corpuscles  was  commonly  ex- 
hibited, and  sometimes  granulations  were  pi-esent.  M.  Geinitz  also 
found  that  the  red  disks  of  mammalian  blood,  exposed  to  the  vapor 
of  hydrocyanic  acid  in  the  moist  chamber  of  Strieker,  become  tirat 
omewhat  asymmetrical,  then  mulberry-shaped,  and  finally  undergo 
ttolecular  destruction.  In  poisoning  of  mammals,  according  to  the 
rBame  investigator,  the  granular  blood-corpuscles  are  commonly  met 
with,  Preyer  (loc.  d^,  Thoil  ii.  p.  91)  confirms  the  observation  of 
Geimts  so  far  as  the  action  of  the  poison  upon  drawn  blood  is  con- 
cerned, but  botb  he  and  Hunefeld  {Der  Chemismus  in  der  thierUchen 
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Organisation,  Leipsic,  1840)  assort  that  immediately  after  deatli  &om 
pnissic  acid  the  corpuscles  offer  tbcir  usual  characters. 

Whatever  may  be  the  cauese  of  the  changes  in  the  bloody  the  experi- 
ments of  LewiBson  {EeicherVs  Archiv^  1870,  p.  352)  would  appear  t( 
prove  that  the  action  of  the  poison  on  the  nervous  system  is  a  direct 
one,  and  not  due  to  these  changes  in  the  vital  fluid,  for  the  observer 
mentioned  found  that  pruasic  acid  acted  upon  the  bloodless  **  salt  fro^" 
aa  upon  the  normal  bairachian. 

Action  on  the  Heart. — TLe  action  of  hydrocyanic  acid  upon  the  Aearf 
varies  according  to  the  dose.  In  sufficient  amount  and  concent nition  it 
produces  instantaneous  diastolic  arrest,  which  is  either  permanent  or 
reoccurs  after  a  few  slow  feeble  beats  (Preyer,  he.  cit.j  p,  52,  and  Brs. 
Lecorche  and  Mcuriot,  Archives  Gen.,  6e  serie,  t,  xi.  p.  543),  As  early 
as  1826,  Krimer  found  that  prussic  acid  placed  directly  upon  the  heart 
of  the  frog  produces  arrest  of  its  boat  and  loss  of  its  muscular  irrita- 
bility. Preyer  has  confirmed  this,  and  it  would  seem  to  be  proved  that 
the  cardiac  arrest  spoken  of  above  is  due  to  a  direct  action  upon  the 
heart-muscle  or  its  contained  ganglia,  yet  that  after  cardiac  death  ftom 
prussic  acid  the  heart  responds  to  galvanism. 

The  cardiac  results  of  the  exhibition  of  small  non-toxic  doses  are, 
according  to  Preyer,  simply  slowing  of  the  hearths  action. 

Preyer  and  Lasehkewitseh  agree  as  to  the  action  of  large,  but  not 
enormous,  doses.     At  first  there  is  a  sudden  prolonged  diastolic  arrest 
of  the  heart,  followed  by  an  augmentation  in  the  rapidity  of  the  cardiac 
action,  and  after  this  a  diminution  of  the  rate,— to  the  normal  number 
in  eases  of  recovery,  to  cardiac  stand-still  in  cases  of  death.     Both 
Preyer*  and  Lasehkewitseh  {Bekherfs  Archiv,  1868,  p.  653)  found  that 
after  section  of  the  vagi  the  i^rimury  diastolic  arrest  of  the  heart  did. 
not  occur.     The  recent  investigations  of  Jos.  Lazarski  confirm  th( 
statements  of  Preyer  as  to  the  action  upon  the  vagus.     A  complete  in* 
hibitory  arrest  of  the  heart  was  rarely  achieved,  yet  slowing  of  the 
pulse  was  constantly  produced  by  moderate  doses  of  the  poison  in  th 
normal  animal,  but  was  prevented  by  previous  section  of  the  vagi,  and 
was  removed,  when  present,  hy  division  of  the  inhibitory  nerves  (TFiV*?. 
Med.  JahrL^  1881,  141).     It  would  seem,  therefore,  piT»ved  that  smal 
doses  of  prussic  acid  stimulate  the  cardiac  inhibitonj  nervous  centn 
Btiehm  and  Knie  noted  tliat  large  doses  of  the  acid  caused  slowing  o; 
the  pulse  whether  the  vagi  were  cut  or  not  (Archivfur  Exper,  Path,  un 
Therap.^  ]l  137),  and  in  this  have  been  confirmed  by  Lazarski.     Thii 
slowing  would  seem  to  be  due  to  a  direct  action  upon  the  muscle 
the  intra-cardiac  ganglia,  as  Lazai*sld  found  that  the  cardiac  accelerator 
nerves  are  not  paralyzed. 

Moderate  doses  of  prussic  acid  seem  to  produce  a  primary  very  briei 
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*  Pr«ycr  (/a?.  eiV.,  p.  93)  hm  aleo  noted  tfae  lame  ftboeticc  in  tiur&rited  ADim«]«  poiioned 
hy  b  jdrocraaic  acid* 
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but  great  riBO  in  the  arterial  prossiii-o,  followed  hj  a  fall  to  or  below  the 
normal.  This  iirimary  rise  has  been  noticed  by  Boehra  and  Knie,  by 
Wahl  {Be  Yi  et  Efftctu  I£i/drocijanato  ad  Curatlonem  attrib,^  Bonn,  1865), 
by  Kossbach  and  Papitzky  (^CtntralbLf.  Med.  Wissetis.,  1877,  p.  640),  and 
by  liaJKOrski.  It  dous  not  seem  to  be  altogether  the  i-eisult  of  the  as- 
phyxia produced  by  the  acid,  as  it  Is  recorded  by  Boehm  and  Knie  (loc. 
cit,,  p,  146)  a»  occurring  when  aniticial  respi ration  was  used,  and  La- 
zarski  has  confirmed  thia.  AU  obserrera  agree  that  it  is  followed,  if 
the  doae  of  the  poison  has  been  large  enough,  by  a  profound  siukingof 
the  arterial  pressure.  Lazarski  found  that  galvanization  of  a  sensitive 
nerve  has  no  effect  at  this  time  upon  the  blood -pressui^e :  so  that  we 
must  consider  that  hydrocyanic  acid  prunarily  simulates  very  hriejiy  the 
vaso-motor  system  directly  or  indirectly,  and  afterwards  paralyzes  it. 

Action  on  Respiration. — According  to  Preyer  {he,  cit.^  yjp.  17,  IS,  19)j 

during  all  three  stages  of  hydrocyanic  acid  poisoning  the  respirations 

are  lessened  in  frequency,  and  during  the  latter  moments  of  life  the 

efforts  at  breathing  are  vary  distant,  and  finally  cease  before  the  arrest 

of  cardiac  movements.     The  observer  just  mentioned  found  that,  after 

division  of  the  vagi,  normally  lethal  doses  did  not  kill,  and  that  when 

I  death  -was  brought  about  by  the  exhibition  of  larger  doses  it  was  by 

[irdiac  aiTest.     From  this  ho  deduces  the  conclusion  that  the  prime 

i-espiratory  action  of  the  poison  is  upon  the  peripheral  ends  of  the  vagi, 

I>r,  Preyer's  experiments  have  been  partially  confirmed  by  Dre.  Lecor- 

che  and  Meuriot(/oc.  nf.,  p.  538)  ;  but  Boebm  and  Knie  (Archivf.  Exper, 

J^afh.  u.  Therap.^  Bd,  ii.  p.  135)  have  in  a  aeries  of  experiments  found 

"that  section  of  the  vagus  has  no  influence  upon  the  respiratory  action 

of  the  poison,  and  in  this  have  been  confirmed  by  Jos,  Lazarski  (toe, 

^it.}.     Even  if  investigations  had  proved  the  correctness  of  Preyers 

experiments,  his  conclusion  could  not  be  considered  established,  because 

"wo  know  so  imperfectly  the  normal  relations  of  the  pneumogaatrics  to 

respiration.    Moreover,  Pmfessor  Joseph  Jonci?  (New  York  Med.  Record^ 

voh  ii.  p.  459)  found  that  while  to  kill  an  alligator  by  the  admiuistra- 

tiOD  of  prussic  aeid  required  a  considerable  length  of  time,  its  applica* 

tion  to  the  medulla  produced  within  one  minute  a  most  powerful  expi- 

rationf  ending  in  permanent  contraction  of  the  muscles  of  rospi ration 

and  collapse  of  the  lung.     Wo  must,  it  seems  to  me,  at  present  consider 

that  the  respiratory  phenomena  of  prussic  aeid  poisoning  are  due  to  an 

influence  exerted  directlv  upon  the  respii-atory  centre. 

Action  on  Muscles  and  Nerves  and  Neny-centres. — I>r.  Kolliker  (Fir- 
chotc's  Archiv,  Bd.  x.  p.  272)  has  found  that  in  frogs  dead  of  prussic 
aeid  poisoning  both  the  nerve-trunks  and  the  muscles  are  unexcitable, 
or  that  the  museles  resjjond  very  feubly  to  dii"^ct  stimulation.  This  is 
in  accord  with  the  experiments  of  8 tannins  (Reicherfs  Archive  1858,  p. 
95),  who  found  that  when  strychnine  and  prussic  acid  were  given  to- 
gether, the  convulsions  normally  produced  by  the  former  poison  were 
altogether  absent,  or  present  only  in  a  slight  degree.     In  order  to  deter- 
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mine  whether  the  nerves  are  or  are  not  primarily  affected,  KoUiker  ex- 

perimonted  by  tying  the  vessels  of  the  thigh,  then  dividing  just  below 
this  point  all  the  tissues  except  the  nerve,  and  administering  prussie 
acid  by  the  mouth.  In  a  number  of  such  experiments  he  Ibtind  that 
always  the  nerve  and  muscles  below  the  point  of  section  retaLued  their 
irritability,  but  that  when  the  gakanic  or  other  stimuli  were  applied 
to  the  nerve  higher  up^  they  failed  to  elicit  any  response  from  the  un- 
poisoned  tributary  muscles, — positive  proof  that  the  nerve-trunks  are 
paralyzed  by  a  direct  action  of  the  drug.  This  is  seemingly  opposed 
to  the  experiments  of  Stannius  {loc,  cit.)^  who  concluded  that  prussio 
acid  applied  locally  to  the  nerves  has  no  effect  upon  them.  Stannius, 
however,  compared  the  results  of  soaking  a  nerve  in  water  and  in  a 
weak  solution  (three  to  four  jjer  cent,)  of  prussie  acid,  and  found  that 
water  thus  employed  is  toxic  to  the  ner\*o- trunks.  KoUiker  used,  in 
repeating  the  exiieriments  of  Stannius,  neutral  solutions  of  phosphate 
of  sodium,  one  containing,  the  other  free  from,  hydrocyanic  acid,  and 
found  that  the  nerves  iu  the  poisoned  liquid  died  much  sooner  than  did 
those  in  the  non-poisoncd  solution.  . 

The  experiments  of  KoUiker  are  in  agreement  with  those  of  Stan^^H 
nius,  that  the  muscle  dies  very  much  more  quickly  in  the  solution  of  ^^ 
the  acid  than  does  the  nerve,  losing  its  excitability  in  from  seven  to 
eight  minutes.     This  nipid  destruction  of  muscular  irritability  by  the 
local  application  of  pru«gic  acid  waa,  I  believe,  first  noted  by  Coullon 
in  1819.     Yet  it  is  most  probable  that  when  given  internally  prusstc 
acid  acts  almo.st  as  rapidly  upon  the  nerve-trunks  as  upon  the  muscle! 
since  KoUil^er  noted  that  in  some  cases  galvanization  of  the  nerve  wj 
incapable  of  causing  contractions  in  the  tributary  muscles,  althougl 
the  latter  responded  feebly  to  direct  stimuiatiou.    This  fact  has  boetil 
experimentally  corroborated  by  Funke  (Ben>hte  uher  die  Verhandl,  d.  k* 
sacks.  Gesellschaft  d.  Wlssensch.  zti  Leipzig^  1859,  Bd.  xi.  p.  28), 

Upon  the  peripheral  sensitive  nerves  prussie  acid  probably,  if  ii 
sufficient  concentration  J  acts  as  a  paralyzant ;  at  least  KoUiker  (Joe,  cit^^ 
p.  282)  found  that  if  the  log  of  a  etrychnized  frog,  whose  heart  bad 
been  cut  out  to  prevent  absorption,  was  put  in  a  four-pcr-cent.  solutioa 
of  prussie  acid,  in  a  very  short  time  irritation  of  the  immersed  skioj 
ceased  to  produce  convulsions. 

From  the  slowness  with  which,  in  Kdlliker's  experiments^  the  nerve- 
trunks  were  affected  in  frogs  jwisoned  by  hydrocyanic  acid,  it  seems 
probable  that  he  is  correct  in  his  eon  elusion  that  in  these  batrachians 
the  poison  first  panilyzes  the  brain,  then  the  rotlex  centres  of  the 
spinal  eordj  and  afterwards  the  motor  nerves.  But  I  have  not  met 
with  any  experimental  evidence  in  regard  to  the  order  in  which  prussi 
acid  affects  the  nervous  system.     Aeeording  to  Kiedrowski,*  as  ([uoted' 
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•  t  hnvc.  imfortunntely,  been  unnblo  to  rbtuiti  o^isss  to  thu  ortginiiT  paper  of  E.  rfe  Ki©- 
irowskL     Even  VreyvT  appears  to  know  it  unly  in  ub^trAct.     Aiscording  to  biuii  it  imui  polK 
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hjr  Proyer,  in  frags  it  first  paralyses  the  gray,  theo  the  white  Bub- 
atanc^  of  the  bruin^  and  the  early  disappearance  of  roflex  movemonta 
iji  not  due  to  spinal  palsy,  but  to  destruction  of  the  functional  power 
of  Ui0  peripheral  atforent  nerves.  Proyer  also  states  that  the  conclu- 
flioii«  of  Kiedrowski  rested  upon  the  following  experimentally-proved 
Ikct,  which,  if  accurate,  seemingly  renders  them  logically  inevitable. 
IkThcii  a  frog  i^  poisoned  with  prussic  acid^  and  atlcrvvards  with  strych- 
ntiie  in  properJy-pix>portioiied  doses,  there  is  a  stage  at  which  slight  irri- 
tetioii  of  the  afferent  nerve-roots  causes  violent  general  tetanic  spasms, 
alihoagh  the  most  intense  peripheral  irritation  tails  to  elicit  response* 

It  is  A  question  of  intei*est  to  decide  as  to  the  cause  of  the  oonvul- 

monn  id  poisoning  by  hydrocyanic  acid,    I  have  found  that  they  do  not 

occur  after  section  of  the  coi'd  in  parts  below  the  point  of  section,  and 

lliat  they  are  therefore  cerebnti  in  origin :  for  reasons  detailed  else- 

I      vhere  (see  p.  384),  it  is  very  probable  that  they  are  due  to  disturbed 

hMAi^bnil  circulation,  and  this  probability  is  confirmed  by  an  experiment 

^^f  Lfi>iehkewitseh  {liekhert's  ArehiVj  18(58),  who  opened  the  thorax  of 

a  mbbit  so  as  to  expose  the  heart,  maintained  artiticiid  respiration,  and 

ttioiiDi^tered  prussic  acid ;  directly  after  arrest  of  the  heart  had  eom- 

Hieoeed,  the  convulsion  came  on.      The  earlier  observation  of   Ooze 

(0»mpt£&-Me7idas,  1849,  t  xxviii.  p,  780)  is  also  to  the  same  effect,  as  he 

tCaie»  that  the  convulsions  did  not  occur  until  directly  after  the  arrest 

of  tbe  circulation.     In  frogs  pcnsoned  with  hydrocyanic  aeid,  coavul- 

fiMllil  do  not  lake  place.     Preyer  states  that  after  section  of  the  vagi 

tNcmv'uliiions  do  not  generally  happen  in  mamraaU,  but  if  artificial  res- 

t»iration  be  performed  they  come  on  {loc,  ctt,,  p.  69). 

Therapeutics. — Our  knowledge  of  the  physiological  action  of  pruasic 
^^M»d  doea  not  lead  to  a  beiief  in  its  wide  applicability  to  the  relief  of 
^SisMisc^,  and  I  think  clinical  experience  has  demonstrated  that  it  is  of 
little  value  except  in  meeting  three  indications:  first,  £o  nUatjcoU'jh; 
i^ee^^nd,  to  rdievc  irritation  of  the  gtistric  nerves  ;  third,  to  aliaij  irritation 
<»f  the  peripheral  setisitive  nerves. 

There  appears  to  be  in  the  profession  a  very  wide-spread  belief  in 

^%he  power  of  this  remedy  to  allay  cough ;  at  least  it  is  very  largely 

^mod  for  this  purpose  in  cough -mix  tares,  either  it-self  or  in  the  form  of 

cyanide  of  potassium.     I  have  employed  it  in  a  great  number  of  caaes 

in  hospital  practice,  and  apparently  with  good  effect,  although,  as  it 

^■apms  always  given  in  combination  with  such  remedies  as  morphine,  it  is 

^nUfficuit  Xq  &ay  how  much  of  the  result  was  due  to  it.     I  do  not  beliovo 

il  cao  compare  with  such   narcotics  as  opium  or  hyoscyamus  in  its 

ability  to  fUlfil  ihe  present  indication. 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  of  prussic 
acid  in  certain  stomachic  atfeotions,  especiaUy  nervous  vomiting  and 

U*h*4  Ui  l!$5S,  ftt  lJrc4liiu»  lU  a  di^ierUtiim,  under  the  followmg  titie  :  D*  quibuttlnm  erperi- 
mmrniis  ^mihug  ^uantttm  cim  hahtnl  ttfitinm  hyti*'t*cjf*tnicum  in  nervorum  tjftUina  ecrebro~»jiiHuU 
9lfm  im  mmt^mi0§  «y«r«M«tt't  P^rt^hrali*  pnth^iUii'* 
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gaUralgia,  Wlicn  the  pain  is  accompaaied  bj  decided  dyspeptic  srmp 
toms,  tho  remedy  will  sometimes  succeed,  but  more  often  fails.  Even 
in  the  most  favorable  cases  it  does  not  always  afford  relief;  and  &3  the 
rehef  when  it  does  occur  is  immediate,  or  at  legist  is  verj^  soon  appar- 
ent,  it  is  useless  to  pemst  long  in  the  exhibition  of  the  remedy.  In 
these  cases  its  action  is  probably  local,  as  it  certainly  is  when  the  acid 
13  employed  to  relieve  itching  in  prurigo  and  other  cutaneoas  diseaBes. 
For  this  purpose  it  is  used  as  a  wash  (f3ss  to  f3i  in  fji);  but  great 
care  must  be  taken  to  avoid  constitutional  effects,  especially  when  there 
is  any  abrasion  of  the  skin.  Very  serious  results  are  said  to  have  been 
caused  by  its  absorption  when  carelessly  used  in  skin-diseases, 

Pru8sic  acid  has  been  commended  as  an  arterial  sedative  j  but  it  is 
evident  that  we  possess  numerous  more  efficient  and  far  safer  remedies 
of  such  character. 

Toxicology. — The  e^^nptoms  of  pnissic  acid  poisoning  have  already 
been  mentioned :  those  of  most  value  from  a  diagnostic  point  of  view 
are  the  sudden  occun-ence  of  unconsciousness;  the  violent  convulsions; 
the  general  paralysis;  the  peculiar  character  of  the  bivatbing,  expira- 
tion being  prolonged  and  forced ;  and  the  rapid  results.  The  odor  of 
prussic  acid  upon  the  breath  is  very  oilen,  but  by  no  means  always, 
present.  When  distinct,  it  is,  of  course,  of  very  great  diagnostic 
value.  Leaving  out  of  sight  tho  cyanides,  the  only  poison  with  which 
prussic  acid  could  well  be  clinically  confounded  is  nitro-benzole.  The 
distinction  is  often  very  di:fficult,  large  doses  of  the  latter  substance 
killing  almost  as  quickly  as  prussic  acid,  and  inducing  analogous  symp- 
toms. Caspar  advises  that  after  death  the  body  be  left  open,  exposed 
to  the  air,  as  the  odor  of  prussic  acid  disappears  rapidly,  while  that  of 
nitro-benzole  is  persistent.  Tho  diseases  with  which  the  poisoning  may 
be  confounded  most  readily  ai-e  some  forms  of  apoptexie  foudroyante,  and 
sudden  failure  of  the  heart's  action.  The  diagnosis  may,  during  life, 
be  almost  impossible.  It  has  been  asserted  that  stertorous  breathing 
does  not  occur  in  prussic  acid  poisoning;  but  it  has  been  present  in 
several  reported  cases.  (See  Taylors  Medical  Jurisprudence^  Philadel- 
phia, 1873,  p.  363.)  An  autopsy,  however,  ought  generally  to  enable 
the  physician  to  determine  whether  the  case  has  or  has  not  been  on© 
of  prussic  acid  poisoning,  if  the  symptoms  during  life  are  known. 

A  curious  cune  of  tcniporary  hemiopia^  apparently  caused  by  the 
fumes  of  hydrocyanic  acid,  is  reported  in  Brit,  Med,  Journ,,  1884,  i.  409. 

The  period  at  which  death  may  occtir  after  the  ingestion  of  the 
poison  is  set  down  by  Lonsdale  at  from  one  to  titlty-fxve  minutes;  but 
a  case  is  reported  in  Gm/s  Hospital  Reports^  186S,  p.  25!),  observed  by 
Dr.  Hilton  Fagge,  in  which  the  fatal  result  was  put  off  for  at  least  an 
hour  and  a  quarter  after  tho  ingestion  of  hydrocyanic  acid.  After 
death  the  body  often  presents  a  livid  surface,  bloated  countenance, 
fixed  glassy  eyes  with  dilated  pupils,  and  clinched  fingers;  sometimes 
it  Offers  nothing  worthy  of  note  except  excessive  ngidity,  and  tho  face 
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may  be  very  palo.  When  opened,  the  odor  of  prus«ic  acid  is  generally, 
bat  not  always,  oniittcd ;  the  nmcout*  mi^mbrane  of  the  stomach  is  very 
<3Qmn]0[ily  found  much  congested^  and  the  dark  or  chorry-colored  liquid 
blood  osually  everywhere  filh  up  the  veins*  The  heart  is  soft  and 
ilaccid. 

The  treatment  of  poisoning  by  prussic  acid  is,  unfortunately,  as 
Iiieffici4>nt  as  it  is  simple.     There  is  no  known  chemical  or  physiologi- 
cal antidote  to  it,  the  asserted  antagonism  of  atropine  having  been  dis- 
proved by  the  exporiraects  of  Keen  (Proc,  Fhil.  Acad.  Nat,  ScLj  1869) 
and  of  Boehm  and  Knie.     The  stomach  should,  if  possible,  bo  emptimi, 
and  the  hypodermic  use  of  atropine  as  a  respiratory  stimulant  might  be 
tried ;  the  inhalation  of  the  vapors  of  ammonia,  and  the  free  exhibition 
ef  ammonia  by  the  mouth  and  by  injection  into  the  veins,  may  be  prac- 
tited.     Artificial  respiration  has  been  found  very  successful  by  Preyer^ 
and  by  Boehm  and  Knie,  in  animals  when  poisoned  by  small  doses  of 
pnissio  acid,  and  should  always  be  assiduously  practised*     Next  to  it 
in  importance  la  the  use  of  the  alternate  cold  and  liot  douche,  about  a 
half  of  a  small  bucketful  of  cold  water  and  the  same  quantity  of  very 
hot  (115°  F.)  water  being  dashed  upon  the  chest  in  rapid  succession. 

Abmixistration,^ — The  dose  of  the  officinal  dilute  prussic  acid  is  one 
%^  three  drops. 

The  Ct/anide  of  PotaMiurn  (Potassii  Cvanidum,  U.S.)  is  prepared, 

^^^ocording  to  the  U.S.  PharmacoptBia,  by  heating  together  the  ferro- 

€^yanido  of  pcjtassium  and  the  eai-bomite  of  potassiom.     It  occurs  in 

"%rhil6,  amor[)hous,  opaque  masses,  havi  ng  the  odor  of  prussic  acid  and 

m  Umie  of  §im!lar  character,  but  somewhat  alkaline.     It  is  deliquescent, 

mud  readily  soluble  in  water.     When  the  nitrate  of  silver  h  added  to 

It*  solution,  there  falls  a  pi^cipitate  of  the  cyanide  of  silver,  which  is 

irholly  soluble  in  ammonia. 

Wlion  cyanide  of  potassium  is  taken  into  the  stomach,  the  acida 
Aere  present  convert  it  into  prussic  acid,  and  the  same  change  probably 
occurs,  although  more  slowly,  even  when  the  suit  is  injected  directly  into 
the  blood-vessels.     The  physiological,  therapeutical,  and  toxicological 
properties  of  this  salt  are  similar  to  those  of  prussic  acid.*     Death,  how- 
ever, does  not  occur  so  soon  as  when  hydrocj-anic  acid  has  been  taken, 
^    and  insensibility  is  sometimes  not  nuinife?^ted  for  several  minutes.     Five 
^Mvrains  of  the  salt  have  caused  <ieath  in  several  cases.    The  thenipoutic 
^|hs6  is  one-tenth  to  one-twelfth  of  a  gntin. 

^^K   The  Cyanide  of  Sdver  (Arqksti  Cvanidum,  U.S.)  is  a  white  maolublo 
^^Bwdefi  which  is  used  solely  for  making  prussic  acid. 
^^^     Cyan&gen  Gas  has  been  studied  physiologically  by  Dr*  B.  Buoge 
{Arch,  /.  Exper*  Path,  w.  Pharm.^  xii.  71).     He  finds  that  it  kills  by 
pamlyztDg  the  centres  of  respiration,  but  that  it  is  loss  powerful  and 

*  PoUoniQg  if  itftted  to  httve  ooourred  from  tho  inbAtation  of  tb«  rapors  of  tho  oyaoide*, 
vidi  io  pbotog:rftph«rSf  from  tbe  ftbaorptioa  through  tho  h&nda  {Brit,  and  For,  Mtd,-Chitt 
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strong  in  its  influence  than  is  hydrocyanic  acid,  and  causes  only  very 
feeble  convulsions. 

VBG-ETABLB    ACIDS. 

Although  most  of  the  officinal  vegetable  acids  differ  80  much  from 
the  other  substances  considered  in  the  present  class  as  not  to  bo  poi- 
potwus  except  in  enormous  doses,  and  although  they  are  never  used  to 
produce  a  profound  impression  upon  the  circulation^  yet,  since  they 
have,  or  at  least  are  believed  to  have,  the  power  of  lowering  the  force 
of  the  cardiuc  movements  to  some  extent^  and  since  they  are  so  com- 
monly believed  to  have  a  tendency  to  depress  animal  temperature  as  to 
be  usually  spolcen  of  as  refrigerants^  the  present  eteems  to  me  a  ^tting 
place  for  their  consideration.  In  experiments  made  by  W.  H.  Gas- 
kell  (Journ.  of  PhysioL,  iiL  49),  similar  to  those  described  in  the  article 
on  digitalis  (see  p.  353),  it  was  found  that  while  alkalies  contracted 
the  arterioles  of  the  frog,  acids*  caused  a  dilatation,  probably  by  par- 
alyzing the  muscular  coats.  Acids  also  diminished  the  activity  and 
power  of  the  frog*8  heart. 


ACIDUM   TARTAKICUM— TARTARIC   ACID.     U.S. 

Tartaric  acid  occurs  in  large,  hard,  transparent,  six-sided  prismSi 
which  are  p}Tro-e  lee  trie  and  phosphorescent  when  rubbed  in  the  dark, 
and  are  nearly  free  from  odor,  but  liave  a  very  sour  taste.  In  the  shops 
the  acid  is  almost  always  kept  in  the  form  of  powder.  Tartaric  acid 
is  the  acid  of  the  grape,  and  occurs  in  grape-juice  as  a  supertartrate 
of  potassium.  When  the  jyieo  undergoes  lei'mentation  and  alcohol  is 
developed,  the  acid  salt,  not  being  soluble  in  the  newly-formed  men- 
struiiraj  precipitates,  collecting  as  a  dark  mass  in  the  wine-casks,  whence 
it  is  sent  into  commerce  under  the  name  of  argol  or  tartar.  Out  of 
this  substance  the  acid  is  manufactured  hj  treating  with  lime,  so  as  to 
form  a  tartrate  of  calcium,  and  precipitating  this  new  compound  in  its 
watery  solution  by  sulphuric  acid,  sulphate  of  ciilcium  falling,  tartaric 
acid  remaining  in  solution.  Tartaric  acid  is  soluble  in  little  more  than 
half  its  weight  of  hot  water  and  in  less  than  its  weight  of  cold  water* 
It  is  distinguished  from  all  other  acids  by  forming  a  crystalline  precipi- 
tate (bi tartrate)  when  added  to  a  neutral  solution  of  potassa* 

PeYSiOLOGiCAL  AcTjoN. — When  applied  to  a  denuded  surface,  or  in 
sufficient  concentration  to  a  raucous  membrane,  tartaric  acid  acts  liS 
a  very  decided  irritant,  and  even  upon  the  skin  its  saturated  solution 
after  a  time  causes  redness  and  burning. 

When  the  drug  is  taken  internally  in  sufficiently  large  doses,  it  acta 
as  an  irritant  poison,  causing  violent  oesophageal  and  gastric  burning, 
vomiting,  and,  it  may  be,  fatal  gas^tro^enteritis.     Upon  animals  it  acts 

*  Lactic;  »oid  ftppo&ra  to  havo  beuti  the  only  one  u»ed^  Mid  it  does  not  ftp|»«&r  oertnfii  that 
the  reiiiilU  of  expenmuntj  would  bo  the  samQ  with  aU  acids,  »s  is  atated  in  QukeU'i  g«iienili- 
tatioa. 
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in  large  doses  prociscly  as  it  do€8  upon  man.  Thus,  Mitschcrlieh  states 
that  three  or  four  draehmH  suffice  to  kill  a  rabbity  the  evident  sjniptoms 
being  great  weakness  of  the  heart's  action,  difficult  and  slow  breathing, 
and  stead  11  j'increaBing  painsi  with  flight  convulsion  a  before  death.  Ac- 
cording to  Devergie,  it  requires  nearly  half  an  ounce  to  kill  a  dog  when 
given  by  the  stomach ;  but  Pommer  (quoted  by  Huseraann)  asserts 
that  one  gramme  (IS.S'l  grains)  iujectcd  into  the  crural  vein  of  a  dog 
will  produce  death. 

Tartaric  acid  is  never  used  internally  by  practitioners  in  such  doses 
as  to  cause  any  of  the  syiuptomB  above  detailed,  and  it  is  evident  that 
these  eympioms  throw  little  light  upon  its  action  in  therapeutic  doses, 
except  to  render  it  somewhat  jirobable  that  the  tendencies  of  the  medi- 
cine are  to  lower  cardiac  action.  This  probability  is  increased  very 
much  by  the  experiments  of  Bobrick  (quoted  by  Iluscmann^  Die  PJlan- 
zenstoffey  p.  561),  who  found  that  very  large  dosses  render  the  heart's 
action  weaker  and  slower. 

A  great  deal  of  interest  to  the  therapeutist  centres  in  the  question 
as  to  what  becomes  of  the  acid  in  the  system.  XJnfortuuately,  our 
knowledge  in  regard  to  this  matter  is  far  from  complete ;  but  the  drug 
is  probably  partially  burnt  op  in  the  body  and  partially  eliminated  by 
the  kidneys.  \Ydhler,*  in  his  experiments,  found  it  in  the  urine  in  the 
form  of  tartrate  of  calcium,  while  Buchheim*  and  Piotrowski*  could 
find  only  a  very  small  poreentagc  of  the  ingested  acid  in  the  urine,  and 
'  conchide  that  it  is  mot^tly  destroyed  in  the  body.  Dr  Miinch  {Archiu 
des  Vereins  fur  Gemein.  Arbeiten,  1863,  p.  370)  finds  that  when  tartaric 
acid  or  citric  acid  is  given  it  eoon  appears  in  the  urine.  Br*  II.  Bence 
Jones  (^Medical  Tirnes  and  Gazette^  1854^  vol.  ix*  p.  40S,  and  Lectures  on 
Pathology  (rnd  TkerapcutfcSf  London,  18(57)  has  found  that  both  citric 
acid  and  tartaric  acid  cause  a  pronounced  increase  in  the  acidity  of  the 
urine  of  persons  taking  them,  and  are  apt  also  to  give  rise  to  the  pres- 
ence of  free  uric  acid  in  the  excretion.  Unfortunately,  Dr.  Jones  did 
not  attempt  to  determine  whether  the  increased  acidity  was  or  was  not 
due  to  the  presence  of  the  vegetable  acid  in  the  urine. 

Therapeutics. — Tartaric  acid  is  rarely  used  in  medicine^  citrrc 
acid  almoat  always  being  preferred.  It  may,  however,  be  employed 
whenever  it  is  desired  to  render  the  urine  acid,  in  dosos  of  ten  to 
twenty  grains ;  but  it  is  less  valuable  than  the  acid  of  the  lemon. 

ToxicoLOOY.— There  are,  I  believe,  but  three  fatal  cases  of  tartaric 
acid  poisoning  on  record  :  one  reported  by  Devergie  {Ann.  d^Hygienty 
1S51»  t.  ii.);  one  by  Professor  TvljIqy  {Prindplcs  and  Practice  of  3Iedical 
Jurisprudence i  London,  1873,  p,  230),  in  which  death  took  place  nine 
days  at\er  the  ingestion  of  an  ounce  of  the  poison  dissolved  in  half  a 
pint  of  water;  and  one  (Med.  Press  and  Circular^  Nov.  1880)  in  which 
a  half-ounce  of  the  acid  was  supposed  to  have  boon  taken,     The  treat- 


•  AU  th««  Bf«  q^Qoted  by  Euffcmann,  Di*  PjianMtnstofft*    I  have  not  teen  the  originalt. 
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ment  of  tartaric  acid  poiii=ioninn;  consista  in  the  free  exhibition  of  mag- 
nesia, of  lime,  of  carbonate  of  potas.sjum  or  of  sodium,  or  of  an  j  article, 
sueb  as  &oapj  containing  an  nlkidi  in  a  fluitable  shape,  which  may  bo  at 
hand.     The  after-treatment  i»  that  of  toxic  gaatro-cntcritis, 

ACIDUM   CITHICUM—CITRIC   ACID.     TJ-S. 

Citric  acid  is  the  acid  of  lemon-  and  lime-juice,  from  which  it  is  ex- 
tracted by  a  process  precisely  similar  to  that  employed  in  the  manufac- 
ture of  tartaric  acid.  It  occui*8  in  rhomboidal  prisms,  which  are  sorae- 
tiraes  very  large,  nre  nearly  free  from  odor,  but  are  possessed  of  a  very 
eour,  almost  corroBivo  taste,  which,  when  the  acid  is  in  sufficiently  weak 
solution,  is  quite  pleasant.  Citric  acid  is  soluble  in  throe-fourths  of  its 
weight  of  eoid  water^  in  half  its  weight  of  boiling  water,  and  in  alcohol, 
and  insoluble  in  ether. 

It  is  sometimes  adulterated  with  tartaric  acid,  which  may  be  readily 
detected  by  the  addition  of  a  strong  neutral  solution  of  carbonate  of 
potassium  to  a  strong  solution  of  the  suspoctod  drug:  if  tartaric  acid 
be  present  iu  any  amount,  a  precipitate  of  the  bitartrato  will  be  formed. 

Physiological  Action. — Citric  acid  in  concentnited  solution  cer- 
tainly acts  upon  abraded  surfaces  and  upon  mucous  membranes  as  an 
irritant,  but,  according  to  Mitscherlich,  is  less  in*itant  than  tartaric  acid, 
einoo  its  concentrated  solution  has  no  action  upon  the  sound  skin. 

Ko  case  of  poisoning  by  citric  acid  has  occurred  in  man,  that  I  am 
awai-e  of,  and  Piotrowski  (quoted  by  Husemann,  Die  PftanzetiStoffe^  p. 
561 )  took,  in  six  hours,  thirty  grammes,  an  hour  later  fifteen  grammes, 
and  an  hour  later  thirty  grammes,  or  nearly  two  ounces  and  a  half 
in  all,  with  the  induction  of  no  more  serious  symptom  than  vomiting. 
It  is,  therefore,  somewhat  doubtful  whether  citric  acid  is  capable  of 
causing  death  in  man*  This  ditferenco  in  action  between  it  and  tar- 
taric acid  may  depend  upon  the  latter  being  so  much  the  more  irritant 
of  the  two :  upon  the  urinary  secretion  their  action  is  probably  similar. 

Hugo  Schulz  states  that  citric  acid  is  an  active  antiseptic,  a  five-per- 
cont.  solution  being  sufficient  to  preserve  small  pieces  of  meat  for  two 
weeks ;  one  part  in  a  thousand  was  fata!  to  paramecia  {Deutsche  Med, 
Woehenschr.,  1883,  ix.  398). 

THKitiPEUTics. — ^Citric  acid  is  sometimes  itself  employed  in  medi* 
cine,  but  is  almost  exclusively  used  in  the  form  of  Lemon-juice  (Succtis 
LiMONis),  which  some,  it  is  true,  have  thought  to  be  dependent  upon 
citrate  of  potassium  for  much  of  its  virtue,  but  which  contains,  aa 
shown  by  the  analysis  of  Professor  H.  Bence  Jones  (Medical  Times  and 
Gazette^  vol,  ix.,  1854),  in  every  ounce  twenty-six  or  twenty-seven  grains 
of  free  citric  acid,  and  not  two  grains  of  citrate  of  potassium. 

Lemon-juice  has  several  very  distinct  uses  in  medicine,  all  of  thorn 
resting  upon  clinical  rather  than  physiological  data.  The  chief  and 
most  important  of  these  is  in  the  core  and  prevention  of  scurvy.  During 
the  diiiease  it  should  be  drunk  freely  in  the  form  of  lemomidCj  three  of 


^Mdiac  depbessants. 

TcmT  ounces  of  it  being  taken  daily.  As  a  prophylactic  against  the 
disoaAe,  lemon-juice  ia  simply  invaluable;  but  it  is  absolutely  necessary 
that  it  be  of  good  quality.  It  may  b©  prepared  for  long  voyages  in 
one  of  two  ways:  first,  boil  the  juice  slightly^  strain,  allow  to  cool,  pour 
into  bottles  up  to  their  necks,  fill  the  vacant  space  above  with  pure 
olive  oil,  cork  tightly,  and  keep  the  bottle  upright;  second,  add  ten 
per  cent,  of  brandy,  and  bottle  as  before  (Medieai  Times  and  Gazette^ 
1854,  p.  635).  Citric  acid  is  of  some  value  in  scurvy,  but  is  incom- 
parably inferior  to  lemon-juice.  In  acute  rheumatism^  benefit  may 
I  be  derived  from  the  free  use  of  lemon-juice,  as  originally  proposed  by 
Dr.  Bees,  of  London.  One  or  two  ounces  of  it  may  be  given  four  or 
five  times  a  day;  but  it  is  certainly  less  efficacious  than  the  alkalies* 
In  catarrhal  jaundice,  and  in  habitual  torpor  of  the  liver^  the  free  ad- 
ministration of  lemonjuice  often  aids  in  effecting  a  cure.  In  fevers^ 
lemonade  may  be  a  very  refreshing  and  useful  refrigerant  drink. 

Administration, — Lemon*juice,  when  it  can  be  had,  should  always 
be  preferred  to  citric  acid;  when  only  the  latter  is  available,  an  artifi- 
cial lemon-juice  may  he  made  by  dissolving  in  a  pint  of  water  an  ounce 
of  the  acid  with  which  four  drops  of  the  oil  of  lemon  have  been  well 
rubbed  up. 

ACETUM-VJNEGAK. 

The  physical  properties  of  vinegar  ai'c  too  well  known  to  Tiood  de- 
scription here.  That  best  suited  for  medicinal  use  ih  in  this  country 
prepared  from  cider,  and  should  have  a  trace  of  the  taste  of  eider. 
It  is  sometimes  adulterated  with  sulphuric  acid,  which  may  be  at  once 
detected  by  boiling  with  chloride  of  calcium,  which  precipitates  any 
iree  sulphuric  acid  as  sulphate  of  cakium,  without  affecting  the  small 
proportion  of  soluble  sulphates  existing  in  vinegar.  Tinegar  may  he 
substituted  for  lemon-juice  as  the  basi«  of  an  acidulous  dritik  in  fever 
when  the  lemon-juice  is  not  to  be  had  ;  but  as  an  antiscorbutic  it  is 
certainly  very  much  inferior  to  it,  and  has  not,  that  I  am  aware  of, 
been  tried  in  rheumatism. 

Acetic  Acid  (Aciditm  Aceticum,  U.S.)  is  a  colorless  liquid,  having  a 
pungent  odor,  free  from  empyreuma,  and  an  intensely  acid,  corrosive 
taste.  It  contains  thirty-six  per  cent,  of  the  monohydrated  acetic  acid, 
and  has  a  specific  gravity  of  1.047.  Glacial  or  monohydrated  acetic 
acid  is  not  officinal  It  is  a  colorlcfts  lif|uid,  crystallizing  at  34"^  F.,  and 
actively  eacharotic, — in  a  measui'c,  no  doubt,  owing  to  its  properties 
of  dissolving  gelatin  and  gelatinous  tissue  and  of  effecting  a  partial 
solution  of  albuminous  matters.  Dilute  Acetic  Acid  (Acidum  Aceticum 
Dilutum)  is  officinally  prepared  by  the  addition  of  seven  parts  of  water 
to  one  part  of  acetic  acid,  and  should  have  the  nj>,  gr.  1,006.  Acidum 
Aceticum  Glaciale,  U.S.,  glacial  or  absolute  acetic  acid,  is  at  ^9°  F.  a 
crystalline  solid. 

Bilute  acetic  acid,  or  its  equivalent,  vinegar,  is  a  useful  topical 
application  in  various  superficial  inflammations  of  the  skin,  such  as 
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and  in  irpnmg.    Applied  to  tbe  Bkio,  it  Acts  as  a  povrcrful 
■timiilaai  and  aatringeot,  camiiig  ooatraetkni  of  the  veeaels  and  gre^t 
Dilated  with  two  or  tliree  timea  ita  bulk  of  water,  it  is 
iilj  emploTed  as  an  injoctloci  agatnat  ^eai-wormg  ;  but  the  iDfu- 

i  ef  qqaMiWi  ia  pveferahle. 

The  use  of  acetic  acid  as  a  catastie  will  be  q»oketi  of  under  the 
headiagof  BBcharotica. 

ToxicoLOOT. — Acetic  acid  in  any  of  its  more  eoncentraled  fomiB  b 
a  eorrosiTe  potaoQ,  aod  death  has  been  prodooed  by  it  in  al  least  one 
case  (Orfila,  Toxwohfie,  U  \l\  The  eymptoms  reaemble  those  cauaed 
by  mineral  aeid?^  and  the  treatment  is  exactly  similar,— ^neutralization 
by  an  alkali  or  its  carbonate,  or  by  9ome  substance,  such  as  soap»  con- 
taining an  alkali,  and  the  meeting  of  indications  as  they  arise. 

Oxalic  Add  (Aciditm  Oxalicihc)  has  been  asserted  {Gaz,  Hebdmi., 
xxiii.  128)  to  be  a  valuable  emmenagogue,  but  it  is  chiefly  known  to 
the  profession  as  a  poison.  In  1874  {Gaz.  Mid.^  p.  92)  Rabuteau  an- 
nounced that  in  oxalic  acid  poisoning  the  nerves  and  muscles  are  not 
affected,  and  that  therefore  the  acid  acts  upon  the  nerve-centres.  This 
has  been  confirmed  by  the  elaborste  reses^^es  of  Drs.  R.  Kobert  and 
B.  Kussner  {Yirchows  Archw,  Ixxviii,  109),  who  find  that  it  para- 
lyses the  respiratory,  vaso-motor,  and  other  motor  spinal  centres.  It 
IB  also  a  cardiac  poison,  arresting  the  heart  in  systole  (Les  Nouw^ux 
BmMcs,  1886,  iL  290).  The  acid  is  eliminated  by  the  kidneys.  As  a 
poison,  oxalic  acid  figures  in  two  forms :  that  of  simple  oxalic  acid,  and 
that  of  the  acid  Qxalate  cf  potaMtum,  or  mlt  of  sorrel,  or  essential  salt  of 
kmons^  aa  it  is  variously  termed  in  common  parlance.  The  symptoms 
produced  are  a  hot  acrid  taste  experienced  during  the  swallowing, 
a  burning  in  the  gullet^  soon  extending  to  the  stomachy  intense  abdom- 
inal pain,  vomiting  of  highly  acid,  greenish,  blackish- brown  or  bloody 
mucus  (rarely  of  arterial  blood),  collapse,  livid  surface,  cold  skin,  entire 
prostration  of  strength,  small  irregular  pulse,  stupor,  unconsciousness, 
sometimes  convulsions  (cases,  Guys  Hosp.  Reports^  1838,  iii. ;  Dublin 
Hosp,  Reports,  1818,  ii.),  and  finally  death.  In  some  cases  the  gastric 
symptoms  are  very  prominent ;  in  others  they  are  nearly  wanting,  and 
the  chief  manifestations  are  collapse  and  such  nervous  symptoms  aa 
almost  complete  general  paralysis,  numbness,  and  finally  stupor ;  in- 
deed^  the  patient  may  suddenly  fall  unconscious  immediately  afl^r  the 
ingestion  of  the  poison  (case,  Guy's  Rosp.  Reports^  1874).  According 
to  Taylor,  the  smallest  quantity  which  is  known  to  have  caused  death 
is  one  drachm.  An  ounce  usually  proves  fatal,  but  has  been  recovered 
from.  At\er  death  the  coats  of  the  stomach  are  usually  found  soOoncd 
and  swollen,  and  sometimes  perforated  (case,  Edinb.  Med,  Joum..  vii., 
July,  1861).  Dr,  Babuteau  {Gaz.  Med.,  1874,  p,  93)  affirms  that  the 
blood  is  everywhere  scarlet ;  but  this  is  certainly  not  always  the  case 
(case,  Taylor,  Medical  Jurisprudenee,  i.  224).  According  to  Kobert  and 
KfU^ner,  the  urine  during  life  contains  some  strongly  reducing  substance 
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of  unknown  nature,  oxalate  crystals  in  abundance,  and  usually  albumen 
and  tube^aats.  A  pathognomonic  post-mortem  lesion  is,  according  to 
the  same  investigators,  the  incrustation  of  the  urinary  tubules  with 
crystals  of  oxalates.  In  poisoning  by  oxalic  acid,  the  immediate  ad- 
ministration of  an  antidote  is  of  the  utmost  importance.  As  the  oxa- 
lates of  potassium  and  of  sodium  are  poisonous,  neither  potash  nor  soda 
is  available ;  but  fortunately  lime  or  chalk  is  a  perfect  antidote  to  oxalic 
acid,  forming  the  excessively  insoluble  oxalate  of  calcium.  As  time  is 
a  matter  of  so  much  importance,  very  often  it  is  best  simply  to  scrape 
the  whitewash  off  a  wall,  a  ceiling,  a  fence,  or  wherever  it  may  be  at 
hand,  rub  it  up  hastily  with  water,  and  administer  it  freely.  The  after- 
treatment  is  that  of  toxic  gastro-enteritis. 


ORDER   III.-NUTRIANTS. 


FAMILY  I-ASTRINGENTS. 

AsTRiNOENTs  are  those  drugs  which  cauBe  oontraotioii  of  Imng 
tissues.     That  they  do  not  act,  as  has  beon  supposed,  either  by  co- 
agulating albumen  or  by  calling  into  action  the  muscular  funetioL^i* 
demonstrated  by  the  traneitorinesa  of  their  effects,  and  by  the  fact 
that  they  influence  tissues  containing  no  muscular  fibre.     Every  living 
soft  tissue  appears  to  possess  a  normal  degree  of  condensatioa,  which 
may  be  departed  fVom  on  either  band :  when  this  happena,  in  the  on 
case  the  part  is  said  to  be  relaxed,  in  the  other  to  have  it^  tonicity 
increased,  or  to  be  astringed.     The  action  of  astringents  is  always  a 
local  ofie, — i.e.,  produced  not  through  the  intervention  of  the  nervoua 
system,  but  by  direct  contact  with  the  part  affected,    A  pure  astringeafc 
should  be  capable  of  doing  nothing  beyond  inducing  contraction ;  ball 
in  reality  there  is  scarcely  such  a  drug.     All  astringents  are,  when 
applied  too  freely,  irritants ;  indeed,  it  is  doubtful  whether  their  ther 
peutical  property  of  astringency  is  not  due  to  the  exercise  of  a  mih 
form  of  irritation. 

Our  knowledge  of  the  action  of  astringents  upon  blood-vessels 
still  very  limited.  Th«  only  published  experiments  are  those  of  3 
Bosenstein  {Bossbach's  Pharmakolog.  Untersuchungen,  Bd,  ii,  p.  80).  He 
placed  solutions  of  nitrate  of  silver,  of  acetate  of  lead^  of  sesquichloridi 
of  iron,  and  of  tannic,  gallic,  and  pyro-gallic  acids  upon  the  ex| 
mesenteric  vessels  of  a  curarized  frog.  The  first  three  solutions  ooa 
tracted  arterioles,  venules,  and  capillaries^  nitrate  of  silver  being  muctt' 
the  most  powerful  and  the  iron  salt  the  weakest ;  the  effect  on  the 
capillaries  was  the  most  permanent.  The  acids  instead  of  eon trac- ting 
enlarged  the  vessels.  This  dilatation  was  not  reflex,  as  it  occurred 
after  destruction  of  all  the  nerve-centres.  It  was  probably  due  to  the 
irrilant  action  of  the  acid. 

The  indications  for  the  use  of  an  astringent  are  very  evident. 

In  the  first  rank  among  such  indications  is  the  existence  of  relaxation. 
Local  relaxation  is  almost  always  the  result  of  previous  over-excitoment. 
Thu*^,  a  throat  is  relaxed  after  over-use^  or  after  inflammation. 

Astringents  are  more  efficient  as  local  than  as  general  remedies,  but 
in  cases  of  inflammation  care  must  be  taken  to  use  them  in  such  a 
that  they  shall  not  act  as  irriUmts.    Applied  too  soon  or  too  vigoroufilj 
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thoy  may  do  harm.  These  remarks  are  scarcely  applicable  to  some  of 
the  mineral  astringents,  s^ucli  as  lead  and  nitrate  of  silver,  which  really 
appear  to  have  aedativo  properties,  and  may  with  care  bo  used  advan- 
tageously in  all  stages  of  inflammation,  whenever  there  is  distention 
and  relaxation  of  the  blood- vessob,  although  the  general  action  of  the 
part  bo  that  of  nutritive  excitement. 

Closely  allied  to  relaxation  is  over-secretion^  and  astringents  are  cou- 
fttantly  used  to  check  morbid  discharges.  Indeed,  these  discharges  are 
often  simply  the  result  of  relaxation.  Thus,  Asp  has  experimentally 
proved  that  division  of  the  intestinal  nerves  and  consequent  paralysis 
and  relaxation  of  the  vessels  are  followed  by  free  watery  seei'etion.  In 
such  cases  the  indication  for  astringents  is  very  plain.  But  when  a 
morbid  discharge  repi-esents  a  high  degree  of  inflammation,  the  same 
care  must  be  practised  in  the  use  of  astringents  as  in  treating  other 
local  inflammations.  Especially  is  this  true  since  free  secretion  is 
often  nature's  method  of  relieving  local  inflammation.  Thus,  when 
abnormal  alvine  discharges  are  dependent  upon  intestinal  rehixation, 
aatringents  are  most  valuable,  but  when  they  are  dependent  upon 
enteritis  or  colitis,  astringents  may  do  harm. 

If  the  morbid  discharge  by  its  profuaeness  endangers  life,  as  in  seixyus 
diarrhcea,  astringents  are  urgently  demanded.  Very  rarely,  if  ever, 
are  these  discharges  other  than  paralytic  in  their  origin ;  even,  how- 
ever, if  they  be  due  to  over-action,  an  astringent  may  be  necessary  to 
check  their  excessiveness. 

Another  indication  for  the  use  of  astringents  is  to  check  hemorrhage^ 
and  the  same  general  reasoning  is  applicable  to  this  as  to  the  other 
indications.  Hemorrhage  dependent  upon  over-action  demands  other 
treatment  than  by  astringents.  Sometimes  in  these  cases  it  is  neces- 
sary, however,  to  check  the  hemorrhage  at  all  hazards,  and  then  aslrin 
gentd  may  be  used  in  conjunction  with  other  measures,  although  they 
may  be  to  some  extent  contra-indicated.  Some  of  the  astringents  are 
employed  locally  to  check  hemorrhage  due  to  traumatic  or  other  rup- 
tures of  vessels.  In  such  cases  the  astringents  are  employed  as  styptics, 
and  do  not  act  so  much  by  their  astringency  aa  by  coagulating  the 
albumen  of  the  blood  and  thus  forming  a  clot  and  mechanically  arrest- 
ing the  flow. 

Under  certain  circumstances  there  seems  to  be  a  general  relaxation 
or  loss  of  tone  throughout  the  whole  system,  which  may  be  best  met 
by  a  consentaneous  use  of  tonics  and  astringents, 

VEGETABLE  ASTRINGENTS. 
The  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and, 
as  it  is  almost  their  sole  therapeutic  principle  and  represents  them 
very  closely,  it  seems  proper  first  to  consider  it,  and  afterwanJs  to  point 
out  any  especial  therapeutic  virtues  the  crude  drugs  of  the  class  may 
possess. 
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ACroUM  TANNICUM-TANNIO  ACID,    U.S. 

There  are  two  kinds  of  tannic  acid,  the  gallo-  and  the  kino-tanmeT 
of  theee  the  former  yielda^  upon  expoanre  to  the  air  in  a  moist  eiate^ 
gcUiic  acid,  the  latter  a  ffelatinous^  inert  subatanee.    They  are  further 
distinguished  by  the  color  of  the  precipitates  which  they  yield  with 
the  peraalts  of  iron ;   gallo -tannic  acid   producing  a  blue-black,  kino-  i 
tannic  a  green-black  color. 

The  officinal  tannic   acid — the  gallo-tannic  acid — is   obtained  by  ' 
treating  powdered  galls  with  washed  ether,  which  on  standing  aepa- 
rates  into  two  strata,  the  upper  of  which  is  ethereal   and   contains 
chiefly  the  coloring-matter  and  other  impurities.     The  lower  watery 
stratum  contains  the  tannic  acid,  which  is  recovered  by  evaporation. 

Commercial  tannic  acid  is  a  light,  feathery,  non-crystalline  powder, 
of  a  yellowiBh^white  color,  a  faint  odor,  and  an  astringent^  somewhat 
bitter  taste.  When  absolutely  pure,  it  is  colorless  and  free  from  odor 
or  taste  other  than  that  of  astringency.  Its  reaction  is  strongly  acid, 
and  it  unites  freely  with  both  organic  and  inorganic  bases.  It  is  xery 
freely  soluble  in  water,  even  more  so  in  glycerin,  somewhat  so  in  dilute 
alcohol,  scarcely  at  all  in  absolute  alcohol,  and  not  at  all  in  ether  free 
from  water.  By  a  heat  of  from  108°  C.  to  215*^  C,  it  is  changed  into 
pyrogaUic  acidy  which  crystallizes  in  white,  shining  plates,  of  a  bitter 
taste  and  neutral  reaction.  With  salts  of  the  alkaloids  it  produces  a 
whitish  precipitate,  very  soluble  in  acetic  acid;  with  persalte  of  iron, 
a  bhiek  (bluish  or  greenish)  precipitate ;  with  lime-water,  a  precipi- 
tate which  is  at  first  whitish,  then  gray,  dingy  greenish,  and  finally 
brownish  j  with  gelatin  or  albumen,  a  whitish  coagulum.  All  of  these 
secondary  products  are  tan  nates.  Tannic  acid  also  dissolves  in  con- 
centrated aulphuric  acid,  with  the  production  of  a  black  color.  By 
prolonged  exposure  in  solution  to  the  air^  or  by  the  action  of  dilute 
sulphuric  acid,  it  is  converted  into  gallic  acid. 

Physiological  Action. — When  applied  locally  to  a  part,  tannic  acid 
is  a  very  powerful  astringent,  causing  contraction,  and,  in  the  case  of  a 
mucous  membrane,  great  dryness.  Sometimes,  when  it  is  used  very 
freely,  its  irritant  influence  seems  to  overcome  it«  astringent  action, 
and  I  have  seen  diarrhoBa  result  from  its  administration.  Several 
experimenters  (Rosenstein,  Untersuch.  Pharmakofog,  Institut  Wurzburg^ 
1875  J  FikenUcher,  Inaug.  Dissert.,  Erlangen,  1877)  have  denied  that ! 
it  causes  contraction  of  the  blood-vessels,  because  when  they  applied  it 
to  the  exposed  mesenter)^  of  a  ^^Cohnheim  frog,"  stasis  of  the  blood, 
with  dilatation  of  the  vessels,  not  preceded  by  contraction,  occurred. 
Daniels,  however  {Inaug.  Dissert,^  Bonn,  1864),  using  rabbits,  obtained 
different  results,  and  Lewin  has  shown  that  the  method  of  experimen- 
tation is  faulty.  Clinical  experience  abundantly  proves  that  tannic  acid 
applied  to  relaxed  mucous  membranes  affects  their  whole  substance. 

Tannic  acid  coagulates  albumen  with  so  much  avidity  that  it  has  beea 
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supposed  to  b©  incapable  of  ab»oq)tion,  but  the  very  elaborate  inveBti- 
gatioris  of  Dr.  Lewin  cast  much  doubt  upon  the  older  views  ou  this 
subject  (  Virckow's  Archiv,  Ixxxi.  74).  Thrown  rapidly  into  the  blood, 
it  uudoubtedly  cau^s  a  fatal  IhrombosiHi ;  but  Lewin  asserts  that  when 
it  18  injected  slowly  and  in  moderate  quantities  the  resulting  tannate 
of  albumen  is  held  in  solution  by  the  alkaline  carbonatea  of  the  blood. 
He  has  also  discovci-ed  that  while  tannin,  ia  tive-por-cent.  solution,  pre* 
cipi tales  peptones  out  of  watery  aolutionj  it  is  powerless  in  the  presence 
of  hydmchloric  acid*  Astsuminj^  the  corructneea  of  the  investi^tion  of 
Dr>  Lewin,  it  is  plain  that  tannic  acid^  when  put  in  the  stomach  in  small 
doaes,  must  to  some  extent  be  absorbed  unchanged.  Dr.  Lewin  also 
aseerts  that  it  is^  at  least  in  part^  eliminated  unaltered,  as  he  has  fre- 
quently recovered  it  from  the  urine.  At  the  same  time  it  seems  very 
probable  that  most  of  the  tannic  acid  is  converted  into  gallic  acid, 
either  in  the  stomach  before  absorption,  or  siibj^equenlly  in  the  system, 
since  iu  the  viscera  of  a  rabbit  poisoned  with  it,  SchTOff  (Die  Pfianzen- 
stoffe^  Husemann^  p.  1005)  found  only  gallic  acid ;  and  according  to 
ClarUB  (Ibid.)  the  greater  part  of  ingested  tannic  acid  can  be  recovered 
from  the  stools  as  tannate  of  albumen  or  as  gallic  acid.  The  recent 
researches  of  Stockman  {Brit.  Med.  Journ.,  Dec,  4,  1887)  afford  a  pos- 
sible reconciliation  of  the  results  of  Lewin  with  those  of  the  older  ob- 
servert*.  Stockman  finds  that  when  tannic  acid  is  given  to  the  lower 
animals  ordy  a  trace  of  it  appears  in  the  blood,  while  gallio  acid  can  bo 
obtained  in  abundance  from  the  urine,  with  occasionally  a  small  amount 
of  tannic  acid.  If,  however,  tannate  of  Bi>dium  be  given,  tannic  acid 
appears  in  abundance  in  the  urine,  with  a  iittle  gallic  acid.  The  expla- 
nation offered  by  Stockman  of  this  is  probably  correct, — namely,  thai 
tannic  acid  is  usually  converted  in  the  storaai'h  into  a  tannate  of  albu- 
men, which  is  dissolved  with  great  difficulty  in  the  ioteHtinal  juices,  so 
that  time  is  afforded  for  the  conversion  of  the  tannic  into  gallic  acid, 
whereas  an  alkaline  tannate  is  absorbed  at  once  and  rapidly  eliminated 
unchanged*  When  tannic  acid  is  exhibited  in  medicine  it  is  in  all  proba- 
bility almost  entirely  converted  into  gallic  acid.  Wohler  and  Frerieha 
have  also  found  gallic  acid  with  pyro-gallic  acid  in  the  urine  after  the 
exhibition  of  tannic  acid.  Whether  it  acts  ehiefiy  as  tannic  or  aa 
gallic  acid,  it  seems  after  absorption  to  exert  marked  astringent  powers, 
Lewin  has  shown  that  in  frogs  poisoned  with  it  the  muscles  are  short- 
ened and  narrowed,  and  when  loaded  stretch  less  and  recover  their  origi- 
nal length  more  nearly  than  do  normal  muscles.  Kiichenmeister  {Arch. 
Fhifsiolog,  HeiiL,  1851,  493)  and  Hcnnig  (Arch.  Fharmak.,  Feb.  1853) 
state  that  in  poisoned  cats  the  spleen  is  notably  diminished  in  size  and 
increased  in  firmness  j  and  Lewin  has  found  iu  rabbits  that  tannic  acid 
causes  primary  arrest  of  the  urinary  secretion^  followed  by  a  marked 
increase  of  the  flow. 

Therapkutics. — As  tannic  acid  undergoes  in  the  system  partial  con- 
version into  gallic  acid,  the  latter  is  to  be  preferred  to  it  when  the  part 
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to  be  acted  on  can  be  reached  only  through  the  circulation.     As  a  locial 

application,  tannic  acid  in  much  more  powerful  than  gallic  acid.  Lo- 
cally applied^  it  may  be  used  to  overcome  relaxation^  as  in  spongy  gums^ 
mercurial  sore  mouth,  hemorrhoids,  chronic  sore  throat.  To  check  hemor- 
rhage it  may  be  used  whenever  the  source  of  the  flow  can  be  reached 
directly,  as  in  epistaxis^  hcBmatemesis^  hemorrhage  from  the  bowels  etc. 
To  arrest  exce^ive  secretion  it  may  be  employed  locally  in  leucorrhcBOj 
diarrhoea^  old  abscesses,  chronic  ulcers,  excessive  perspiration^  osmidrosis, 
and  various  diseases  of  the  skin.  It  is  also  ofTben  very  useAil  for  the 
purpose  of  hardening  parte  exposed  to  friction,  as  in  cases  of  S4>re 
nipples  and  tender  feet. 

Toxicology. — Tannic  acid  can  scarcely  be  called  poisonous ;  although 
fiollett  reports  the  case  of  a  young  girl  in  whom  a  very  large  quantity 
of  it  induced  severe  gastric  and  abdominal  pain&^  with  obstinate  vomit- 
ing  and  constipation,  fever  and  general  malaise.  Both  Schroff  and  Judeli 
assert,  that  eighty  grains  of  it  cause  no  symptoms  of  importance  in 
the  rabbit. 

As  an  antidote  it  is  useful  in  tartar  emetic  poisoning,  forming  an 
insoluble  tannate  of  antimony.  It  is  also  the  best  chemical  antidote 
for  the  poisonous  alkaloids ;  but,  as  the  compounds  it  makes  with  them 
are  slowly  dissolved  by  the  fluids  of  the  alimentary  canal,  it  must  always 
be  followed  by  emetics  and  cathaitics. 

Administration. — When  given  to  act  on  the  stomach,  as  in  h«ema- 
temesis,  tannic  acid  should  be  in  powder  (ten  to  twenty  grains).  When 
the  bowel  is  to  be  influenced,  as  in  diarrhoea,  the  drug  should  be  admin- 
istered in  pill  (three  to  five  grains),  so  that,  if  possible^  it  may  pass  the 
pylorus  undissolved.  For  local  use  a  solution  in  glycerin  may  be  em- 
ployed, or  the  officinal  ointment  (  Unguentum  Acidi  Tannici,  U.S.,  1  to  9), 
or  the  troches  ( Trochisci  Acidi  Tannici,  U.S.,  1  gmin  each). 


ACmUM  a  A  T  J  .TniTM^a  A  t  j  .th  ACm,   U.S. 
Gallic  acid  is  a  white,  powdery  substance,  in  fine  aeicular  prisms, 

soluble  in  one  hundred  parts  of  cold  water,  in  three  parts  of  boiling 
water,  and  freely  soluble  in  alcohol  and  in  ether.  Its  taste  is  acidulous 
and  astringent. 

According  to  the  officinal  method,  gallic  acid  is  prepared  by  the 
exposure  of  moistened  powdered  nutgalls  in  a  warm  place  for  a  month. 
A  species  of  fermentation,  with  the  development  of  a  peculiar  fungus, 
is  said  to  occur,  during  which  oxygen  is  absorbed,  carbonic  acid  is 
evolved,  and  glucose  and  galUe  acid  are  produced,  M,  Sacc  (Chem,  News, 
July  24, 1871)  has,  however,  denied  this,  affirming  that  the  change  is 
Bimply  one  of  hydration,  tannic  acid  being  an  aobydride  of  gallic  acid. 
Tannic  acid  also  may  be  rapidly  converted  into  gallic  acid  by  the  action 
of  dilute  sulphuric  acid. 

Gallic  acid  produces  with  salts  of  the  alkaloids  whitish  precipitates, 
with  pei'salts  of  iron  a  bluish  precipitate,  with  lime-water  a  whitish 
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precipitate^  changing  to  blue,  and  then  to  violet  or  purplish, — all  of 
thcde  precipitates  being  gallateg.  It  does  not  coagulate  gelatin  or  albu* 
men,  and  dissolves  in  concentrated  sulphuric  acid,  with  prodtiction  of  a 
deep-red  color.  It  has  the  power  of  reducing  silver  fram  its  isolution 
slowly  in  the  cold,  instantaneously  if  warmed.  As  an  astringent  it  is 
Htmilar  to,  but  much  lue.s  powerful  than,  tannic  acid.  It  escapes  from 
the  body  through  the  kidneys, 

TaEaAPEUTic  Action, — Gallic  acid  is  not  nearly  so  efficient  as  tannic 
acid  when  applied  locally,  but,  because  it  does  not  coagulate  albumen, 
should  always  be  preferred  when  the  part  is  to  be  reached  through  the 
medium  of  the  circulation.  It  is  useful  as  an  astringent  in  haemoptysis^ 
kcematuria^  colliquative  sweats j  etc.  It  has  been  roeonunended  in  bron- 
chorrhcEa  and  in  the  prol\i8e  expectoration  of  chronic  phthisis.  In  my 
hands,  however,  it  has  completely  ftiiled  in  the  latter  atfections.  In 
oertain  forms  of  Brighfs  disease^  when  there  was  no  abnormally  targe 
secretion  of  highly  albuminous  urine,  I  have  found  it  to  lessen  very 
materially  the  excretion  of  albumen. 

AniiiNisTRATioN.^ — Galhc  acid  may  be  given  in  powder,  or  sometimes 
in  piU  form.  The  dose  of  it  is  &om  ten  to  thirty  grains,  repeated  as 
often  as  may  bo  necessary.  An  ointment  ( Unguentum  Acidi  Gallici,  1 
to  9)  is  officinal. 

QALLA-QAIJiS^    U.S. 

Galls  are  vegetable  excrescences  which  are  praduced  by  the  depo- 
sition of  the  ova  of  insects.  They  occur  on  almost  all  kinds  of  plants^ 
Ipl^n  on  fungi^  but  the  officinal  gall  is  developed  on  the  Quereus  infec- 
tOTiik  by  the  act  of  the  fly  Cynips  {Diplotepis)  tinctoria.  There  are  in 
commerce  two  varieties  of  galls,  derived  chiefly  from  the  Levant.  The 
blue  OP  green  galls  are  globular,  solid  bodies,  fi"om  the  size  of  a  pea  to 
that  of  a  hickory-nut,  externally  smooth,  or  more  commonly  marked 
with  large  tubercles.  They  are  the  young  galls  which  have  been 
gathered  before  the  ova  of  the  fly  have  hatched,  or  before  the  cater- 
pillar has  eaten  out  the  interior  of  its  birthplace.  The  white  galls  are 
large,  Hght,  hollow  bodies,  with  a  hole,  through  which  the  Cynips  has 
escaped  after  having  i\^d  upon  the  interior  during  its  whole  larval  life. 
They  contain  but  little  taniuc  acid,  and  are  of  comparatively  little 
value. 

Therapeutics. — ^The  sole  value  of  galls  is  as  the  source  of  tannic 
acid.  As  galls,  they  fthould  not  be  used  in  medicine:  but  the  United 
Statee  Pharmacopoeia  recognizes  a  tincture  (  Tinctura  Gallm,  1  to  B),  and 
an  ointment  (  Unguentum  Galla%  1  to  f*). 

CATECHU— CATECHU,    U.S. 

An  extract  of  the  wood  of  an  East  Indian  tree, — the  Acacia  Catechu. 
It  occurs  in  masses  of  various  shapes,  or  in  email  fragments,  of 
a  dull   reddish-bmwn  Cf  lor,  and    having  a  bitterish,  astringent,  and, 

\T  a  time,  sweetish   taste.      It  contains  kino-tannic  and   catecliuio 
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acids.     Pale  catechu^  or  gambit^  which  is  offieioal  in  the  British   bil 
not  in  the  United  States  PharmacopCBia,  occurs  in  araall  cubea,  about 
an  inch  in  diameter^  lighter  than  watery  pale-yellowish  within^  dee|] 
jellowieh  or  reddish -brown  oxtornally.     Catechu  is  a  powerful  astrir 
gent,  which  may  be  used  externally,  or  for  diarrhasa,  in  the  doi»e  of 
twenty  to  thirty  grains.  ^m 

The  U.S.  PharRiacopoBia  recognizes  a  compound  tiru^ure  {Tincturm^ 
Catechu  Compostta^  Catechu  12,  Cinnamon  8,  to  100),  of  which  the  dose 
ii*  one  to  three  fluidi-aehma,  and  troches  (Trochisci  Catechu^  I  grain 
each). 

KINO— KINO.    U.S.  ^ 

The  inspiat^atcd  juice  of  Ptei'ocarpus  marsupium  and  of  other  plauta^B 
It  occurs  in  small,  irregular,  angular,  shining,  reddish,  brittle  frag- 
ments, of  a  bitterish,  highly  astringent,  and,  after  a  time,  sweetish  taste. 
There  are  four  vaneties, — the  East  India,  West  India,  Botany  Bay,  and 
Afncan.  Of  these,  the  first  is  common,  the  second  rare,  and  the  last 
two  are  never  seen  in  our  market.  Kino  contains  kino-tan nic  acid, 
and  in  its  therapeutic  powers  is  almost  identical  with  cat-echu.  The 
dose  is  twenty  to  thirty  grains,  A  tincture  (  Tinctura  Kino^  1  to  10)  is 
officinal.     Do^e,  one  fluidrachm.  ^h 

Hi^MATOXYLOK--H^HATOXYLON.    U.S.  ^ 

The  heart- wood  of  Haamatoxyion  Campechianum,  or  logwood-tree, 
a  native  of  Centml  Ameriea,^ — a  dense,  heavy  wood,  of  a  deep  reddish- 
brown  color,  containing,  besides  kino4aimic  acid,  a  crystalline  principle, 
Hoimatin  or  Hmiiiatoxytin^  which  when  pure  is  yellow,  but  readily  yields 
red  or  purple  dyes,  Hiematoxylon  is  a  mild  efficient  astringent,  valued 
on  account  of  its  sweetish  taste.  It  is  readily  taken  by  children,  but 
is  sometimes  objected  to  on  ueeount  of  the  staining  of  the  diapers  bj 
the  blood-red  stools  which  it  produces.  The  following  formula  offera 
an  efficient  and  elegant  remedy  for  diarrhmas  of  relaxation  ;  the  pro- 
portions may  be  varied  to  suit  individual  cases :  E  Ext.  htematoxyli,  5ii  i 
Acid,  sulph.  an.imaL,  i^m  ;  Tinct.  opii  camph.,  fSiss;  Syrupi  zingiberis, 
q-  s.  ad  fjvi.  M.^ — Dose,  a  tablespoon ful,  properly  diluted.  The eatrac 
{Extradum  Hoivmtox^li)  is  officinal ;  liose,  ten  to  thirty  graina. 

KRAMERIA— BHATANY.  U.S. 
The  root  of  Krameria  triandra,  a  native  shrub  of  Peru.  This  woody 
root,  as  it  occurs  in  our  markets,  varies  from  one-fourth  inch  to  one 
inch  in  diameter,  and  from  half  a  foot  to  three  feet  in  length.  The 
readily  separable  bark  is  of  a  deep-reddish  color.  The  internal  woody 
portion  is  of  a  lighter  hue,  although  decidedly  reddish.  The  bark  con* 
tains  a  much  larger  percentage  of  the  active  principle,  kino-tannic  acid, 
than  the  wood.  Rhatany  is  a  powerful  astringent,  similar  in  virtue  to 
kino  and  catechu,  but  is  never  administered  in  powder.  The  United 
States  PharmacopoBia  recognizes  an  extract  {Extractum  Kramerim\  dosa| 
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gra.  V— X ;  a  tincture  (  7\nctura  Kramerice^  1  gr.  to  1  C.c.) ;  and  a  fiuid  ex-^ 
ttad  (^Extractum  KramericB  Fluidum)^  dose,  twenty  drops. 

QcnEBcra  alba,  U.S.,  and  Quercos  tinctoria  are  the  inner  barks  of 
tbe  trees  whoee  names  they  bear^ — the  white  and  the  bUjck  oak  re$;pee- 
tivelj.  The  latter  h  a  roughs  yellowish-brown  bark,  which  is  U8C<1  in 
dyeing,  under  the  name  of  quercitron.     On  account  of  it«  imparling; 

iily  iu  color,  it  is  rarely,  if  ever,  employed  in  medicine.  White-oak 
rk  also  Btatna,  but  not  nearly  so  deeply  as  does  black-oak  bark,  and^ 
eoataming  largely  of  gallo-tannic  acid,  is  used  as  a  means  of  making 
dieap  astringent  infusions  for  baths^  %'aginal  waahes,  etc.»  also  in  powder 
fbr  poolUces. 

BosA  Galliga,  U.S.,  is  the  dried  petals  of  the  half-opened  flowers 

of  tbe  kimdred-leaved  rose.    They  are  of  a  deep-red  color,  of  a  pleasant 

scarcely  astringent  taste^  and  contain  a  small  percentage  of  gall o- tannic 

Aoid,  red  eoloring-matter,  and  a  trace  of  volatile  oil.     Sulphonc  acid 

cbangea  their  infusions  or  tinctures  to  a  bright-red  color.     They  are 

^twiiwKr  destitute  of  therapeutic  virtues,  but  their  preparations^  except 

Uie  floid  extract,  are  used  as  elegant  vehicles.     The  U.S.  Pharmacopoiia 

recogmjtea  tk  Jiuid  extract  {Extractnm  Rosce  Fluidum),  a  fionetf  (Mel  Mosct^ 

1  lo  12 J^)^  a  confection  (Confectio  Hosm%  and  a  syrup  (Syrupus  Hosm^ 

fluid  extract,  I  to  10). 

Rosa  Cimtifolia,  U.S.,  or  Pale  Eose,  contains  no  tannic  acid,  but  a 
^YoLatile  oil,  and  is  used  simply  on  account  of  itu  pleasant  odor:  out  of 
It  are  prepared  rose  water  {Aqua  Ro^m^  U.8.)  and  the  very  elegant,  bland 
emollient  ointment,  cold  cream  (^Unguentum  Aqmt  Rosm^  U.S.). 


The  rhizome  of  Geranium  mnculatum  Linn.,  an  herbal  plant,  which 
abundantly  in  open  woo<is  in  the  middle  United  States,  and  may 
be  recognized  by  its  light^purplish  petals,  slender  pointed  sepals,  and 
^Te-paricd  leaves,  is  officinal  under  the  name  of  GERANiUBf.  It  occurs 
in  pieces  from  one  to  throe  inches  long,  one-quarter  to  one-half  inch  in 
thickness,  wrinkled,  contorted,  tuberc^ulated,  often  fibrillated,  brownish 
externally,  grayish  internally.  The  taste  is  a  nearly  pure  aatringont 
one.  It  contains  largely  of  gallic  and  tannic  acids,  and  is  a  somewhat 
pipular  astringent.  It  may  be  boiled  in  milk  for  children  needing  a 
mild  astringent.     Dose,  grs.  xx-xxx. 

Rhus  Glabra.  U.S. — The  fruit  or  berries  of  the  sumach  contain 
i  very  large  percentage  of  tannic  and  ma!io  acids.  They  are  not  used 
iiiternally,  but  their  fluid  extract  {Extractutn  Ehois  Glabrce  Fluidum, 
U.S.)  affords  a  very  superior  gargle  in  anginose  affections.  It  may  be 
diluted  with  frotn  two  to  four  parts  of  water,  and  chlorate  of  potassium 

led  to  saturation. 
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MINERAL  ASTRINGENTS. 
ALUMEN-AIiUM.    U,8. 

Formerly  th©  doable  salt  of  alumina  and  potash  constituted  th#  j 
ordinary  alum  as  welJ  as  the  officinal  drug.  Ammonia  as  a  secondary 
product  in  the  manufactui*e  of  coal-gas  has  become  so  cheap,  however, 
that  it  is  now  used  very  largely  instead  of  potash,  although  the  potash 
alum  is  alone  recognized  in  our  ofRcinal  standard.  The  two  salts  are 
identical  in  physical  and  medical  qualities,  but  when  the  ammonia  alum 
is  triturated  with  lime  the  oilor  of  ammonia  is  at  once  evolved.  Alum 
occurs  in  octahedral  colorless  ciystais,  which  are  often  aggregated  into 
large  masses.  Its  taste  is  astringent,  acidulous,  and  sweetish.  It  is 
soluble  in  about  fifteen  times  its  weight  of  cold  and  in  about  three- 
fourths  its  weight  of  boiling  water.  It  is  slightly  efflorescent,  and 
when  heated  a  little  beyond  112°  F.  parts  with  its  water  of  crystal- 
Uzation.  and  is  converted  into  a  white  powder^  which  is  officinal  as 
Alumen  Exsiccatum^  or  Dried  Alum.  The  alkalies  and  their  carbonates, 
lime,  magnesia  and  its  carbonate,  tartrate)  of  potassium,  and  acetate  of 
lead  are  incompatible  with  alum. 

Phtsiological  Action. — As  alum,  even  in  very  dilute  solutions,  oo- 
agulates  albumen,  it  would  appear  as  though  it  could  not  be  absorbed. 
Since,  however,  both  Drs.  Geo.  B,  Wood  and  A.  Stille  assert,  on  what 
authority  I  do  not  know,  that  alumina  can  be  detected  in  the  urine  of 
persons  taking  it,  it  or  its  derivatives  must  find  a  way  into  the  blood. 
What  changes  it  undergoes  in  the  alimentary  canal,  or  in  what  form  it 
enters  the  bioodj  is  not  known.  H 

Applied  to  a  tiseue,  it  acts  as  a  very  powerful  astringent  and  irri- 
tant. Orfila  found  that  in  dogs  one  or  two  ounces  of  it  simply  induce 
violent  vomiting  and  purging,  while  in  Mitscherlich*s  experiments  two 
drachms  of  it  produced  in  rabbits  fatal  gastritis,  evidently  on  account  ^ 
of  their  inability  to  vomit. 

In  man,  large  doses  internally  produce  symptoms  of  violent  gastriol 
irritation.  One  ounce  and  five  drachms  of  the  burnt  alum  caused] 
death  in  a  man  in  eight  hours  {1/ Union  Med  kale,  Ko.  64,  1873). 

TtiER.\PEtrTics.^ — Alum  may  be  used  locally  to  serve  all  the  purposes  ] 
of  a  very  active  astringent.     It  has  been  employed  very  frequently ' 
with  success  as  a  styptic  to  arrest  hemorrhage ;  and,  applied  by  the 
atomization  of  its  saturated  solution,  I  have  found  it  of  signal  service 
in  ha^moptym  and  in  bronchorrhcea.     It  also  frequently  enters  into  the 
composition  of  gargles  for  sore  throat ;  but  this  practice  is  to  bo  repro- 
bated, since  alum  acts  veiy  destructively  on  the  teeth.     In  colliquative^ 
sweats^  sponging  at  bedtime  with  alum- water,  or,  still  better,  the  takinjl 
of  an  alum-water  bath,  will  often  materially  aid  in  restoring  the  lost! 
tone  to  the  skin.     In  chronic  ulcers  with  exuberant  spongy  granulations,! 
and  in  certain  conditions  of  conjunctivitiSf  alum  curd  is  often  applic 
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with  b€netit.  When  it  is  desired  to  exert  an  astringent  action  upon 
the  internal  organB,  alum  is  not  nearly  so  useful  as  other  members  of 
the  class. 

Owing  to  it«  irritant  properties^  alum  when  given  in  sufficient  amount 
Acts  as  a  mechanical  emetic,  and  may  be  used  as  an  adjuvant  to  the 
eulphate  of  zinc  or  of  copper  in  narcotic  poisoning.     Originally  intro- 
4luced  by  Dr.  C.  JD.  Meigs,  it  is  believed  to  be  of  service  in  membranous 
4:raup  not  only  by  its  emetic  action,  but  also  by  modifying  the  mucous 
membranes  with  which  it  comes  in  contact  in  its  passage  down  and  up. 
So  long  ago  as  the  last  century,  Dr,  Grashius,  of  Holland^  com- 
mended alum  in  coHca  pictonum^  and,  although  for  a  long  time  its  value 
was  not  recognized,  abundant  confirmative  testimony  has  recently  been 
brought  forward.     Since  it  is  a  soluble  sulphate,  it  is  of  course  a  cliem- 
ieal  antidote  to  any  lead  salt  which  may  be  in  the  alimentary  canal     It 
is,  however,  of  service  when  there  in  no  lead  in  the  primas  vim,  and 
must  act  in  some  way  as  yet  unknown.     It  has,  indeed,  been  used  with 
asserted   success  in  other  neuroses  of  the  aliraontary  canal, — in  gas- 
tralgm  and  in  intestinal  neuralgia/   Dr.  Aldredge  even  commends  it  in 
habitual  constipation.     Burnt  alum — i.e,^  alum  which  has  had  its  water 
of  crystallLzation  driven  off  by  hcat^ — is  used  as  a  very  mild  escharotic 
for  the  destruction  of  exuberant  granulaiiona  in  ulcers. 

Administration. — As  an  astringent,  the  dose  of  alum  is  from  ten  to 
twenty  grains  ;  as  an  emetic,  a  tcaspoonful  of  the  powder  for  a  child, 
a  tablespoonful  for  an  adult,  in  syrup,  repeated  in  fifteen  minutes ;  in 
colica  pictonnm,  twenty  to  foHy  grains  every  three  or  four  horn's, 
combined  with  morphine.  Alum  curd  may  be  made  by  dissolving  two 
drachms  in  a  pint  of  milk,  and  straining,  or  by  rubbing  the  alum  with 
white  of  Qgg, 

Aluuinh  Sulphas— Sulpoate  of  Aluminium  (A1,Oj3SO,+  18HO — 
3SO,,Al,-}-18HO),  U.S.— This  salt,  which  occurs  as  a  white  powder,  or 
in  lameliated  cakes,  or  in  a  crystalline  cake,  is  used  externally  as  a 
powerful  astringent  and  antiseptic.  Its  solution  has  also  been  employed 
by  injection  for  the  preservation  of  cadavers. 


PLUMBUM--LEAD.  (Pb.)  U.S. 
When  a  soluble  salt  of  lead  is  applied  to  a  part  in  not  too  concen- 
trated solution^  it  acts  as  an  astringent  and  sedative.  Owing  to  the 
contraction  of  the  vessels  which  is  induced,  the  tissue  becomes  blanched, 
and  any  inflammatory  action  which  may  be  pi^esent  is  remarkably 
affected.  When  in  conconti'ated  solution,  the  mildest  preparations  of 
lead  are  capable  of  acting  as  irritants,  increasing  or  even  originating 
inflammation.  When  the  salts  of  lead  are  taken  internally  in  thera- 
peutic doses,  no  decided  symptoms  are  generally  induced,  except  a 
diminution  of  the  secretions,  especially  of  those  of  the  alimentary 
canal  Sometimes,  when  full  therapeutic  doses  are  exbibitcd,  a  slight 
lowering  of  the  frequency  and  force  of  the  pulse  (see  Laidlaw^s  Obser* 
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nations,  quoted  by  Stille,  Therapeutics,  seoond  editian,  vol.  i  p.  177)  ii* 
Biud  to  re«ult,  but  I  have  never  witDOSsed  this.  The  insoluble  prepara- 
tions  of  lead  act  eimilarly  to  but  less  decidedly  than  the  soluble  ;  yet  it 
is  doubtful  whether  they  can  under  any  circumstances  become  iixitant, 

ToxiooLOOV. — The  salt  of  lead  with  which  intentional  or  accidental 
acute  poisoning  is  most  frequently  Induced  is  the  acetate.*  The  first 
result  of  a  toxic  dose  of  this  is  in  most  cases  a  persistent  sweety  some- 
v'rhat  metallic  taste ;  this  in  a  few  minutes  is  followed  by  vomiting, 
which  may  or  may  not  be  preceded  by  nausea.  The  matters  vomited 
are  oflen  milky-white,  from  the  presence  of  chloride  of  lead,  A  severe 
burning  persistent  pain  in  the  abdomen  now  comes  on^  and  is  accom- 
panied with  a  craving  for  drink.  There  may  be  obstinate  constipation, 
or  diarrhoea  may  ensue :  in  either  case  the  stools  are  generally  black 
from  the  eulphuret  of  lead*  In  certain  cases  a  state  of  collapse  is  de- 
veloped ;  the  pulse  falls  to  forty  or  iifty  per  minute,  the  voice  is  lost, 
the  face  is  deadly  pale^  the  lips  are  livid,  and  syncope  seems  imminent. 
In  other  instances  the  nervous  symptoms  may  predominate,  or  they 
may  accompany  those  of  disordered  circulation :  cramps  in  the  calves 
of  the  legs,  severe  neuralgic  pains  in  the  extremities,  paralysis  and 
ansesthesia,  vertigo,  stupor,  may  any  or  all  of  them  be  present*  In 
fatal  cases,  coma,  with  or  without  convulsions,  finally  develops,  A  dis- 
tinctive  mark  of  lead -poisoning,  which  sometimes  is  present  very  early, 
is  the  blue  line  upon  the  gums.  After  death  inflBmrnation  of  the  all* 
mentary  mucous  membrane  is  sometimes,  but  not  always,  found. 

The  fiital  dose  of  sugar  of  lead  is  between  one  and  two  ounces ;  the 
subacetate  of  lead  is  even  more  poisonous,  and  the  nitrate  acts  as  a  vio- 
lent irritant.  The  carbonate  appears  to  be  incapable  of  causing  acute 
poi  .zoning. 

The  treatment  of  acute  Itad-poisoning  consists  in  the  evacuation  of 
the  stomach,  if  necessary,  the  exhibitioti  of  the  sulphate  of  sodium  or 
of  magnesium,  and  the  meeting  of  the  indications  as  they  arise.  The 
Epsom  and  Crlaubor's  salts  act  as  chemical  antidotes,  by  precipitating 
the  instoluhle  sulphate  of  lead,  and  also,  if  in  excess,  empty  the  bowel 
of  the  compound  formed.  To  allay  the  gastro-intestinal  irritation, 
albuminous  drinks  should  be  given  and  opium  freely  exhibited. 

Of  all  forms  of  poisoning,  chronic  lead-poisoning  is  the  most 
common,  \i  \^  almost  always  accidental,  and  occurs  most  frequently 
among  those  whose  occupation  exposes  them  to  daily  contact  with 
some  comp:>und  of  the  metalj  man u fact urei*s  of  white  lead,  painters, 
glaEiors,  and  similar  artisans  furnishing  the  greater  number  of  victims. 
It  is  seen,  however,  in  persons  of  all  conditions  of  life,  for  although 
neither  food  nor  drink  i§  ofTten  purposely  adulterated  with  it,  yet  it  is 
froquentlv  introduced  into  the  system  accidentally  along  with  those 


I 


•  AecontitJjf  lo    HuiematiD   {Bandhuch  der    Tttxicotaijie),  the  poudrt   de  #iicc««tur«i, 
faoiouA  during  tbc  rvign  af  Louts  XIV.,  wu  compoicci  chiefly  of  AceUte  of  lead. 
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DeccBsitios.  Load  pipee  are  habitually  used  for  the  conveyance  of 
water,  and  when  the  water  eon  tains  salts  of  lime,  even  in  uiinute  pro- 
portion, no  evil  results,  because  throogh  the  decomposition  which 
ensues  insoluble  coatings  are  deposited  on  the  inside  of  the  pipes,* 
When  the  water  is  pore,  no  such  reactions  occurring,  the  lead  is  slowly 
dissolved  in  the  form  of  a  carbonate,  and  poisoning  may  result.  Poi- 
soning has  also  frequently  resulted  from  the  nee  of  cosmetics  and  hair 
dye8»  from  cooking  bread  with  painted  wood  (Le  Progris  Med.,  1877, 
349),  from  imperfectly-burnt  pottery  (Schmidts  Jahrb,,  Bd.  cxliv,  p. 
279;  Fhila.  Med.  Times,  vol  iw  pp.  241,  483),  from  habitually  biting 
eilk  thread  which  rascally  manufacturers  often  load  with  lead  to  give 
weight  to  it,f  and  in  other  curious  ways. 

The  most  ordinary  form  of  chronic  lead-poisoning  is  that  in  which 
colic  is  the  first  decided  symptom.  Afler  some  da}*^  of  malaise  and 
wretchedness,  or  eometimes  very  suddenly,  the  victim  is  taken  with 
i^dominal  colicky  pains,  which  increase  in  intensity  until  they  become 
very  severe.  They  are  constant,  w^th  occasional  exacerbations,  are 
eometimes  dull,  sometimes  sharp,  arc  generally  described  as  twisting, 
and  seem  to  centre  around  the  umbilicuj^.  There  is  very,  often  repeated 
retching  and  vomiting.  The  walls  of  the  abdomen  are  retracted,  rigid, 
knotted ;  the  boweis  are  obstinately  costive ;  the  tongue  is  contracted 
and  whitish,  the  appetite  gone,  and  the  thirst  sometimes  excessive, 
Neuralgic  pains  in  the  thorax  and  in  the  extremities  are  of  frequent 
occurrence.     In  some  cases  the  conjunctiva  is  distinctly  ieterodo. 

Those  symptoms  usually  abate  after  a  time,  but  are  very  apt  to  recur 
witJi  increasing  severity,  especially  among  those  who  are  habitually 
exposed  to  the  cause.  In  one  of  these  repeated  attacks  severe  cerubrnl 
symptoms  may  come  on  suddenly  in  some  such  cases  after  some  days 
of  headache ;  delirium,  either  mild  or  maniacal,  or  stupor,  appears  as 
the  chief  manifestation,  but  epileptiform  convulsions  are  more  common, 
constituting  the  condition  known  as  encephalopathla  saturnina^  or  sat- 
urniTie  cerebritis.  The  convulsions  are  often  very  violent,  and  end  in 
coma,  in  which  death  usually  takes  place;  yet  recovery  may  occur 
aiter  the  moat  severe  sj^nptoms  (case,  Clian'te'Annalen^  ix.  159).  The 
chronic  nervous  symptoms  of  lead-poisoning  may  be  developed  after 
the  first  attack  of  colic,  or  they  may  occur  without  marked  abdominal 
disturbance.  The  most  common  of  them  is  the  local  paralysis  known 
as  ^'drop-wristy  This  is  a  complete  palsy  of  the  extensor  muscles  of 
the  forearm,  which  allows  the  hand  to  drop  forward.  It  is  often  as- 
eociated  with  complete  or  partial  antesthesia  of  the  part  affected,  or, 


*  For  »o  elabonte  article  on  the  ohemioal  relation  of  water  lo  lead,  eee  Sehmidf*  JaAr- 
hUeher,  oxU?.  279. 

f  CtiroDio  leud-poieoniDg  ii!  produced  much  more  frequently  bj  ineolable  than  bj  Aoluble 
eompoundf  of  lead,  tDd  it  ti  probable  thiit  jiny  Batumtne  preparation  may  eanie  it.  Thu«, 
obroniate  of  lead  has  killed  aumborfl  of  people.  See  Mtdirnl  Ntufi*^  lu  1667,  also  Tlimrap, 
Go*,,  iv. 
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in  fiome  cases,  of  the  etill  unparalyzed  ehauldera.    Strabismug  iaflon^ 
times  present  in  lead-palsy,  due  to  the  paralysis  of  the  external  recti. 

Among  ihii  rarer  forms  of  nervous  disturbance  induced  bj  lead  miiy 
be  mentioned— amaurosis  from  atrophy  of  the  optic  nerve^  the  ulropliy 
being  probably  the  result  of  an  optic  neuritis  (see  Phila,  Med.  Turn, 
iv.  241;   also  Berliner  Klitu   Wochenschr.y  1884,  370  )j  hemiplegin  and 
hemianffisthesiu,  and   violent   and   intractable   chorea.*     I   have  eoe& 
several   casoa  in  which   the  symptoms  resembled   those  of  an  acute 
poliomyelitis,  with  rapid  wasting  of  all  the  muscles  of  the  arrna  and 
shoulders^  the  legs  also  being  affected.     In  one  instance   the  bladder 
and  rectum  were  paralyzed,  but  the  patient,  long  at  the  point  of  death 
finally  recovered.      In  some  victims  violent  neuralgic  pains  are  the 
chief  outcome  of  lead-poisoning.     In  a  case  in  which  my  diagnosis  waa 
confirmed   by  finding  lead  in  the  water  habitually  drunk  and  in  the 
urine  of  the  patient,  the  ayniptoras  were  intense  general  pruritus,  with 
vjolerit  neuralgic  pains  shooting  through  the  rectum  and  the  urethrm 
coming  on  at  night  and  producing  an  insomnia  which  appeared  to  be 
unconquerable.     In  a  remarkable  paper,  I)r,  J.  J,  Putnam,  of  Boston 
(Tram.  Assoc.  American  Physicians,  ii.),  details  a  large  number  of  eaiM 
in  which  the  symptoms  did   not  conform  with  any  of  the  ordinary 
recognized  types  of  lead-poisoning,  although  the  metal  was  found  in 
the  urine.     These  cai^es  were  characterized  by  such  symptoms  as  the 
following:     1.  Trembling  of  hands;   sense  of  coldness  and  numbness 
in  toes ;   lancinating  pains  in  legs ;   fatigue  on  exertion,     2,  Marked 
progressive  spastic  paraplegia,  with  myosis  and  pupillary  reactions; 
ataxia  and  some  atrophy  of  hands.     3.  Progressive  weakness  and  stiff- 
ness in  legs,  with  diffused  and  almost  universal  pains;  marked  tremor. 
4.  Temporary  pain  in  chest,  with  slight  dyspnoea ;  progressive  numbness, 
heaviness,  and  weakness  in  lega.     5.  Numbness  in  feet  and  legs,  with 
impairment  of  strength  ;  tremor  of  hands  and  tongue ;  som^  wastini 
of  small  muscles  of  hands ;  temporary  retention  of  urine. 

In  some  cases  of  lead -poisoning  the  kidneys  are  fatally  involved,' 
although  temporary  albuminuria  may  occur  without  seriotis  implication 
of  the  kidneys.     On  the  other  hand,  fatal  nephritis  may  exist  when^ 
there  is  no  albumen  in   the  urine   (Dr.  Lancereaux,   Trans.  Intemnt^ 
Med.  Congress^  1881,  ii.  191).     A  persistent  low  specific  gravity  of  the 
urine  in  a  sattirnine  patient  is  of  very  serious  import.     Geppert  i^Zeit- 
schrift  /.  Klin.  Med,,  v.  161)  confirms  the  observation,  previously  mad# 
by  Olivier,  that  in  temporary  plumbic  albuminuria  many  isolated  kid 
ney  epithelial  cells  may  often  be  found  in  the  urinary  sediments;  and^ 
it  is  evident  that  a  persistence  of  this  condition  must  end  in  chronioH 
renal  disease.     After  death,  which  may  be  induced  by  ure&mia,  the 


*  For  discusflou  of  detnils  of  tbeso  pecutmr  eondUUms,  9e«  Bmu,  Arck.  G4h,^  1S4B; 
MunourHcic,  Atck,  de  Ph^tiol,  Norm.  *t  Pntkuki^,^  1S70,  p,  411  ;  197<J|  p.  702  j  A*  B©  OckUrt, 
D€  t'fftminHmtikf.»ia  Mainrnint,  Pmm,  1875;  Proiut,  Profrht  Mid.^  1871^^  rii,  ^46}  D«bov«k 
Thid.,  9i>,  117. 
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kidneys  are  fauod  coatracted,  granular,  with  excessive  development  of 
tht>  fibrous  tiaaue  (followed  by  contraction)  and  great  thickening  of  the 
walls  of  the  blood-vessels :  these  changes  are  identical  with  those  of 
contracted  kidney  produced  by  gouty  and  other  irritant  poisons.  As 
Ellenberger  and  Hofmeister  have  shown  that  the  lead  is  chiefly  elimi- 
nated by  the  kidneys,  the  frequency  of  plumbic  nephritis  is  easily 
explained  ;  but  it  is  not  readily  perceived  why  it  is  so  frequently  asso- 
elated  with  an  arthralgia  whose  course  and  lesions  closely  aimulttte 
thoee  of  chronic  gout.  Garrod  (1859),  Dickinsonj  Lancereaux,  Rosen- 
stein,  Leyden  (Zeitschrift  f.  Kiin.  Med.^  1884,  p,  881),  and  other  authors 
have  reported  so  many  eases  of  this  association  of  renal  and  gouty 
manifestations  that  it  can  scarcely  be  doubted  that  the  plumbism  is 
the  cause  of  the  gouty  symptoms,  and  not  simply  a  complication  of 
gout.* 

According  to  Dr.  E,  Levy  {Schmidt's  Jahrk,  Bd.  clii.  p*  250),  acute 
asthma  is  rarely  produced  by  the  inhalation  of  the  dust  of  white  lead, 
and  chrouic  saturnine  asthma  is  sometimes  seen  in  feeble,  narrow- 
chested  people.  The  epileptiform  convulsions  produced  by  lead  are  in 
some  cases  secondary  to  chronic  nephritis^  but  in  other  instances  are 
due  directly  to  the  action  of  the  lead  (see  paper  of  Dr,  Rosenstein, 
Archiv  f,  Fath,  Anat.y  1867,  Ed.  xndx.  p.  4).  Upon  pregnant  women 
the  influence  of  the  poison  is  very  deleterious,  and  Dr,  Constantino 
Paul  {Archives  Gen.^  1860,  vol.  xv,  p.  513)  has  shown  that  it  very 
'lommonly  pi-oduces  the  early  death  of  the  foetus. 

As  any  of  these  obscure  manifestations  of  lead-poisoning  may 
exist,  and  even  prove  fatal,  without  a  distinct  history  of  other  more 
characteristic  phenomena,  great  care  is  sometimes  necessary  to  avoid 
being  misled,  and  not  i^arely  the  true  nature  of  saturnine  epilepsy 
or  of  saturnine  albumin ui"ia  is  overlooked.  Hence  the  importanee  of 
the  blue  line  upon  the  gum^  where  fheij  join  the  teeth,  which  is  very 
common  in  persons  suffering  from  lead-poisoning.  It  is  said  to  be  the 
result  of  a  formation  in  the  walls  of  the  capillaries  of  the  sulphide 
of  lead.  As  was  first  pointed  out  by  Di\  J.  J,  Putnam  (Trans.  Amer, 
Neurol  Assoc. ^  1883),  chronic  lead-poisoning  may  exist  without  this  blue 
line  upon  the  gums.  Under  such  circumstances,  if  the  symptoms  he 
obscure  the  diagnosis  can  be  established  only  thrt>ugb  a  chemical  ex- 
amination of  the  urine.f  The  practitioner  should  see  that  the  urine 
which  is  to  be  sent  to  the  chemist  for  examination  be  slightly  acidi- 
fied, that  directly  after  passing  it  be  put  in  flint  glass  bottles,  and  that 


•  Oo&»itlt  DeuUieh,  Med.  iVochenwchri/t,  18S3,  pp.  1B5,  Sibl ;  l&H,  p.  t2fl;  iJbo  Dr.  P&ul 
Muteliold,  Die  Blcirertfi/tnnff,  Berlin,  1SS3.     I  liKvo  mjeelf  leeo  on«  ooae. 

The  «D)i.lT»e9  mudo  in  the  aaata  of  Dr.  Putnam,  lo  fftr  u  can  be  judged  from  llie  reoord«d 
«ridenoe,  &r«  not  absolutely  a^bova  iuipLoioti.  For  nn  elftbnnLte  dLsciiMloii,  j&e  LQadiDg  ArtialD 
la  Tktrap.  On*.,  Doc.  1887. 

f  For  an  elAborftte  diaoun^ino  of  the  methcNds  of  detecting  len^l  in  unoQi  see  Tk«rap,  Ga», 
UL8U»ftlaoiv.  92. 
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it  he  at  least  a  quart  in  quantity.  The  question  as  to  whether  lead 
C'UTi  be  for  a  length  of  time  in  the  system  and  eontinuaUy  appear  in 
the  urine  without  injury  to  health  cannot  yet  be  positively  answered. 

I  have  seen  in  painters  a  paralysis  of  one  arm  and  one-sided  wrist- 
drop^ apparently  the  result  of  a  local  action  of  the  poison;  and  Dr, 
Munouvriez  {Eecherches  cUniqites  sur  I' Intoxication  saturnine^  Paris^ 
1874)  has  recorded  similar  observations,  (See  also  ia  France  Med.^ 
1882,  i.  892.) 

In  those  cases  of  lead-poisoning  which  pursue  a  slow  course  to  death, 
the  paralysis  involves  after  a  time  the  extensors  of  the  lower  as  well  as 
of  the  upper  extremities,  epileptic  paroxysms  occur  at  intervals,  rack- 
in  fij   paini?   nhoot  through  the   limbs,  points  of  cutaneous   anse^thesia 
appear,  and  often  albuminuria  aids  in  producing  the  fata!  issue.    Gradu- 
ally the  patient  becomes  more  and  more  cachectic,  general  cedenm  and 
the  whitened  skin  betray  the  increasing  anaemia,  the  paralysis  extends 
from  muecle  to  muscle,  locomotion  becomes  impossible,  and,  if  a  con- 
vulsion or  other  accident  do  not  close  the  scene,  death  at  last  takes   - 
place  from  loss  of  power  in  the  respiratory  muscles.     M.  Malassez  hat* 
found  that  in  the  anaemia  of  lead-poisoning  the  red  globules  are  not  . 
only  diminished   in   number   but   also   increased  in  size  {^Archives  de^ 
Fhi/siologie,  1874^  p.  50). 

After  death  lead  has  been  frequently  detected  in  the  tissues.  Heubcl 
foimd  most  of  it  in  the  bone^,  and  less  in  the  muscular  than  in  the 
nervous  system  (Virchow  und  Jlirsch's  Jahrbucker,  1871,  vol  i,  p.  316)* 
Professor  Chatin  (Comptes-Eimdus  Soc,  de  Biol.y  1862,  iv,  84)  obtained 
from  the  cervical  spinal  cord  three  in  one  hundred  and  fifty  parti*. 
In  tlie  studies  of  Ellen berger  and  Y.  Hofmeist^r  (Arch.  f.  Wissen.  und^ 
Prakt.  TJiierheifk.^  x.  216)  the  liver  and  kidneys  were  found  to  contain 
tbc  most  lend  J  after  them  the  bones,  then  ibe  nerve-centres,  and  finally 
the  flesh. 

The  electro-oiuticular  contractility  is  affected  very  early  in  lead- 
poisoning,  and  may  be  lost  before  the  voluntary  movements.  It  in- 
stated by  M.  Kaymond  tbat  the  short  extensor  of  the  thumb  preservcfv 
its  function  when  all  the  other  extensor  muscles  are  paralyzed.  The- 
paralyzed  muscles  are  finally  exceedingly  wasted,  and  their  structure 
may  be  so  totally  destroyed  that  scarcelj^  a  single  striated  fibre  can  bo- 
found.  The  nerve-trunks  are  lessened  in  size,  in  many  of  their  tubules 
the  medulla  has  been  replaced  by  fatty  granules,  and  in  some  eases 
every  trace  of  the  tubules  has  disappeared  and  the  nerve  been  reduced 
to  a  fibrous  cord.  According  to  the  researches  of  M.  Degerine  (  Compter- 
Rendus  Soc.  de  Biol.,  1880),  the  first  appearance  of  change  in  a  nerve- 
trunk  consists  in  the  myeline  becoming  broken  up  into  blocks,  and  the 
nature  of  the  change  is  a  commingling  of  n  parenchymatous  and  an 
interstitial  neuritis,  which  both  Degerine  and  Vulpian  have  traced 
upwards  as  far  as  the  anterior  spinal  roots.  Lanceroaux  (Gaz,  Med. 
de  Paris,  1862,  1871),  Westphal  (Arch,  /.  Pst/cL,  iv,  776),  Friedliindcr 
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{Virchowa  Arch,^  Ixxv.  24),  and  others,  may  be  cited  m  having  found 
7crj  distinct  peripheral  lesions  in  lead-poi«oning»  Whether  these 
flous  begin  in  tb<5  nerve  or  in  the  muscles  cannot  be  considered 
I  determined.  Birdsall  (iV".  V,  Med.  Eecordj  March,  1882)  reported  a 
of  what  he  believed  to  be  a  piumbic  myositis,  and  Gourbanlt  {Le 
rogres  Med,,  1880)  dei!icribe«  prirnar}^  alteration  in  the  nerves,  similar 
to  those  seen  after  section,  as  occurring  in  poisoned  guinea-pigs,  while 
MM,  Debove  and  ^eaut  {Le  Prngrh  Med,^  1876,  151)  describe  the  first 
changes  as  reeembling  those  of  subacute  myositis,  and  Friedlander  em- 
phatically asserts  that  lessening  in  the  size  of  the  muscular  fibres  and 
multiplication  of  the  muscular  nuclei  precede  the  nerve-degeneration. 
On  the  other  hand,  Vulpian  {^Mahtdies  du  S^stime  Nerveux^  1879), 
Monakow  {Arch.  f.  Psychiat.  und  Nervenkr.^  x.  495),  Oeller  {FesUchrift 
dem  AerztL  Verein  d,  Munchen,  1883 ),  and  a  number  of  other  observers 
(for  references,  see  ArcL  /.  Psychiat,  und  Nervenkr,^  xvi.  477)  have 
noticed  structural  changes  (poliomyelitii?,  capillary  bemorrhageH,  etc) 
in  the  spiuai  cord  of  men  dead  of  plumbism ;  while  Popow  {Virchnw*s 
Archiv,  Bd.  xcjii,  p.  351)  found  that  when  guinea-pigs  were  rapidly 
poisoned  (six  to  eight  days)  with  lead  there  was  produced  a  central 
myelitis,  which  first  afi'ected  the  large  cells  of  the  gray  matter,  and 
afterwards  involved  the  white  matter,  the  peripheral  nerve-filaments 
remaining  normal.  There  is,  however,  no  real  contradiction,  as  Popow 
believes,  between  his  observations  and  those  of  Gourbault,  for  the  latter 
(Arch,  dc  PhysioL  Norm,  et  Path.,  1873)  poisoned  his  animals  very  slowly 
(six  months),  and  it  is  not  improbable  that  the  rapidity  of  the  poisoning 
should  have  influence  upon  the  seat  of  the  lesion.  As  already  stated, 
the  symptoms  of  plumbism  may  exactly  simulate  those  of  general 
poUomyelitis,  and  I)egerino  has  found  degeneration  of  the  motor  cells. 
The  evidence  ut  present  indicates  that  lead  is  capable  of  producing  a 
peripheral  neuritis^  and  also  a  centric  poliomyelitis,  which  may  or 
may  not  coexist  in  an  individual  case ;  the  probabilities  being  in  favor 
of  a  peculiar  peripheml  neuritis,  as  the  primary  lesion  of  ordinaiy 
plumbic  wrist-drop  (see  paper  by  Professor  tSchultze,  Arch,  f,  Psychiat, 
w.  Nervenkr*^  1885,  xvi.  809).  Hemorrhages  into  the  nerve-centres 
sometimes  occur  (l/e  Progres  Med.^  xii.  827). 

Eudolf  Mater  (  Virchow's  Archiv,  Bd.  xc.  p.  480)  has  found  that  the 
inteHtinal  mucous  membranes  and  walls  suffer,  in  animals  poisoned 
with  lead,  changes  similar  in  nature  to  those  already  detailed  as  occur- 
ring in  the  kidney,  and  has  also  shown  that  there  is  wide-spread  de- 
generation of  the  arterioles.  It  would  appear  that  lead  is  an  almost 
universal  poison  to  the  higher  tisauey,  and  that  at  present  we  are 
unable  to  say  why  in  any  individual  case  one  part  rather  than  another 
is  attacked. 

The  excretion  of  lead  with  the  gall  is  very  active,  but  it  is  probable 
that  it  chiefly  escapes  from  the  body  with  the  urine.  The  elimina- 
tion seems  to  be  capricious,  and  much  afi'ected  by  iodide  uf  potassium 
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(Melsens,  Ann.  Phys.  et  Chim.j  xxvi.;  Pouchot,  Arch,  de  Physiol,^  xii. 

74)  and  by  other  influencea  * 

The  treat mont  of  chronic  lead-poiBoning  evidently  arranges  itself 
under  three  indicationB :  1st,  to  prevent  the  ingestion  of  more  of  the 
poison  I  2d^  to  aid  in  the  elimination  of  that  in  the  syatam  ;  Sd,  to  re* 
lieve  symptoms  and  restore  lost  functions.  In  lead-colic  both  of  the  ^H 
last  two  indications  are  met  by  purgatives,  to  which  opium  should  bo  ^| 
added  to  relieve  pain.  It  is  often  necessary  to  use  the  most  powerful 
drastics,  such  as  crotan  oil ;  but  senna,  salts,  and  other  of  the  milder 
cathartics  should  always  be  tried  first*  Alum^  it  is  asserted,  acts  in 
some  unknown  way  as  a  specific  in  lead-colic,  and  fVom  twenty  to  sixty 
grains  of  it  may  be  given  four  or  five  times  a  day ;  but  my  own  expe- 
rience ia  not  favorable  to  its  uso.  In  the  more  chronic  forms  of  lead- 
poisoning,  to  fulfil  the  second  indication  baths  of  sulphuret  of  potassium 
should  be  employed,  and  iodide  of  potassium  be  administered  internally. 
The  bath  should  be  given  (Dr.  A*  Eulenburg,  Deutsche  Arch.  /  Klin. 
Med,^  Bd.  iii.  p.  506)  in  a  wooden  tub,  twot  or  three  times  a  week,  and 
should  contain  six  or  seven  ounces  of  the  salt.  The  patient,  during  the 
half  hour  of  his  continuance  in  it,  should  be  from  time  to  time  well 
rubbed  with  a  coarse  towel.  On  coming  out  he  is  to  be  thoroughly 
washed  with  warm  soap-suds.  The  dose  of  the  iodide  should  be  from 
fifteen  to  twenty  grains,  administered  after  meals,  in  dilute  solution. 
A  case  is  reported  in  the  London  Lancet^  1876,  ii.  53,  in  which  galvanic 
baths  were  used  successfully,  the  patient  being  placed  in  the  bath  and 
the  positive  pole  of  a  twenty-dght-cell  battery  applied  to  the  nape  of 
the  neck,  the  negative  to  the  feet.  When  severe  cerebral  symptoms 
arise,  treatment  is  of  little  avail,  and  should  be  largely  expectant.f 
In  cases  of  lead-poisoning  in  which  the  symptoms  resemble  those  of 
acute  polio m}!" el itia  I  have  used  ascending  doses  of  strychnine  with 
most  extraordinary  results,  rapidly-deepening  paralysis  being  almost 
at  once  controlled.  It  is  essential  that  the  strychnine  be  pushed  ta 
the  point  of  systemic  intolerance.  It  is  best  to  administer  it  by  the 
mouth,  or  if  used  hypodermiealty  it  should  be  given  at  least  twice  & 
day*    It  may  possibly  prove  of  value  in  other  acute  forms  of  lead -palsy » 


*  Leodl  has  be«n  fuund  in  the  urine  of  mmo  or  of  the  lower  ftaimaJa  bj  Orfila,  Lew&lil 
(AuMcheidung  drr  Arrneimitlel,  Brealauif  ISAl)^  QuiseniW  (  Virchoic'*  Arckiv,  Bd,  lixi.)^  Ao- 
ntuwhut  {Arch,  /.  Expcr,  Path,  und  Fharm.f  x.  Sfifl)^  and  Octtitiger  (  WUner  Med.  Woehtm- 
tcAn/tT,  1B5S);  alao  in  taj  clinicail  serTico  at  the  Uairersitj  Uospital. 

t  It  ioemfl  doubtful  whether  the  lulphur  bnthi  really  aid  elimination,  but  I  hare  oeitaiafjr  \ 
seen  good  follow  their  nm.  It  has  been  deuk^  that  the  iodide  aois ;.  but  casei  are  r«ported  ill 
whieb  lead  wm  not  in  the  urine  before,  and  wm  niter  the  adminiitmtton  of  the  drug  fB<» 
Brit.  Med,  Joum,f  1880,  iL  1034).  Moreover,  Dn  Jobn  Manehall  (  Therap,  Gat.^  iv.  97}  baa 
shown  bj  aetn&l  experiment  that  potassium  iodide  in  solution  hm  itn  action  on  the  inMluble 
-  carbonate  and  phosphate  of  liM^d,  with  the  formation  of  ii  soluble  lead  conipoand,^^Htlottbl<> 
icidide  of  load  aud  pota«itiim;  and  therefore,  if  lend  taketi  into  the  systvm  bo  deposited  in 
the  tiserues  at  insolitble  carbonate  or  phosphate,  these  lattisr  iMimpoundii*  on  the  adminUtra- 
tlon  of  potanium  iodide,  will  be  deoompoaed,  with  the  produotion  of  a  soluble  lend  eompoiuid^ 
and  consequently  a  more  rapid  elimination  of  the  leiid  will  occur. 


ASTRINGENTS. 


4b'A 


I 


The  local  use  of  electricity  is  exceedingly  important  to  restore  the 
lost  functioD  of  nerve  and  muscle.  When  the  faradic  current  olicite 
a  response,  it  should  always  be  empl<*yed ;  but  in  some  cases  (Meyer's 
Electricitt/^  New  York,  1869,  p.  284)  the  continued  current  retains  its 
power  after  the  induced  haj^  lost  all  its  influence.  The  rule  is  always 
to  apply  that  current  which  eausea  contraction  ;  if  both  fail,  the  con- 
tinued cuiTont  should  be  used,  the  poles  being  reversed  at  intervals 
of  four  or  five  seconds.  The  electrical  seances  should  be  tri-weekly, 
each  lasting  about  tifteen  minutes,  and  they  should  be  persevered  to  for 
months.  I  have  seen  great  improvement  in  a  case  which  for  the  first 
four  months  yielded  no  results ;  indeed,  long  after  voluntary  movement 
had  in  great  measure  returned^  no  form  of  electricity  would  cause  con- 
traction of  the  affected  muscles. 

Physiolouical  Action; — The  symptoms  of  acute  lead-poisoning  are 
chiefly  duo  to  its  local  imtant  action,  but  those  of  chronic  poisoning 
are  of  wider  significance.  How  the  lead  is  absorbed  to  produce  them 
is  uncertain, — probably  as  an  albuminate.  All  the  compounds  of  lead 
and  albumen  as  yet  discovered  by  the  chemist  are,  however,  precipi- 
tated by  alkaline  carbonates,  and  cannot  therefore  exist  in  the  blood. 

The  symptoms  of  chronic  lead^iritoxication  to  be  accounted  for  are 
the  colic,  the  ansemia  and  wasting,  the  palsies,  and  the  mre  cases  of  cere- 
bral symptoms  or  of  kidney-degeneration.  In  explaining  them  we  are 
chiefly  indebted  to  the  researches  of  Dr.  Ernest  Harnack  (Archiv  f, 
Experim.  Path.  u.  Pharm.y  1878),  who  employed  the  compound  of  lead 
and  ethyl,  first  discovered  by  Loewig,  When  this  is  injected  into 
animals  in  large  quantities  it  causes  a  rapidly  fatal  tmin  of  eymptoms 
eTidently  due  to  the  action  of  the  compound  itself-  When,  however, 
the  introduction  into  the  system  has  been  slow,  a  chronic  poisoning  is 
produced  by  the  lead  set  free  in  the  blood  and  tissues. 

Under  these  circumstances  a  constant  symptom,  in  both  dogs  and 
rabbits,  is  diarrhoea,  due  to  a  violently  increased  peristalsis,  with,  in  the 
dog,  occasional  attacks  of  colic.  As  both  the  diarrhcea  and  the  exces- 
sive peristalsis  are  arrested  by  atropia,  they  are  probably  the  result  of 
an  action  upon  the  intestinal  ganglia.  The  colic  in  man  is  probably 
due  to  the  excitement  becoming  so  intense  as  to  cause  spasmodic  con- 
traction of  the  muscular  coat  of  the  intestine  and  consequent  arrest  of 
peristalsis,  obliteration  of  the  intestinal  lumen,  and  constipation.  If 
such  be  the  case,  large  doses  of  belladonna  should  at  once  give  relief 
Br,  Harnack  found  that  in  dogs  the  lead  ethyl  produces  violent  ex- 
citement, with  chorea,  convulsions,  etc.,  evidently  due  to  an  exciting  or 
irritant  action  upon  the  cerebrum,  and  believes  that  this  explains  the 
saturnine  cerebral  cases  sometimes  seen  in  man. 

The  chief  symptom  of  the  poisoning  in  frogs  was  a  progressive 
palsy  of  muscular  origin.  The  muscle  became  exhausted  on  repeated 
galvanization  much  more  rapidly  than  is  normal,  and  at\er  death  was 
incapable  of  undergoing  complete  post-mortem  rigidity.    The  peripheral 
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neTYea  appeared  to  have  escaped  entirely.  The  heart^mtiscte  shaC  ol 
the  fate  of  the  voluntarj^  .muscles.  The  muscular  action  of  the  pot^  m 
was  excessively  pronounced  in  rabbits,  but  was  feeble  in  dogs  and  cuk^^tL 
DitTerent  results  have,  however,  been  arrived  at  by  Dr.  H.  vod  Wj^-^hm 
{ViTchow's  Arch.,  Bd.  xcii.),  who  found  that  the  leas  of  reflex  aetivi^.y^ 
etc.,  in  the  frog  was  not  prevented  by  tying  an  artery  so  as  to  ppol«^-ct 
the  leg  from  the  poison,  and  that  the  protected  muscle  lost  ita  pow-^<«r 
of  responding  to  electriml  stimulation  ju»t  as  fast  as  did  the  one  reach  ^Esd 
by  the  lead.  He  concludes,  therefore,  that  the  paralysis  is  of  centK — ic 
origin.  Curci  i^  stated  to  have  proved  that  lead  exerts  aa  irrita.  "Mit 
influence  upon  the  peripheral  branches  and  ganglionic  centres  of  tiie 
pneiiniogaslric  {Gaz.  lltbdom.,  1883,  552;  from  Gazzetta  degli  OspUa^Jiy 
Mureh,  1883), 

The  pulse  in  lead -colic  is  usually  very  hard  and  tense.  Sphyfi^ri: 
graphic  studies  made  of  it  by  August  Frank  {DeuUch,  Arch.  Klin.  Me: 
xvi.  422)  and  Ernest  Bardeuhovver  (^Berlin.  Klin.  Wochtnschr.y  1877,  1^ 
have  been  thought  to  indicate  a  condition  of  general  arterial  spasvu, 
and  have  given  rise  to  the  very  improbable  theory  that  the  colic  Ib 
caused  by  intestinal  anosmia  IVom  vaso^motor  contraction.  Bardeo- 
hewer  found  that  hypodermic  i  njeelions  of  pilocarpine  relieve  sirauJ- 
taneously  the  pulsd  and  the  colic,  precisely  as  Harnack  discovered  thit 
atropine  does.  Hamack,  however,  found  that  in  rabbits  and  dogs  the 
lead  ethyl  has  no  action  upon  the  circulation  except  by  direct  iafluenot 
on  the  cardiac  muscle^  and  tlmt  it  does  nut  produce  vaso-motor  spasm. 
He  IS  probably  correct  in  believing  that  the  pulse  of  lead-colic  is  due  u> 
an  overfidness  of  the  blood-vessels  produced  by  an  expukioD  of  th% 
blood  from  the  intestines  by  the  severe  spasm  of  their  coats.  Accord- 
ing to  the  researches  of  EUenberger  and  Hofmeister,  in  the  sheep  toxic 
doaes  of  lead  greatly  depress  the  elimination  of  urea. 

The  following  preparations  of  lead  are  officinal  in  the  United  8tmt» 
Pharmacopoeia  : 

PLUMBI   OXIDUM— OXIDE  ^F   LEAD.     U.S. 

Litharge,  which  is  prepatHid  by  blowing  air  through  melt4?d  lea3 
occurs  in  small  yellowish  or  orange-colored  scales,  which  are  insoluble  I 
in  all  ordinary  menstrua.  It  is  rai-ely  used  as  a  desiceant  astringent 
powder  for  uleei's,  but  its  chief  employment  in  medicine  is  as  thv  basi^ } 
of  the  following  preparations  : 

Emplmtrum  Plumbic  or  Lead  Plaster,  is  made  by  boiling  litharge 
olive  oil,  and  water  together.  Glycerin  is  set  free,  and  the  oleo-ioar- 
garate  of  lead  is  formed.  Lead  plaster  oceui's  in  grayish,  cylindrical 
rolls,  which  become  adhesive  at  the  temperature  of  the  body,  and,  spread 
upon  kid  J  is  sometimes  used  as  a  protective  to  parts  exposed  to  pressure, 
or  to  superficial  ulcers  or  abrasions.  Kmplastrum  Sesifu^  or  Resin 
Pfmter,  or  adhesive  or  sticking  plaster,  is  made  by  incorporating  reain 
with  lead  plaster,  and^  spread  upon  linen,  is  much  used  in  surgery  for  j 
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mechanical  purpojsoe,  Emphi strum  Saponis^  or  Sotjp  Plaster y  is  made  by 
the  addition  of  8oap  to  lead  plaster.  It  ia  employed  chiefly  as  a  pro^ 
tee  live, 

PLUMBI  ACETAS— ACETATE  OF  LEAD.  U.S. 

Sugar  of  had  is  made  by  the  action  of  acetic  acid  upoo  litharge,  or 
upon  sheetd  of  lead  exposed  to  the  air.  It  occurs  in  tranaparunt,  acicu- 
lar,  of\en  aggregated  ervstah,  of  a  sweet,  st^^ptic  taste*  It  is  soluble 
in  water,  to  which  it  usually  imparts  a  slight  milkinoss.  From  its  solu- 
tion it  is  precipitated  black  by  sulphuretted  hydrogen,  white  by  soluble 
carbonates,  chlorides,  and  sulphates,  and  bright  yellow  by  iodide  of 
patassium.  It  ia  also  incompatible  with  the  mucilage  of  slippery  elm, 
but  scarcely  so  with  that  of  flaxseed  or  of  pith  of  sassafras. 

Tbeeapeutics. — A  solmion  of  acetate  of  lead  is  used  veiy  largely 
in  acute  extenial  injifirnmatlojis  as  a  sedative  and  astringent  lotion. 
Although  ehemically  incompatible^  it  h  frequently  combined  veiy  ad- 
vantageously in  these  eases  with  opium.  As  a  too  concentrated  solution 
acts  as  an  irritant,  the  strength  for  use  on  the  ^kin  should  not  exceed 
ten  grains  to  the  ounee.  In  diseases  of  the  eye  it  is  condemned  by 
oculists,  because  when  there  is  any  abrasion  of  the  cornea  it  is  very 
prone  to  deposit  an  opaque  film. 

Internally,  acetate  of  lead  has  been  employed  very  largely  in  hemuT' 
fhage  :  indeed.  Professor  George  B.  Wood  commends  it  as  the  most 
valuable  of  all  astringents  in  hcEmfyptysis  (^Therapeutics,  vol.  i.  p.  158), 
I  think  it  is  now,  however,  rarely  given  for  this  purpose.  Its  chief  use 
(at  present  is  in  diarrhma.  On  account  of  its  sedative  properties,  when 
the  purging  is  attended  with  inflammation  it  is  the  most  serviceable 
of  all  the  astringents ;  and,  owing  to  the  promptness  of  its  action,  it  Ib 
also  very  valuable  in  cases  with  profuse  serous  discharges.  In  dyHentetif 
it  is  very  useful  whenever  the  discharges  have  become  copious.  The 
dose  is  from  two  to  five  grains,  always  in  pill,  repeated  pro  re  nata. 


LiQuoB  Plumbi  Subacetatis. — The  Solution  of  Subaceiate  of  Lead, 
or  Goulard's  Extract^  as  it  is  sometimes  called,  is  a  colorless,  limpid 
liquid^  of  a  sweetish^  astringent  taste.  It  is  made  by  boiling  litharge 
Lin  a  Boiution  of  acetate  of  lead,  and  has  an  alkaline  reaction.  When 
r exposed  to  the  air,  it  rapidly  absorbs  carbonic  acid  and  deposita 
carbonate  of  lead,  the  neutral  acetate  being  left  in  solution.  In  ita 
action  upon  the  human  organism,  Goulard's  exti*act  resembles  very 
closely  the  simple  acetate  of  lead;  but  it  is  never  used  internally. 
Externally,  it  is  a  favorita  application  in  cases  of  sprains  or  bruises^  as 
well  as  in  superficial  inflammation.  For  this  purpose  it  requires  dilu- 
tion, and  from  a  flutdounce  to  four  tluidoonces  of  it  may  be  added  to  a 
pint  of  water.  When  used  upon  a  raw  surface,  the  strength  should 
not  be  80  great,  A  sedative  poultice,  which  is  very  highly  recom- 
mended by  some  physicians  in  the  early  stages  of  inflammation,  may 
be  made  by  saturating  crumbs  of  stale  bread  with  Goulard's  extract 
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diluted  with  four  to  six  times  its  bulk  of  water.  This  poultice  must 
be  applied  cold.  The  officinal  Liquor  Plumbl  Subacetatis  Bilutm^  or 
Diluted  Solution  of  Subacetate  of  Lead,  is  of  the  Btrength  of  three 
parts  in  a  hundred.     It  is  too  weak  to  be  of  much  value. 

Plumbi  Cabbonas,  U.S.,  or  CarbonaU  of  Lead,  is  a  heavy,  wh]t6» 

tastoless  pinwder,  insoluble  in  distilled  water,  but  slightly  soluble  in  water 
containing  carbonic  acid.  It  is  need  solely  as  an  external  sedative  ap- 
plication. Kubbed  up  with  linseed  oil,  it  constitutes  white-lead  paint, 
and  in  this  form,  or  in  that  of  the  ointment  (Ungumturn  Plumbi  Carbo* 
natis,  U.S.),  it  iaamortt  efficient  dre^witig  for  fresh  burns.  Care  must  be 
taken  in  its  use,  however,  wiien  a  large  surface  is  involved,  aa  lead-colic 
has  been  caused  by  its  absorption, 

Plumbi  Nitras,  U.S.,  or  Nitrate  of  Lead,  occurs  in  white,  nearly 
opaque,  octahedral,  very  heavy  crystals,  soluble  in  aJeobol  and  in  seven 
and  a  half  part^  of  cold  water.  It  is  used  chiefly  as  a  diainfectanl. 
Dissolved  in  water,  it  forms  Led o yen's  Disinfectant  Solution.  It  acta  by 
decomposing  the  sulphuretted  hydrogenj  itself  being  converted  into  a 
sulphuret  of  lead.  It  is  said  to  attack  actively  the  soldering  of  pipee 
{Report  on  Hygiene,  U.  *S.  Navy^  1879).  Its  chemical  reactions  are 
similar  to  those  of  the  acetate,  from  which  it  may  be  distinguished  by 
a  mixture  of  it  and  sulphuric  acid  striking  a  red  color  with  morphine. 
Nitrate  of  lead  is  frequently  used  in  onychia  maligna.  The  dead  part 
of  the  nail  should  be  cut  away,  and  the  powdered  nitrate  thickly 
sprinkled  over  the  surface;  after  a  few  days  the  slough  separates, 
leaving  a  clean  surface,  upon  which  the  new  nail  usually  soon  forma. 
Sometimes  more  than  one  application  of  the  remedy  is  required. 

BIBMUTHUM-^BISMUTH. 
The  metal  bismuth  is  never  used  in  medicine  in  its  simple  or  metallic 
form- 

BISMUTHI  SUBCARBONAS— SUBCARBONATE  UP  BISMUTH.   U.S. 

(BiUjCO„HO— 2Bi,04CO„R,0.) 

A  white  or  yellowish-white  powder,  tasteless  and  odorless,  totally 
insoluble  in  water,  soluble  with  effervescence  in  dihite  nitric  acid. 
BisMUTHi  S0BNITRAS,  or  SuBNiTRATE  OF  BisMUTH,  U.S.,  18  a  heavy  wbite 
powder,  odorless,  with  a  faint  acid  taste,  and  a  decidedly  acid  reaction 
when  applied  to  moistened  litmus-paper,  insoluble  in  water,  soluble 
without  oflTervescence  in  nitric  acid.  The  officinal  processes  for  the 
prepamtion  of  these  salts  are  too  complicated  for  discussion  in  a  work 
like  the  present,  the  object  of  the  various  stages  being  to  get  rid  of 
arsenic,  which  contaminates  all  the  bismuth  ores  of  Europe.  Of  late 
years  the  South  American  bismuth  has  been  introduced  into  commerce, 
and,  as  it  contains  no  arsenic,  commercial  bismuth  preparations  are 
no  longer  eontamiuated. 
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^YSIOLOOICAL  AcTiON.^ — ^Tho  iictlons  of  the  subnitrate  and  of  the 
Bubcarbonate  of  bismuth  are  so  exactly  Bimilur  that  they  can  practically 
be  considered  as  one  thing.  Orfila  and  other  of  the  older  observers 
attributed  to  bismuth  violent  irritant  properties,  stating  that  severe 
symptoms  and  even  death  sometimes  followed  its  ingestion.  In  a  large 
proportion,  if  not  all^  of  these  ca^ep  the  results  were  due  not  to  the 
bismuth,  but  to  the  arsenic  with  which  it  was  contaminated.  Never- 
theless, the  soluble  preparations  of  bismuth  are  aelively  toxic  a^^ents  (see 
BiSMUTHi  CiTRAs),  aud  the  fact  that  the  subcarbonate  and  subnitrate 
of  bismuth  when  pure  have  priiciicaiiy  no  irritant  power,  but  are  feebly 
astringent  sedatives,  is  due  to  tho  difficulty  of  their  absorption.  Taken 
into  the  alimentary  canal  they  act  simply  as  local  agents,  and  can  be 
administered  without  injury  in  very  large  quantities.  It  has  been 
shown  by  the  experiments  of  Theodore  Kocher  (  Votkmann''s  Klinischer 
Vortrdgej  No.  224)  that  even  the  insoluble  bismuth  preparations  have 
*ictive  antiseptic  properties  and  are  serviceable  in  the  treatment  of 
wounds.  This  use  of  them  has  led  to  the  discovery  that,  when  ap- 
plied in  very  large  quantities  to  extensive  wounded  surfaces,  they  are 
capable  of  yielding  so  much  bismuth  to  absorption  as  to  produce  a 
poisoning,  which  is  characterized  by  acute  stomatitis  with  a  peculiar 
black  discoloration  of  the  mucous  membrane,  usually  beginning  upon 
the  borders  of  the  teeth,  but  spreading  over  the  whole  mouth,  followed 
by  an  intestinal  catarrh  with  pain  and  diarrhcea,  and  in  severe  cases  with 
desquamative  nephritis,  as  shown  by  albuminous  urine  and  epithelial 
tube-casts.  (For  cases,  see  Kocher,  loc.  dt.^  also  Professor  PeterseUj 
Deutsche^  Med.  IVochenschr.,  June  20,  1883.) 

It  haa  been  denied  that  the  subcarbonate  and  subnitrate  of  bismuth 
are  dissolved  in  the  alimentary  canal ;  but  we  now  know  that  they  are 
very  slowly  absorbed  and  eliminated.  Harnaek  affirms  (^Arzneimittel' 
lehre,  1883,  p.  383)  that  the  metal  has  been  found  by  Ortila  in  the  liver, 
spleen,  and  urine,  and  by  Lewald  in  the  milk.  MM.  Bergeret  and 
Mayen<jon  (Journal  d^  VAnatomit\  1873,  p.  242)  state  that  when  the 
subnitrate  of  bismuth  is  administered  the  metai  can  always  be  de- 
tected, after  a  few  hours,  in  the  urine.  They  have  also  discovei^  it 
in  the  serous  exudation  of  dropsy,  and  have  proved  that  when  a  few 
grains  of  the  salt  mentioned  arc  given  to  rabbits,  in  from  twenty  to 
thirty  minutes  it  can  be  tbund  in  the  urine,  kidneys,  spleen,  blood,  and 
muscles,  and  even  eight  days  after  the  administration  can  be  detected 
in  all  the  tissues.  Five  days  after  the  exhibition  of  a  gramme  of  the 
subnitrate  to  a  man,  they  found  traces  of  the  metal  in  the  liver  and 
kidneys;  but  the  analysis  of  the  body  of  a  woman  dead  sixty-two 
days  after  the  ingestion  of  two  grammes  yielded  only  negative  results. 
Professor  E.  S*  Wood  also  has  detected  bismuth  in  the  urine  four  weeks 
at\er  its  last  exhibition  (Trans,  Amer.  Nturolo^.  Assoc,  1883,  p.  23). 

Therapeutics, — ^The  preparations  of  bismuth  are  of  great  service 
in  various  forms  of  irritation  of  the  alimentary  canal.     They  are  very 
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naeful  to  allay  vorniting  dependent  upon  gastric  irritadoii.  In  simple 
neumlgic  gdstric  pain  following  eating,  especially  wh<3ii  occurring  in 
feeble,  budly-nouriHhed  subjects,  biie^muth  m  often  of  great  service;  and 
even  in  carcinoma  it  may  palliate  by  alleviating  pain  and  vomiting.  lu 
porosis  it  is  sometimes  successful.  In  simple  diarrhmi  of  irritation,  and 
in  the  chronic  diarrhwa  of  camps,  the  bismuth  preparations  are  often 
very  efficient ;  and  in  the  chronic  bowel  complaints  of  children,  especially 
as  seen  in  the  summer  season,  given  with  pepsin,  they  are  almost  in 
valuable.  Bismuth  is  a  very  valuable  topicai  remedy  in  the  treatment 
of  mucous  inflammations  and  of  ulcers  to  which  it  can  he  applied 
directly.  Thus,  in  the  beginning  of  a  gonorrhwa^  the  injection  every 
two  hours  of  a  mixture  cootainiuij  twenty  grains  of  bismuth  to  tht* 
ounce  uHually  brings  immediate  relief;  in  a  similar  way  it  may  be  em- 
ployed in  leucorrh€sa  and  in  acute  coryza.  In  Germany  it  has  been  to 
some  extent  employed  as  a  surgical  dressing. 

Admintstration. — In  order  to  get  the  best  attainable  results  fW>m 
the  use  of  subiittrate  of  hiamuth  it  is  necessary  to  vary  the  dose  and 
method  of  administration.  In  stomachic  atTections  from  five  to  fifteen 
grains  may  he  given  preferably  when  the  stomach  is  empty,  in  order 
that  the  bismuth  may  be  distributed  as  closely  as  possible  over  the 
gastric  mucous  membrane.  In  intestinal  diseases  from  fifteen  grains 
to  a  drachm  may  be  exhibited  fhim  one  to  two  hours  after  meala  at 
a  time  when  the  gastric  con  ten  ij?  arc  escaping  through  the  pyloniB. 
Children  bear  proportionately  very  large  doses:  thus,  five  to  ten  grainfi 
may  be  given  to  a  two-year-old  infant. 


BisMtTTHi  CiTRAS*  U.S. — The  insoluble  citrate  of  bismuth  is  not  used 
in  medicine,  but  has  been  introduced  into  the  Pharmacopceia  for  the 
production  of  the  soluble  Bismuthi  ei  Ammonii  Citras.  U.S,  According 
to  Feder-Meyer  {Inaug.  Diss.,  Wurzbui'g,  1879),  the  ammonio-citi-ato 
of  bismuth  causes  in  rabbits  violent  tremblings  with  diarrhoea,  accom- 
panied after  large  doses  by  disturbance  of  the  sensibility  and  of  co- 
ordination, tetanic  cramps,  altered  respiration  (in  the  beginning  accel- 
erated and  superficial.  al\erwards  becoming  slow),  continual  lowering 
of  the  blood-pressure,  and  death.  The  same  observer  noticed  in  chronic 
poisoning  similar  symptoms  with  albuminous  urine  and  after  death  fatty 
degeneration  of  the  liver,  heart,  and  renal  secreting  structure.  Similar 
observations  were  made  by  Mory,  who  {Iriiiug,  Dtss.^  Berne,  1883)  states 
that  the  death  in  mammals  is  the  result  of  cardiac  paralysis,  and  that 
in  the  advanced  stages  of  chronic  poisoning,  when  the  blood^pressure  is 
very  low,  it  is  not  elevated  t»y  stimulation  of  the  splanchnic  nerves  nor 
'  Iphyxia.  W.  Steinfeld  (Arch,  f\  Exper.  Path.  u.  Ph^rm.,  xx.  41) 
robtained  in  the  frog  trom  the  administration  of  ammonio-citrate  and 
ammooio-tarimte  of  bismuth  peculiar  tremblings  of  the  voluntary- 
muscles  with  prolongation  of  contraction  upon  stimulation  with  the 
galvanic  current,  and  slowing  of  the  hoart*s  beat,  also  after  sufficient 
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doflee  paralysis  of  nerves  and  muselee ;  efteetK  which  he  attributoa  not 
to  the  bismuth,  but  to  the  aciiJa  of  the  preparations.  He  states  that  the 
proper  symptoms  produced  by  the  metiil  only  appear  after  some  hours, 
and  conaisi  of  motor  excitement  with  reflex  cries  which  are  due  to 
irntation  of  the  medulia  oblongata.  In  acutely  poisoned  mammals  he 
noticed  vomiting  and  purging,  convulsions  with  loss  of  power,  slowing 
of  the  pulse,  and  sinking  of  the  blood -pressure,  believed  by  him  to  bo  all 
of  centric  origin.  In  chrome  poisoning  there  was  loss  of  certainty 
of  movement  with  cardiac  depression  followed  by  increasing  paraiysis, 
usually  ending  in  death  without  convulsions.  In  his  studios  upon  ah- 
Horplion  and  elimination  he  found  that  the  am monio- citrates  and  ara- 
mouio-tartrates  are  quickly  eliminated  through  the  kidneys,  so  that, 
aa  a  rule,  after  from  ten  to  fifteen  hours  they  can  no  longer  be  found  ia 
the  blood,  tissuee,  or  urine. 

Therapeutics.— I  know  of  no  serious  poisoning  in  man  by  the  am- 
moniO'Citrate  of  bismuth,  but  it  is  undoubtodiy  capable  of  acting  as  a 
violent  gastro- intestinal  irritant.  It  has  none  of  the  peculiar  properties 
which  grow  out  of  the  insolubility  of  the  subnitrate,  but  i«  more  as- 
tringent, and  has  been  employed  to  some  extent  in  doses  of  five  grains 
in  chronic  diarrhma  and  in  the  acute  diarrhcms  of  relaxation.  It  should 
be  administered  in  a  dilute  watery  solution,  repeated  every  throe  to  six 
hours  pro  re  nata, 

CERH  OXATiAS.    U.S. 

Oxalate  cf  cerium  is  a  white  powder,  insoluble  in  water,  alcohol,  and 
ether,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  medi- 
cine quite  largely  for  the  relief  of  vomiting,  especially  when  dependent 
upon  pregnancy  or  other  forms  of  uterine  disturbance.  Its  action  on  the 
economy  has  not  yet  been  made  out,  but  it  may  be  tried  with  some  hope 
of  success  in  cases  of  nervous  or  dyspeptic  vomiting.  The  dose  is  one 
to  three  grains,  in  pill,  three  or  four  times  a  day. 

ZINCUM— ZINC . 

ZiNCi  Sulphas. — Sulphate  of  Zinc.  U.S. —  JVhite  Vitriol  occurs  in 
irregular  white  masses,  the  pure  sulphate  of  zinc  in  minute,  transparent, 
four-sided,  prismatic  crystals,  which  effloresce  slightly  in  dry  air,  and 
^are  soluble  in  two  and  a  half  times  their  weight  of  coUl,  and  much  loss 
of  hot,  water;  insoluble  in  alcohol.     The  taste  is  styptic  and  peculiar 

Therapeutics. — Sulphate  of  zinc  is  in  weak  solution  a  stimulant 
astringent,  in  concentrated  form  an  active  in*itant.  Taken  in  doses 
of  thirty  grains  it  acts  as  a  prompt,  efficient  mechanical  emetic.  In 
**raaller  doseSj  of  two  grains,  it  is  sometimes  given  in  pills  as  a  stimu- 
lant astringent  in  chronic  diarrhcea  with  ulceration. 

Toxicology, — Sulphate  of  zinc  in  largo  doses  acts  as  an  irritant 
poison,  producing  violent  vomiting,  colicky  pains,  diarrhcsa,  prostration, 
etc.     The  symptoms  which  it  causes  are  almost  identical  with  those 
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produced  by  the  corresponding  salt  of  copptMV  Alkaliofi  and  their  car- 
bonates are  the  chemical  antidotes  to  it,  producing  msolubie  precipi- 
tates. Eggs  and  milk  should  also  be  exhibited,  and  the  symptoms 
treated  as  they  anee.  Chronic  zinc-poisoning,  if  it  really  exists  at  all, 
is  very  rare,  and  the  metal  seems  to  he  used  with  impunity  in  cooking- 
utensils.  Dr,  8chloekow,  however,  affirms  {Deutsches  Med,  Wochen- 
schri/%  1879^  208)  that  zinc-smelters  rarely  live  to  be  over  forty-five. — 
dying  sometimes  with  catarrh  of  the  bronchial  or  alimentary  mucoas 
membranes,  or^  in  other  cases,  of  a  peculiar  nervous  affection,  which 
commences  with  burning  superficial  pains,  exalted  sensibility,  and  reflex 
activity  in  the  legs,  and  afterwards  puts  on  still  more  clearly  the  feat- 
ures of  myelitis. 

ZiNci  OxmuM  Venale. — Commercial  oxide  of  zinc  ie  a  snow-white 
powder,  obtained  by  burning  the  metal  in  the  air.  It  should  be  used 
only  in  pharmacy.  Tho  pure  oxide  (ZiNCi  Oxidum,  U,S0  is  made  by 
heating  the  carbonate  untU  the  water  and  acid  are  driven  off.  It  is  a 
yellowish-white  j>owder,  insoluble  in  water,  but  soluble  without  effer- 
vescence in  dilute  acids. 

Therapeutics, — Oxide  of  zinc  is  used  externally  as  a  mildly  astrin- 
gent, shghtly  stimulant,  and  desiccant  application  in  skin  diseases  and 
to  ulcers.  When  given  continuously  in  small  doses  it  is  believed  to 
act  as  a  tonic  and  alterative  upon  the  ner\^ous  system.  It  has  also  been 
commended  as  an  antringent  in  chronic  catarrhal  diarrhoea  of  adults 
and  infants,  and  has  been  largely  used  in  epilepsy  and  in  chorea.  The 
dose  is  one  to  five  grains.  The  ointment  (  Unguentum  Zinci  Oxidi^  U.S. 
— one  part  to  four  of  benzoinated  lard)  is  especially  useful  in  chronic 
eczema, 

ZiNOi  Carbonas  Prjkoipitatus.  U.S. — Precipitated  carbonate  of  zinc 
18  intended  to  replace  the  old  impure  native  carbonate,  calamine.  It  ia 
made  by  precipitating  the  sulphate  of  zinc  by  the  carbonate  of  sodium. 
It  is  a  white  powder,  closely  resembling  in  itfi  medical  properties  the 
oxide  of  zinc. 


Zinci  Acetab*  U.S, — Acetate  of  zinc  is  made  by  the  action  of  acetic 
acid  upon  the  commercial  oxide  of  zinc.  It  occurs  in  white,  micaceous 
crystals,  which  effloresce  in  a  dry  atmosphere  and  are  very  soluble  in 
water.  Tho  taste  is  astringent  and  metallic.  The  acetate  of  zinc  re- 
sembles in  its  physiological  and  therapeutic  qualities  the  sulphate,  but 
is  probably  somewhat  less  active.  It  is  chiefly  used  in  collyria  (one  to 
two  grains  to  one  fluidounce),  and  as  an  injection  (one  to  twenty  grains 
to  one  fiuidounee)  in  gonorrhaea, 

Cadhium  is  employed  in  medicine  to  some  slight  extent  in  the  form 
of  its  sulphate,  which  is  stated  to  resemble  closely  the  sulphate  of  zinc 
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in  it6  therapeatic  propertias.  It  has  beeo  especially  used  as  an  astrin- 
^*nt  BUmuUnt  in  coUyria,  made  by  dissolving  half  a  grain  to  four  grains 
In  an  ounce  of  rose-water.  StraDgely  enough,  some  physicians  who 
have  employed  it  state  that  it  has  ten  times  the  strength  of  the  zino 
I     «Ut,  others  that  it  is  about  equivalent  to  it. 

^B  CUFRHM-COPPER. 

^P  CUPRI   SULPHAS— SULPHATK   OF   COPPER.     U.S. 

I  The  salphate  of  copper  occurs  in  blue,  transparent,  slightly  offlorets- 

<>eiii,  rhotnboidal  prism s^  or  their  fragraent«.  It  dissolves  in  four  parts 
of  cold  and  in  two  of  boiling  water^  but  is  insoluble  in  alcohoL  With 
ammonia  its  solution  precipitates  a  bluish-white  hydrated  proioKide  of 
copper,  which  redissolves  when  an  excess  of  the  alkali  is  added,  forming 
a  rich  deep-blue  solution, 

Phtsiolooical  Action, — In  very  dilute  solution   the  sulphate  of 
eopper  acts  locally  as  a  stimulant  and  mild  astringent ;  in  a  more  eon- 
eentrated  form  it  is  an  irritant;  in  powder  it  is  a  very  mild  caustic, 
which  is  scarcely  capable  of  destroying  sound  tissue.     Taken   inter- 
nally in  very  small  amounts  and  continuously,  it  is  thought  to  have 
<it  corroborant   influence   upon    the   nervous  system.     Professor  Falck 
^Deutsche  Klinik^  xi.»  1859)  has   found   that   the   sulphate  of  copper 
'-^u^ta  upon  pigeons,  dogs,  rabbi t«^  etc.,  as  an  irritant  neurotic  poisor.. 
jprodocing  great  depression  of  temperature,  with  progressive  general 
I'yregiB,  ending  in  death,  apparently  from  failure  of  respiration.    When 
'  "toe  copper  salt  was  given  hypodermically,  vomiting  was  not  produced  ; 
^though  when  it  was  exhibited  by  the  mouth,  emesis  was  very  violent 
^aind  persistent.     In  doses  of  five  to  fifteen  grains  it  acts  upon  man  as 
-an  irritating  emetic,  and  in  larger  amounts  is  an  irritant  poison. 

Thebapeutigs, — The  chief  internal  use  of  sulphate  of  copper  is  as 
^^  mechanical  emetic.  As  it  is  more  irritating  than  sulphate  of  zinc,  it 
^|wts  more  rapidly  and  in  smaller  dose.  For  the  same  reason,  however, 
'  it  is  not  so  safe  as  the  white  vitriol,  and  cannot  be  repeated  so  freely 
when  its  action  fails. 

EAs  a  stimulant  and  astringent  it  is  occasionally  administered,  in  pill 
m,  in  chronic  diarrhwa  with  ulceration.  In  small  repeated  doses  it 
>  been  used  in  various  nervous  affections  with  doubtM  advantage. 
The  chief  value  of  the  so-called  '*  blue  stone**  is  as  an  external  appli- 
ion.  When  applied  in  solid  fL>rm  to  ulcers,  it  destroys  flabby  granu^ 
lonA  and  exerts  a  powerful  excitant  influence.  Its  solution  acts  morv 
feebly^  and  is  sometimes  employed  as  a  dressing  for  indolent  ulcers^  but 
more  fk^uontly  as  a  stimulant  and  alterant  to  mucous  membranes,  as 
in  granular  cofijtmctwitis. 

ToxiooLOor. — The  symptoms  of  acute  copper-poisoning  genei-ally 
»me  on  in  about  a  quarter  of  an  hour  after  the  ingestion  of  the  poison, 
i  may  be  postponed  for  from  one  to  two  houi-s.     They  consist  of  vio- 
lent vomiting  and  purging,  accompanied  by  very  severe  colicky  pains. 
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The  mattersi  vomited  are  greenish  or  bluish,  the  stools  glaiiy,  muooQss 
and  at  times  bloody.  There  is  a  very  strong  taste  of  copper  in  the 
mouth,  and  often  congtant  expectoration ;  excessive  ealivation  and 
bronchial  secretion  are  stated  by  Galipi)e  (Etude  toxicol  $ur  la  Cuivrej 
PariB,  1875)  to  be  chanicteriHtie.  Death  may  occur  in  a  few  hours, 
preceded  by  convulsions,  paralysis,  delirium,  anesthesia,  and  other 
symptoms  of  great  nervous  disturbance,  seemingly  as  the  result  of  & 
direct  action  of  the  poison  upon  the  nervous  system.  Sometimes  a 
tendency  to  syncope  is  very  marked.  The  urine  is  usually  lessened  or 
Buppresaed.  Black  urine,  due  t<>  the  presence  of  hffimoglobin  without 
unaltered  blood-corpuscles,  has  been  noted ;  in  this  ease,  after  death  all 
the  tissues  were  found  stained  with  altered  blood,  and  evidently  de- 
structioD  of  the  blood  was  an  important  factor  in  the  fatal  result  (N.  F. 
Med.  Hecord,  xxi.  567) ;  fatty  degeneration  of  the  liver  was  also  found. 
If  the  patient  survives  for  twenty-four  hours,  Jaundice  nearly  always 
shows  itself.  After  this,  profound  depression  with  nervous  syinptomii 
may  develop  and  end  in  death ;  but  not  rarely  a  favorable  issue  results, 
in  which  ease  the  symptoms  of  gastro-intestinal  inflammation  with  fever 
develop  themselves.  In  the  experiments  of  Ellenberger  and  V.  Hof- 
meister  upon  animals,  hsematuria  and  fatty  degeneration  of  the  liver 
were  prominent  phenomena  {Arch.  Wtsstui,  Prakt.  TkierheilL,  x.  228), 
The  copper  is  said  to  be  eliminated  inore  freely  with  the  salivary  and 
intestinal  secretions  than  with  the  urine  {Galippe,  loc.  dt.^  p.  41). 

As  the  action  of  the  sulphate  of  copper  is  exceedingly  rapid,  any 
antidote  to  be  of  avail  must  be  given  at  onee  and  act  quickly.  Milk 
and  eggs  are  almost  always  at  hand,  and  are  the  most  efficient  antidotes. 
No  time  should  be  lost  in  attempting  to  separate  the  yelk  from  th& 
white  of  the  e^g^  but  the  Q^g  should  be  broken  into  a  bowl  as  quickly 
as  possible,  a  little  water  added,  and  the  whole  stirred  up  and  exhibited- 
The  dose  should  be  repeated  several  times,  especiallv  when  there  is 
vomiting.  Soap  or  a  fixed  alkali  may  be  given.  The  yellow  prussiate 
of  potash^  when  pure,  is  harmless,  and  precipitates  instantly  an  in- 
soluble compound  of  copper  from  solutions  of  its  salt.  When  it  is  to 
be  had  in  time,  it  may  therefore  be  used  as  an  antidote  to  the  sul- 
phate. The  treatment  of  copper-poisoning  after  the  administration  of 
the  antidote  consists  in  meeting  the  indications  as  they  arise ;  opium 
should  be  used  freely*  When  death  oecui-a,  the  results  of  gastro-intes* 
tinal  inflammation  are  usually  found;  sometimes  the  intestine  haa 
a  decided  bluij*h  tint,  and  occasionally  submucous  ecchymoses  occur. 
In  exceptional  cases,  it  is  said,  there  are  no  evidences  of  inflammation 
in  the  alimentary  canal*  Fatty  degenemtion  of  the  liver  has  beeu 
noted  {y,  Y.  Medical  Record,  xxi.  567). 


^ 


*  For  Ik  fmtal  case  of  repeated  poisoolDg  bj  copper,  witb  muoh  informitioo  of  rtdnt  lev 
obemioal  experts,  ■«»  Zn  France  Mid.,  September,  1874,  ftb«tra«ted  in  ^a//.  Ytarty  Comp^m- 
fftiMii,  Jan.  1B75.     Bonmevetio  and  Yron  {IU»h«  Sei^Httfiqt^*^  p,  859,  lB7i)  found  tfio  hMUk*- 
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If  chronic  copper-poisoning  ever  exiet  araong  workers  in  the  metal, 
it  miiet  be  very  rarely.  The  chitif  symptoms  are  asserted  to  be  *'a 
coppery  taste  in  the  mouth,  giddiness,  pain  in  the  bowels,  vomiting, 
occasional  diarrbcea,  and  wasting  of  the  body/'  Dr.  Clapton  {Med. 
Ttnie3  and  Gaz.^  June,  186S)  has  pointed  out,  as  charactcristiCj  a  gremv 
line  upon  the  guma  \  this  was  also  observed  by  Pm lessor  Taylor,  but  its 
constancy  is  not  assured.  Thus,  a  green  line  was  found  on  the  teeth 
of  all  but  two  or  three  of  a  number  of  workers  io  the  metal  examined 
by  a  committee  of  the  London  Clinical  Society  {Transactions,  1870,  p. 
13),  but  there  was  no  line  on  the  gums  of  any  of  them.  Although 
Bt,  Faulk  (Deutsche  KUnik,  ix.  376)  asserts  that  the  habitual  use  of 
acetate  of  copper  produces  progressive  paralysis  with  failure  of  respi- 
ration and  deaths  it  seems  tx>  me  clearly  established  that  small  quan- 
tities of  the  metal  can  be  taken  into  the  system  without  injury.  Both 
Galippe  and  I>rs.  Burcy  and  Ducom  have  found  the  metal  almost  with- 
out  influence  upon  dogs  (Archives  de  Physiol.  Norm,  tit  Pat  hoi,,  1877, 
iv.  183).  Galippe  {Comptf^s-Bendm,  Ixxxiv,  718)  fed  himself  for  one 
month  on  food  containing  a  large  amount  of  copper  without  causing 
^ay  symptoms  of  intoxication.  Further,  copper  is  habitually  usetl 
upon  the  continent  of  Europe,  especially  in  France  and  Belgium,  in 
the  preparation  of  vegetables, — French  peas,  beans,  et<;.,  owing  their 
attractive  color  to  their  treatment  with  copper^  which  can  be  chemically 
recognized  in  them.  The  possibility  of  injury  resulting  from  the  use 
of  such  food  has  been  repeatedly  investigated  by  French  and  Belgian 
commissions,  and  the  genenil  verdict  has  been  that  no  harm  is  pro- 
duced. The  fact  that  twenty  millions  of  cans  of  these  food -articles 
are  consumed  every  year*  and  that  after  thirty-six  years*  continuance 
of  the  custom  it  has  not  been  established  that  any  harm  is  done,  is 
sufficient  in  itself  t43  prove  that  the  vegetabletn  are  not  poisonous.  For 
an  elaborate  recent  discussion  upon  the  subject,  consult  BulL  de  VAcad. 
Roy.  de  Med.  de  Beige,  voIh.  xix.  and  xx.,  1885  and  1886. 

CuPRi  AcETAS,  U.S, — Acetate  of  copper  is  m  deep-green,  prismatic 
crystals,  yielding  a  bright-gi'een  powder ;  while  the  impure  subacetate^ 
or  verdigris^  occurs  in  masses  of  a  pale-green  color,  which  are  oftren 
composed  of  minute  silky  crystals.  Both  acetates  closely  resemble  the 
sulphate  in  physiological,  therapeutical,  and  toxicological  properties, 
but  are  less  active. 


AEaBNTUM— SILVER. 
ARGENTI    NITUAS^NITliATE   OF   SILVER. 


u-a 


This  is  officinally  prepared  by  heating  together  silverj  nitric  acid, 
and  a  small  quantity  of  water.     It  is  a  heavy  anhydrous  salt,  cr3'stal- 


dred  ad  ninety-five  tnUUgrsmiaes  of  metAlHo  copper  id  the  lirer  of  k  womui  who  hud  tftken 
the  amtDoniacAl  ffalphiite  three  monthi  prerioiulj.  Minute  qoADtitiei  of  oopp«r  exUt  io  the 
BoriD&l  human  body  {BniL  Thfray.,  jcoiii.  SSj, 
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Mz'mg  in  tmnslucont,  shining,  rhombic  plates,  and  having  a  fttypuc, 
exceedingly  metallic,  corrosive  taste.  It  is  soluble  in  its  own  weight  of 
cold  water.  Hydroebloric  acid  or  a  soluble  chloride  throws  down  fVom 
its  solution  a  white  curdy  precipitate  wholly  soluble  in  ammonia.  For 
external  use  the  cr^'stals  are  melted  and  run  into  monldQ,  where  they 
harden  into  round,  grayish,  brittle  sticks,  about  the  size  of  a  gooi*e-quin, 
and  having  a  ra^iiatod  crj^stalline  fracture.  These  constitute  the  oflicinAl 
Argenti  nitras  fusus.  As  only  the  pure  salt  will  make  well-formed 
crystals,  the  impure  products  are  always  manufactured  into  the  prep- 
arations just  named,  which  should  theretore  not  be  employed  internally. 
When  nitrate  of  silver,  either  in  substance  or  in  solution,  is  exposed 
to  the  conjoint  influence  of  light  and  of  even  a  minute  portion  of 
organic  matter,  it  turns  black,  and  is  converted  into  an  insoluble  aub- 
stance,  which  has  been  believed  to  be  metallic  silver,  but  is  more  prob- 
ably an  oxide.  For  this  reason  the  white  stains  which  it  tin^t  makee 
when  applied  to  living  tissues  soon  blacken. 

Physiological  Action, — Nitrate  of  silver  coagulates  albumen,  and, 
when  applied  in  its  pure  state  to  living  tissues,  acts  as  a  caustic,  eoatiiig 
them  over  with  a  white  almost  membranous  film.  The  caustic  action 
is,  however,  not  a  deep  one,  because  penetration  of  the  salt  into  the 
tissues  is  soon  prevented  by  the  thick  and  tough  skin  or  stratum  which 
is  formed.  When  applied  in  a  dilute  solution  it  acts  as  an  astringent, 
constringing  the  vessels  and  overcoming  relaxation.  Its  local  aetioa, 
however,  is  not  simply  that  of  an  astringent,  but  is  certainly  peculiar 
and  apparently  alterative  to  nutrition. 

When  taken  internally  in  sufficient  dose,  this  salt,  by  virtue  o€  its 
corroi^ive  action,  is  a  poison,  producing  gastroenteritis  ;  but  it  also  acta 
directly  upon  the  nervous  system.  Orfila  and  other  of  the  earlier 
observers  experimented  upon  it  by  injecting  it  directly  into  the  veins 
of  animals.  When  exhibited  in  this  way,  it  muftt,  by  coagulating  the 
albumen  of  the  blood,  produce  thrombi,  to  which  the  subsequent  symp- 
toms are  in  greater  or  less  measure  to  be  ascribed.  This  method  of 
experimentation  can  therefore  throw  but  little  light  upon  the  action 
of  nitrate  of  silver  when  taken  into  the  stomach. 

It  is  evident  that  in  the  stomach  the  nitrate  of  silver  cannot  long 
maintain  its  integrity.  Dr.  Bogolowsky  has  found  (  Virchow's  Archiv, 
x!vi.  413)  that  when  the  nitrate  is  added  to  a  peptone  it  is  readily 
dissolved,  and  that  the  solution  formed  does  not  coagulate  albumen.* 
That  in  this  or  in  some  other  analogous  form  silver  is  absorbed  is 
proved  by  its  having  been  found  in  various  internal  organs  and  by  the 
discolomtion  which  follows  its  protracted  use.  When  it  is  exhibited 
for  a  long  continuous  period,  the  skin  often  acquires  a  peculiar  bluish 
slate  color,  which  may  become  very  dark,  and  in  decided  cases  the  con* 


: 


•  For  recent  studies  of  tbi«  ohiir»ct«r,  leo  laidore  Kfiumann  {toe,  eii,)^  also  A*  van  Pra^ * 
Hteio  {Berlin  Klin.  Worh^u.,  1877»  294). 
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junctiva  and  even  tho  mucous  raembnine  of  the  mouth  arc  involved. 
Tho  silver  is  found  in  all  the  tissues  of  the  skin  below  the  rote  Mal- 
pighii*  (Frommann,  Virchow's  Archii\  xvii,  135;  liiemer,  Archiv  d. 
Meilkunde,  xvi.  296,  xvii.  330;  Neumann^  Mediztn.  Jnhrbkcher^  18T7, 
369),  Professor  E.  Harnack  asserts  (AnneimitteUehre,  1883,  410)  that  in 
all  recorded  cases  of  argyria  at  least  thirty  lijrammes  of  tho  salt  bavo 
been  taken.  The  stain iiig  of  the  skin  is  always  preceded  by  a  dark 
discoloration  of  the  mucous  membrane  of  the  mouth  and  gums.  Both 
Heller  and  Oriila  failed  to  detect  silver  in  the  urine  of  animals  taking 
it  J  but  probably  it  is  eliminated^  though  slowly  and  in  very  small  quan- 
tities, by  the  kidneys. 

By  an  elaborate  series  of  experiments,  M,  Chas.  Rougct  (Archives  de 
Physiologie,  July,  1873,  p.  350)  has  shown  that  upon  all  animals  from  a 
crab  to  a  dog  the  soluble  salts  of  silver  act  as  a  poison,  causing  in  mam- 
maii  vomiting  and  purging,  and  in  tbem  and  the  lower  animals  violent 
disturbance  of  the  motor  functions,  as  shown  by  paralysis  and  con- 
Tulftions,  and  of  the  respiration,  ending  finally  in  death  by  asphyxia. 
This  is  in  accord  with  the  observations  of  other  investigators.  M>I. 
Rabuteau  and  Mourier  bavo  found  that  the  almost  instantaneous  death 
which  Charcot  and  Ball  tirwt  noted  as  following  tho  injection  of  a  large 
dose  of  the  nitrate  of  silver  into  the  veins  is  due  to  a  direct  paralyzing 
influence  of  tho  drug  upon  the  muscle  of  the  heart.  M.  Eouget  has 
never  seen  this  form  of  death  follow  the  hypodermic  or  internal  ad- 
ministration of  the  poison,  the  heart  always  continuing  to  beat  for  a 
greater  or  less  length  of  time  after  the  cessation  of  respiration,  and 
also  retaining  its  irritabrlity. 

As  already  stated,  both  convulsions  and  paralysis  are  present  in 
acute  argyria,  or  silver-poisoning.  The  convulsions  arc  severe,  gener- 
ally tetanic,  and  according  to  llouget  are  plainly  reflex.  A  peculiarity 
noted  by  Eouget  is  the  persistence  of  the  convulsions  after  the  complete 
abolition  of  voluntary  movements.  M.  Curci  affirms  that  they  are  due 
to  excitation  of  the  motor  tract  of  the  cord,  and  that  this  is  preceded 
by  a  similar  influence  upon  the  sensory  tracts  (London  Med.  Record^ 
1877,  p.  72). 

The  death  is  due,  in  argyria,  to  cessation  of  the  respiration ;  Rouget 
Qoc.  cit^  p.  351)  oven  states  that  he  has  witnessed  the  suspension  of  the 
latter  function  in  the  frog  w^hile  tho  activity  of  the  reflex  movements 
was  much  beyond  normal.  In  the  dog  and  in  the  full-grown  cat  this 
phyxia  is  accompanied  by  an  outpouring  of  mucus  in  the  lungs,  pul- 


•  In  &I1  elftlK>ratB  «tudjr  of  tho  organs  of  A  ca«o  of  ar^ria,  Riemer  found  the  ailrer  in 
the  glomeruli  of  the  kidney,  the  intima  of  tho  aorta,  the  choroid  pkxus,  and  tho  meaenterio 
ghinda.  He  believer  thftt  it  is  never  depctiLtod  msida  the  oeUa,  but  io  the  oeUtdAr  tiasnOf  and 
th»t  tho  lilYcr  prcfuiration  h  reduced  in  the  inlcdUucs,  and  the  fine  pmrtkles  of  tho  uilrer 
eniTi^d  in  Iho  hlood  and  lymph.  0.  Logmt  {Pjfii;ferU  Archt'Vj  xxxir.  603)  anBerta,  however, 
thitt  the  ■liver  is  deposited  iniiide  of  the  renml  endothelium  ceila^  and,  ms  he  has  funnd  that 
protophLsra  bAi  reduoing  pitwijrf^  bolierea  that  the  iih-or  i«  redaoed  in  tbeeetlri  from  a  solution. 
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inonary  congestion  and  oedema  beiu^  found  on  post-mortem  examiDatioi] 
Two  theories  have  been  propounded  as  to  the  cause  of  the  a^phyxiafl 
one^  that  it  is  simply  due  to  the  clioking  up  of  the  hmgs  by  the  conge 
tion  and  the  excessive  secretion  who^e  origin  is  an  altered  state  of  th 
blood  ]  a  geeond^  that  both  the  asphyxia  and  the  IcBions  in  the  lungil 
have  their  origin  in  a  direct  action  of  the  poison  upon  the  ncrve-centreM 

The  first  view  has  been  especially  supported  by  Krahmer  and  bj 
Kabuteau  and  Mourier.  Unfortunately,  I  have  not  &een  the  original 
papers  of  these  physicians ;  but,  according  to  Rouget,  the  basid  ot^m 
argument  of  Xrahmer  is  simply  the  ecchymoses  which  he  found  in^^ 
horses  dead  of  the  poison,  while  that  of  Rxibuteau  and  Mourier  is  the 
fluidity  of  the  h\oo<\  after  deaths  and  the  existence  in  it  of  granules 
which,  on  account  of  their  solubility  in  ammonia,  wei*e  Inslieved  to  be 
the  chloride  of  silver.  The  French  observers  were,  however,  almost 
certainly  mistaken  in  their  belief  that  these  granules  were  chloride  of 
silver,  since  ammonia  dissolves  h  aim  a  tin  as  freely  as  it  does  the  chloride. 

In  1864  Charcot  and  Ball  {Gazette  Mcd,^  1864)  made  a  series  of 
perinii^nts  in  which  a  silver  salt  that  did  not  coagulate  albumen 
injected  directly  into  the  blood.    They  noted  not  only  the  respiratory  1 
embarrassment,  but  also  that  the  hinder   extremities  were   suddenly 
paralyzed,  and  conchided  that  both  the  asphyxia  and  the  lung- trouble 
were  due  to  an  affection  of  the  central  nervous  system.     In  1869  Bis^f 
Bogolowsky,  of  Moscow,  studied  {Virchow's  ArckiUy    1869,  Bd.  xlv*i,)^^ 
the  action  of  a  peptone  of  the  nitrate  when  used  hypwlermically.     He 
found,  on  examination  of  the  blood  of  a  poisoned  animal,  that   the 
spectrum  analysis  (loc.  at.,  p,  415)  betrayed  nothing  abnormal;  that^H 
the  red  corpuscles  appeared  paler  and  their  outline  more  delicate  thaol^l 
normal  J  that  the  white  corpuscles  were  natural.     On  the  other  hand, 
Rouget  {loc.  cit^y  p.  3t>l)  examined  mici*08copical!y  the  blood  of  animals 
poisoned  with  the  nitmte  of  silver,  and  found  it  perfectly  norm  at     The 
only  conclusion  to  bo  drawn  from  all  this  seems  to  me  to  be  that  at 
present  there  is  no  pnxjf  whatever  that  the  symptoms  of  acute  argyria 
are  due  to  alterations  in  the  blood.     That  the  embarrassment  of  respi 
i*ation  is  not  due  to  local  lesions  in  the  lungs  is  abundantly  shown 
the  ex]>eriments  of  Kouget,  w^ho  found  that  while  in  all  animals  thi 
reapii-atory  symptoms  are  very  prominent,  in  only  a  few  species  ai 
decided  pulmonic   lesions  found  after  death.     Prom  all  these  facts 
think   it  highly  probable,  if  nut  altogether  certain,  that  the  theory 
propounded  by  MM.  Charcot  and  Ball  is  correct*    That  the  motor  di 
turbance  is  centric,  not  peripheral,  in  its  origin,  is  shown  by  the  fai 
noted  by  liouget  {loc.  cit.^  p.  354),  that  the  muscles  and  nerves  preserve 
their  excitability  after  the  arrest  of  the  respiration. 

The  various  facts  which  have  been  thus  far  bivjught  forward  in 
I'ogard  to  the  physiological  action  of  silver,  although  interesting  to  the 
toxicologist,  have  very  lit  tie  reference  to  its  thempeutic  use,  since  it  m 
never  employed  to  produce  an  acute  constitutional  influence. 
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The  aotion  of  the  drug  whon  exhibited  continiioiiHly  for  a  lenjjth  of 
time  in  large  doses  has  been  investigated  by  I)r.  Bogolowsky  upon  dogs 
and  rabbits.     He  found  that  it  produced  loss  of  nppetite,  wasting,  sUght 
luwtjrinc:  of  bodily  temperature,  diarrhiBn,  diminution  of  the  quantity  of 
urine  pass*ed,  with  inc'reas»o  of  its  apecitic  gravity  and  often  with  the  pres- 
ence of  albumen,  and  traository  paralysit'.    How  far  some  of  these  symp- 
toms were  due  to  the  direct  eonstitntional  action  of  the  poison,  and  how 
fkr  to  dorangomont  of  the  digestion  dependent  upon  its  local  influence, 
h  perhaps  an  open  question.     The  Joeal  action  was  avoided,  however,  as 
much  as  possible,  by  the  ose  of  an  albuminate  or  of  tiie  double  phos- 
phate  of  silver  and  sodium,  which  does  not  coagulate  albumen.     Com* 
para  live  examinations  of  the  blood  showed  that  the  hiiemoglobin  was 
dinninished  by  more  than  one-third.     The  blood  was  al^K)  rendered  very 
aplaatic,  as  was  betmyed  by  the  constant  tendency  to  the  formation  of 
ecchymoaes.     As  some  one  has  suggested  tliat  the  silver  in  these  cases 
replaces  the  iron  of  the  blooibcorj^iiscles,  Dr.  Bogolowsky  made  a  chem- 
ical examination  of  the  latter,  but  failed  to  find  any  tniees  of  silver  in 
t:hem, — no  doubt  because  it  waa  not  there.    The  solid  tissues  were  found, 
sifter  death  from  chronic  argvria,  to  be  in  an  advanced  stage  of  dcgen- 
cjration,  which  especially  affected  epithelial  structures.     The  first  change 
^was  swelling  and  opacity  of  the  cells,  with  obscuration  of  the  nucleus. 
After  this  came  fatty  degeneration,  fatty  globules  in  the  cell,  destruc- 
tion of  nucleus,  and  tinaily  of  the  cell  itself.    The  iiver  and  kidneys  were 
profoundly  influenced,  as  was  also  the  muscular  structure,  especially  of 
th©  heart.    These  results  obtained  by  Bogolowsky  have  been  in  the  main 
comjhorated  by  A.  V.  Rozsahcgzi  (Arch.  Exjier.  Path.  Pharm.^  ix.  295). 
The  suuimar}'-  which  has  been  here  offered  comprises  all  our  knowl- 
edge of  the  physiological  action  of  the  preparations  of  silver.     Unfor- 
tunately, it  does  not  throw  much  light  upon  their  therapeutic  use.    The 
results  of  the  chronic  poisoning  are  so  closely  analogous  to  those  pro- 
duced under  similar  circumstances  by  antimony,  arsenic,  and  probably 
other  metallic  poisons  as  to  indicate  that  silver  given  internally  acts 
upon  the  nutrition  of  the  body, — in  other  words,  that  it  is  an  aUerative, 
Therapeutics. — By  far  the  most  frequent  employment  of  nilrate  of 
silver  in  therapeutics  is  for  its  local  action,  either  upon  the  surface  of 
the  body  or  upon  those  mucous  membranes  that  can  be  reached  directly 
by  the  drug. 

As  a  simple  cartsticy  the  salt  may  be  used  whenever  only  a  superficial 
action  is  required;  for  reasons  already  given  (page  464),  it  is  useless 
whenever  it  is  necessary  to  produce  a  deep  eschar.  As  a  caustic  and  an 
alterative^  it  is  applied  in  solid  form  to  many  ulcernted  surface^^  for  the 
purpose  of  destroying  superficial  diseased  tissue  and  of  substituting, 
when  the  eschar  separates,  a  healthy  for  an  unhealthy  action.  As  an 
antiphlogistic^  nitrate  of  silver  acts  not  only  ^s  an  astringent,  but  also 
in  some  way  not  clearly  understood.  In  the  various  inflammations  of 
the  mucous  membranes,  such  as  conjunctivitis^  faucitis,  lart/ngitis^  ureth- 
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ritis,  etc,  it  18  used  very  frequeotly^  not  only  in  the  stage  of  rekxa- 
lion,  but  also  in  the  beginning  of  the  attack.  In  conjunctivitii^  the  solu* 
lion  employed  should  not,  under  ordinary  circumstances,  be  stronger 
than  one  or  two  grains  to  the  ounces  and  it  should  not  be  used  at  all 
if  any  corneal  ulceration  exists,  since  a  deposit  of  silver  ia  liable  to 
occur  and  to  produce  opacity.  In  faucitiSy  the  strength  of  the  solution 
may  vary  from  thirty  to  sixty  grains  to  the  fluidounce.  Even  a  satu 
rated  solution  can  scarcely  be  looked  upon  a»  caustic  to  the  more  robust 
mucous  membranes.  In  ordinary  cases  of  sore  throat,  the  application 
once  a  day  or  every  alternate  day  is  genonilly  sufficient.  It  is  best 
made  by  means  of  a  good-sized  eamerf<diiiir  brush,  each  part  of  the 
inflamed  surface  being  distinctly  touched,  and  not  the  whole  simply 
daubed  or  slopped  over  by  means  of  a  very  largo  brush  or  a  spong© 
]>robnng,  as  is  otiLen  done.  In  severe  cases  it  may  be  necessary  to  ui 
the  solution  twice  a  day,  D\\  Carl  8eilcr  states  that  while  solutions  o! 
nitrate  of  silver  of  less  than  sixty  grains  to  the  ounce  cause  pain  when 
applied  to  the  throat,  solutions  of  one  hundred  and  twenty  to  two 
hundred  and  fifty  grains  act  as  local  ana^Bthotics,  relieving  soreness,  and 
usually  arresting  acute  inflammations  at  once,  if  applied  In  the  <i 
twenty-four  hours,  before  inflammatory  exudation  has  occurred  (Jonri 
Amer.  Med,  Assoe.^  h  266).  In  larijiifjitis^  the  solution  may  contain  fi-oi 
ten  to  twenty  grains  to  the  ounce,  and  should  be  applied  with  a  bru 
by  the  aid  of  the  laryngoscopic  mirror.  An  attack  of  urethritis  ma; 
Bometimes  be  aborted  in  its  forming  stage  by  the  injection  of  a  stroni 
solution  (grs,  xii  to  fji)  of  the  salt;  but  the  practice  is  of  doubtful 
expediency,  since  when  it  fails  it  greatly  aggravates  the  trouble.  In 
the  advanced  stages  of  gonorrhceaj  weak  injections  (gra.  i  or  it  to  fji)  are 
often  very  serviceable. 

Many  years  ago  (1823)  Mr.  John  Higginbottom  originated  the 
practice  of  treating  erysipelas  by  the  nitrate  of  silver,  and  his  plan  has 
received  a  great  deal  of  commendation  from  authorities,  but  oertainl; 
bus  not  boon  generally  adopted  by  the  profession.  One  or  two  cas^ 
of  bad  results,  from  ulceration  of  the  skin  apparently  due  to  the  Iocs 
application,  have  dotcn-ed  me  from  giving  the  method  a  fair  trial,  aui 
I  do  not  feel  able  to  olfer  any  opinion  upon  the  practice.  Mr,  Iliggi 
bottom  has  more  recently  {Fraci.y  1869,  ii.  34)  reaffirmed  ihe  value  of  th( 
treatment,  stating  that  its  want  of  general  adoption  is  due  to  its  bein 
80  often  imperfectly  earrie*!  out,  and  gives  the  following  directions: 

*'Tbe  affected  part  should  be  well  washed  with  soap  and  water,  th 
with  water  alone  to  remove  oxery  particle  of  soap,  then  to  be  wip< 
dry  with  a  soft  towel.    The  conccntmted  solution  of  four  scruples 
the  nitrate  of  silver  to  four  dnichms  of  distilled  water  is  then  to  b© 
applied  two  or  three  times  on  the  inflamed  surface,  and  beyond  it  oil 
the  healthy  skin  to  tlie  extent  of  two  or  three  inches.     The  soluti 
may  be  applied  with  a  small  piece  of  clean  linen  attached  to  the  eni 
of  a  short  stick,  the  linen  to  be  renewed  at  every  subseqtient  applicar 
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tioD.  As  the  solution  of  iUa  nitrate  of  sUvor  m  colorlesSj  it  is  necessary 
to  pass  a  little  liiion,  ju8t  moittfcned,  over  ovory  pai-t  where  it  has  been 
uj^d,  in  order  to  be  equally  diHuBcd,  so  that  no  part  may  be  left  nn- 
touched.  In  about  twelve  houn^i  it  will  be  seen  whether  the  tjolution 
has  been  well  applied.  If  any  inflamed  part  be  unaffected,  the  sulutioa 
must  be  ira mediately  reapplied,  Sunietimei*,  even  after  the  most  decided 
application  of  the  nitrate  of  silver,  the  inflammation  may  spread;  but 
it  is  then  generally  much  loss  severe,  and  is  eventually  chocked  by 
ivpcatod  applieationa.  It  i.s  desiral>ie  to  visit  the  patient  every  twelvo 
houi-8  until  the  Inflammation  is  subdued." 

In  superficial  inflammations  other  than  erysipelatous  I  have  frequently 
used  nitrate  of  silver  in  this  way,  often  with  great  advantage.  Fi^eely 
applied  to  the  skin  of  the  whole  tinker,  it  will  somotimos  even  abort  a 
commencing /e/ou J  or,  applied  to  the  sci-otum,  an  epididymitis. 

Internally,  nitrate  of  silver  is  exceedingly  useful  in  str>machic  and 
to  a  less  extent  in  enteric  diseases,  exerting  no  doubt  a  purely  local 
induence.     In  that  form  of  di^spepsia  characterized  by  the  vomiting  of 
large  quantities  of  yeasty  fluid,  it  has  yielded  in  my  hands  better  re- 
m\ls  than  any  other  remedy  ;  and  the  same  may  be  said  of  chronic  gas- 
iritis  and  of  gastric  ulcer.     The  rules  of  administration  are  identical  in 
tiiesa  three  diseases.     In  the  fi i-st  place,  regulation  of  the  diet  is  impera- 
tive :  if  the  ease  bo  a  had  one.  all  eating  of  meals  should  be  suspended, 
a  nd  the  patient  receive  every  two  or  three  hours  a  cup  of  sweet  milk, 
^%'ith  sound  toasted  bread  broken  up  and  thoroughly  soitened  in  it* 
^^itrate  of  silver  should  be  administered  in  pill  form,  oue-quarter  to 
►ne-half  grain  three  or  four  times  a  day,  taken  when  the  sfomaeh  is 
^^lpty.     In  very  serious  case«,  when  all  food  is  rejected  b3'  the  stomach, 
£  u  19  sometimes  advisable  to  allow  absolute  reht  for  two  or  three  days  to 
^  hat  viscus,  the  patient  being  fed  by  the  rectum,  and  only  a  little  water 
a^nd  pills  of  silver  with  opium  being  taken  hj  the  mouth.     Under  these 
<L;ircumi*tance5,  the  return  to  the  usual  method  of  taking  food  must  be 
"%7cry  gradual,  at  first  only  &  tablespoonfnl  each  of  milk  and  of  lime- water 
Viieing  ad  mi  u  is  te  red  every  hour.     In  chronic  entt^ritis  or  colitis^  nitrate  of 
^silver  is  sometimes  of  service,  especially  if  there  be  uk*enition. 

For  its  constitutional  effects  nitrate  of  silver  is  used  solely  in  diseases 
of  the  nervous  system.     It  was  formerly  given  in  epilepsy  ;  but  it  has 
"jiassed  out  of  use.     There  is  one  serious  objection  to  the  omplo}Tnent 
<if  the  salt,— namely,  the  discoloration  of   the  skin  which  sometimes 
follows  its  continuous  use.     Again,  it  is  not  understood  in  what  class 
of  cases  the  drug  is  of  especial  value,  and  there  is  no  means  of  judging 
as  t4.i  its  applicability  to  any  indiviilual  case.     When  other  meaus  have 
failed,  however,  the  nitrate  of  silver  may  bo  tried  in  epilepsy,  the 
patient  or  his  friends  being  informed  that  although  with  proper  pre- 
cautions the  chances  of  diseolonUioji  are  vciy  few,  yet  it  may  occur. 

In  chronic  inflamrnatiom  of  the  wpinal  coi-d,  whether  affecting  chiefly 
the  posterior  columns  and  constituting  locojnotor  ataxia^  or  tlie  anterior 
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and  giving  rise  to  paraplegia^  the  nitrate  of  silver  is  one  of  the  M 
remedies  that  are  ever  of  any  service :  although  it  most  ^qiicntl]j 
fails,  yet  it  occasionally  does  good,  and  in  some  cases  has  apparoDtlj 
even  permaeeutly  an'osted  the  disease. 

ToxiooLoor.^ — The  symptoms  produced  by  the  ingestion  of  larg, 
doses  of  nitrate  of  silver  are  partly  gas t ro-in test inal  and  partly  cerebro- 
spinal.    In  some  instances  the  one  series  of  phenomena  predominate  ;  in 
others,  those  of  the  other  class.     In  a  case  at  the  Hopital  St»-Louis  in 
1839  {Beck's  Medical  Jurisprudence^  i.  675,  Phila.,  1863)  the  sympton 
were  insensibility,  violent  convulsions,  and  dilated  pupils,  with,  on 
pailial  return  to  cousciousness,  intense  gastric  pain ;  complete  restor 
tion  of  consciousness  did  not  occur  until  eleven  hours  a  iter  admission 
and  the  coma  returned  at  intervals  during  several  days. 

Vertigo,  coma,  convulsions^  great  muscular  weakness,  paralysis,  wit 
intense  disturbance  of  respiration,  are  in  these  cases  the  manifestatiot] 
of  disturbed  innervation  ;  whilst  the  abdominal  Bymptoms  are  those  i 
gastro-enteritis.    The  diagnosis  can  generally  be  made  by  the  dfj^colora-' 
lions  of  liie  lips  and  skin, — at  first  white,  afterwards  black, — and  by 
the  blackish  or  brownish  vomit ;  when  the  customary  aotidote  has  beooH 
given,  both  vomit  and  stools  are  generally  white  and  curdy.     At  post^* 
mortem  the  stomach  and  bowels  are  found  corroded,  often  ecchymosed 
and  with  patches  of  a  white  or  gi-ayish  color.     Poisoning  by  nitrate 
silver  is  not  common,  and  I  know  of  but  three  fatal  cases, — one  in  1 
(Taylor,  Medtcul  Jurisprudence,  2d  ed.,  voL  i.  p,  319),  one  in  1861 
woman  killed  by  fitly  grains  in  sokition  in  divided  doses,  and  one  in 
1871,  a  child  destroyed  by  a  piece  of  the  solid  stick  three-quarters  of 
an  inch  long^  in  spite  of  the  use  of  the  antidote  (Scattergood,  Bnt. 
Med.  Journ.,  May,  1871). 

The   treatment   consists   in   the   administration   at   once  of   largo 
amounts  of  common  ^alt, — the  chemical  antidote,^ — the  constant  use 
large  draughts  of  milk,  and  the  meeting  of  8>Tnptom8  as  they  arise. 

The  fatal  dose  of  silver  varies  very  muchj  according,  no  doubt, 
the  presence  of  substances  capable  of  decomposing  it  in  the  stomad 
Thirty  grains  have  killed ;  and  recovery  has  taken  place  after  the 
gestion  of  an  ounce  (case,  llusemann,  Toxicologie^  Berlin,  1862,  p.  868), 

Chronic  argyridy  or  diseoloi'ation  of  the  akin  by  silver,  is  usually 
unaccompanied  by  disturbances  of  health,  although  in  severe  o 
the  discoloration  affects  not  only  the  skin^  lips,  gums,  and  sclerotic,  bi 
even  the  internal  orgiuis,  such  as  the  liver,  spleen,  and  kidneys.     It 
therefore  not  due,  as  has  been  thought,  to  the  chloride  of  silver,  sim 
the  latter  becomes  dark  only  under  the  influence  of  the  light,  but  to 
deposition  of  silver  itself  or  of  its  oxide.*    Br.  S.  Krj'sinski  {Loud,  Met 
Jiec.j  August  16,  1886)  found  the  granules  in  almost  every  tissue  of  the 

*  Aooording  to  fUStsahegii,  ]f  ermiiiin  hoB  seen  one  caae  Id  which  preceding  the  dep<ksitj<» 
of  tha  silver  tbor«  were  maUise,  ojnacintion,  fAiltir«  of  memory^  aingiog  in  tbo  can,  dcAfne 
and  3|iajms  of  th«  oculur  uiiii»c!t9s. 
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body,  and  states  that  they  are  an  organic  compound  of  silver,  tho 
exact  natiiro  of  which  has  not  yet  been  dcterminod.  Tho  minuto 
quantity  of  tho  metal  present  is  shown  by  the  analysis  of  Yei*9mann?5 
(  Virchow's  Archtv,  xvil.,  1859),  who  in  14.1  graninier*  of  dried  liver  found 
only  0.0068  gramme  of  metallic  silver  (0.047  per  cent.),  and  in  8.6 
^ramme«  of  dried  kidney  0:053  gramme  (0.061  per  cent,).  Greater  or 
Jess  success  has  been  claimed  for  various  treatments  in  argyria,  but 
in  general  they  are  equally  ftitile.  Kogors  states  that  blistering  will 
lighten  the  color  vovy  much,  and  Eichmann  asserts  (Husoniann,  l^oxi- 
vologie,  871)  that  ho  hani  cured  two  causes  by  the  use  of  potash  baths 
and  of  soap  baths,  each  four  times  a  week.  The  older  authorities 
commend  the  use  of  iodide  of  potassium  internally.  Br.  L.  P.  Yandell 
has  reported  {Ammcan  Fntt'titionerj  Juno,  1872)  two  cases  in  which 
large  doses  of  the  iodide  wero  given  for  many  months  for  syphilis,  and 
the  mercurial  vapor-baths  used  at  the  same  time  for  the  same  purpowe, 
with  the  result  of  a  complete  cure  of  the  argyria,  The  fading  w»is 
gradual. 

Administbation. — Tho  nitrate  of  silver  should  always  be  given  in 
pill,  and,  when  it  is  desii*od  to  obtain  its  constitutional  influence,  after 
meals,  during  the  process  of  digestion  ;  but  when  its  local  action  on  tho 
Dlimentary  canal  is  required^  it  should  be  administered  one  or  two  hours 
before  meals ;  and  if  the  bowels  are  to  be  reached,  the  pill  should  have 
been  made  some  time  and  be  heavily  coated,  m  as  to  be  dissaolved  as 
slowly  as  possible.  When  it  is  given  in  epilepsy  or  other  chronic  dis- 
eaae,  its  administration  should  bo  suspended  for  one  week  at  the  end 
of  every  third  week,  and  its  employment  should  not  extend  over  a 
longer  time  than  three  months  without  a  protracted  intermission. 

Argenti  nitras  dllutus,  U.8,,  is  a  grayish,  solid  substance,  often  in 
crayons,  composed  of  equal  parts  of  the  nitrates  of  silver  and  potassium. 
It  may  be  used  as  a  very  mild  caustic. 

The  oxide  of  silver  (Argenti  Oxiddm,  U,S,)  is  an  olive-brown  powder, 
very  slightly  soluble  in  water,  which  the  United  »States  Pharmacopoeia 
directs  shall  be  pi^epared  by  precipitating  the  nitrate  of  silver  with 
solution  of  potnssa.  It  has  been  introduced  into  medicine  as  a  substi- 
tute for  the  nitrate,  with  the  idea  that  it  would  accomplish  in  diseases 
of  the  nei*vou8  system  all  that  that  drug  is  capable  of,  and  at  the  same 
time  not  discolor  the  skin.  With  our  present  knowledge  of  the  method 
of  absorption  of  the  nitrate,  this  seems  highly  improbable,  and  it  is 
contradicted  by  experience.  (Case,  PhihL  Med,  TimeSj  vi.  204.)  Oxide 
of  silver  is  not  caustic  when  locally  applied,  but  probably  exerts  some 
astringent  action,  and  it  has  been  commended  in  porosis.  In  nervous 
affectians  it  is  probably  of  equal  value  with  the  nitrate.  The  dose  m  a 
grain,  in  pill,  three  or  four  times  a  day. 

The  cgantde  of  silver  (Argenti  Ctaniddm,  U.S.)  is  used  solely  for 
the  preparation  of  hydrocyanic  acid.  The  iodide  (Aroexti  loniDuai, 
U.S.)  has  been  used  as  an  alterative,  but  is  of  very  doubtful  value. 
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FERRUM— IRON. 

Since  Itod  const itiik^s  a  necessary  integrant  portion  of  the  red  blood* 
corpusclesj  it  is  a  food  rather  than  a  medieioo.     A  very  large  propor- 
tion of  the  various  articles  of  ordinary  diet  contain  a  trace  of  it;  and 
ad,  according  to  Quovcnne,  it  is  very  rarely  to  be  found  io  normal  urine, 
it  muat  accumulate  in  the  sj^stem.     When,  however,  the  supply,  from 
any  cause,  is  insufficient,  or  the  power  of  digesting  and  assimilating  it 
is  impaired^  or  an  abnormal  excretion  of  it  occurs,  or  by  direct  discharge 
it  is  drawn  off  from  the  blood,  as  in  hemoiThagc,  a  less  than  normal 
amount  of  it  exists  in  the  body.     When  this  is  the  case,  the  eondUion 
ordinarily  known  as  anmmia  existing,  the  circulating  fluid  containsJ 
comparatively  few  red  disks.     It  is  this  state  which  constitutes  the] 
gi*eat  indication  for  iron.     Under  its  use,  if  the  cause  of  the  anaemia  bo  j 
piHjvented  from  operating  continuously,  the  color  returns  to  the  cheeks^i 
because  there  is  an  absolute  increase  of  the  Inymato-globulin  in  the' 
blood.     Thus,  Professor  Simon  (Animal  Chemistry^  London,  1845,  Syd, 
Soe.  ed.)  reports  a  case  of  chlorosis  in  which,  under  the  steady  use  of 
i!*on  for  sixty- four  days,  the  globulin  increased  from  30,86  part^  to  90.80 
j)arts  per  thousand,  and  the  hirmoglobiii  from  1.431  parts  to  4. 598  parts^ 
per  thousand;  and  Cutler  and  Bradford  {Amer,  Journ,  Med.  Sci.,  1878,  " 
p.  78)  have  obtained  confirmatory  results  with  Malassez^s  tubes.     This 
increase  is  certainly  due  in  part  simply  to  the  supply  of  the  peculiar 
food  of  the  red  corpuaclos;  but  it  seems  probable  that  the  iron  acts  not 
merely  as  a  food,  but  also  as  a  veritable  stimulant  to  the  organs  which 
produce  these  bodies.    Since,  however,  we  have  no  detiuite  knowledge 
as  to  the  early  history  of  the  I'ed  disks,  it  is  evident  that  any  theory  aa 
to  the  methoil  in  which  iron  increases  their  number  must  be  a  me 
conjecture.      It  has  been  generally  believed  that  iron,  given  to  thd^ 
healthy  subject,  would  induce  a  condition  of  excess  of  the  red  blood- 
corpuscles,      Kccent  exact  investigations,  while  somewhat  in  discord, 
offer  evidence  calculated  to  unsettle  our  belief.     The  experiments  of 
Nasse  (JLond,  Med.  Record,  1877,  p.  498)  upon  dogs  are  in  favor  of  thf 
older  view,  while  those  of  E.  C»  Cutler  and  E.  H.  Bradford  are  in  opp 
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eition  to  it.*  The  first  obscrvor,  giving  iron  with  f&t^  noted  not  only  an 
incrciisc  of  bodiJy  weight,  but  also  thut  tho  spoeific  gravity  of  the  blood 
rose  fi-om  1052  to  1060.8,  and  the  amount  of  the  metal  in  the  blood 
from  0.477  to  0.755  per  thousand  parta,  both  the  result  of  increase  in 
the  corpuscular  element.  Cutler  and  Bradford  experimented  upon  man» 
using  the  tubes  of  M.  Malassez,  the  result  being  slight  dimiimtion  of 
the  red  blood-disks.  As,  however,  the  experiments  were  only  two  in 
number^  and  the  subjects  not  under  complete  eontrol  as  to  conditions 
of  life,  their  observations  can  hardly  be  considered  eoncluBive, 

It  appears  to  be  a  well-established  fact  that  one  of  the  functions  of 
the  red  blood-corpuaclcs  is  to  convert  oxygen  into  ozone,  which  is  the 
efficient  form  of  the  element  in  the  system  (see  paper  by  A.  Sasse, 
Yierteljahresschrift  fur  Pmkt,  Ileiikunde,  1866,   Band  ii.).     The  oxide 
of  iron  outside  of  the  body  certainly  possesses  an  ozonizing  power 
similar  to  that  of  the  red  disk.     Thus,  a  spot  of  iron  mould,  i,e.,  iron 
oxide,  on  linen  will  in  time  destmy  the  fabric.     The  ixwison  of  this  is 
the  cori*oding  action  of  the  ozone  whicli  is  slowly  generated  by  the 
oxide  of  iron.     From  a  similar  cause  a  flock  of  rust  on  a  bright  surface 
of  steel  will  steadily  enlarge  and  deepen.     It  would  seem  a  priori  proba- 
IjIo  that  in  the  blood  iron  acts  as  it  does  out  of  the  body.     If  this  be 
«o,  by  increasing  oxidation  an  increase  of  the  iron  in  the  blood  should 
<aiuse  elevation  of  temperature  and  increased  elimination  of  urea.     The 
studies  of  W,  Pokrowsky  (  Virchow's  Archiu^  Bd.  xxii*)  have  shown  that, 
in  cases  of  ana>mia,  after  the  exhibition  of  iron  the  temperature  does 
rise,  even  when  in  the  beginning  it  was  not  below  normal,  and  that 
simultaneously  there  is  an  increase  in  the  daih^  elimination  of  urea; 
and  the  expei'iments  of  Botkin,  as  quoted  by  Sasse  (I  have  not  seen  the 
original),  establish  the  same  fact  in  regard  to  healtJiy  men.     The  in- 
creased oxidation  cannot  be  due  simply  to  an  increase  in  the  number  of 
the  red  corpuscles,  for  while  the  latter  accrues  slowly,  Pokrowsky  found 
that  the  temperature  sometimes  rose  within  five  hours  after  the  exhibi- 
tion of  the  first  dose.     It  would  seem,  therefore,  that  iron  acts  dii^ectly 
on  the  blood  as  an  ozonizing  agent. 

Iron  in  very  minute  quantity  (Qticvonne,  Archives  de  PhjsioL^  de 
Therap,  et  d' Hygiene^  Oct.  1854,  p.  93)  is  at  times  present  in  normal 
urine,  and  the  exhibition  of  it  as  a  medicine  increases  the  percentage. 
According  to  the  researches  of  Quevenne  (p.  05),  the  elimination  of 
the  ordinary  medicinal  sails  of  iron  is  always  very  slight ;  but  the  ex* 
periments  of  Becquerel  (Simon's  Chemistry ^  vol.  iL  p.  264)  are  not  in 
accord  with  this.    The  amount  of  ij*on  in  the  urine  was  found  by  him 


•  Drs,  V.  n.  Mcyera  and  F,  WUImms  (Arch,  /.  Kjtpcr.  Path,  it,  PKarm.,  xui.  76)  haie 
■ladled  the  effocU  uf  enortnouEt  doijieH  of  the  ttvrtrate  of  irau  And  Aodium  u]>otj  the  iuwer  mni- 
mttl*.  Both  frog*  antl  raamronlst  are  killed  bj  it, — the  iymptoras  in  wanij'bliiwjdud  animuli 
bcHDj^  Tfnuittng,  fvurging,  grtat  full  of  the  blood -prcaaure^  niUBcuHar  vreaknc^s,  and  finally  wnia 
luid  death.  The  oxperimctitd  ahow  that  the  heart  is  not  mmob  aGTeoied,  but  the  raao<caotor 
ajtftern  and  tbo  spinal  m4jtwr  centres  are  paralyied* 
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to  vary,  in  those  taking  forruginoun  pi'epamtions,  very  greatly  and 
unaccountftlily  from  day  to  day^  but  the  elimination   eorunieDced   as 
soon  as  the  administration.    Br,  Zaleski  {Arch./,  Exper.  Path,  u.  PA/irT7k|H 
xxiii,)  belie vej^  that  \\m  rescarchea  have  shown  that  h*on  is  especialljIH 
eliminated  by  the  Hver.    AcconlinjLj  to  Quevonne^  the  haloid  salt^  e8ca}>o 
in  the  urine  much  more  fVeely  than  do  tho  other  pi\?parations* 

Almost  all   the  preparations  of  iron  are  more  or  less  astringent, 
and  when  in  tho  blood  veiy  probal^ly  exert  a  direct  influence  upon  thaH 
tissues,  contracting  them  not  merely  by  increasing  their  tone,  but  alac^B 
by  acting  on  their  vital  contractility. 

The  preparations  of  iron  may  be  divided  into  those  which  are  8<;dubIo 
and  tho&e  which  are  insoluble  in  water.     At  first  sight  it  would  appear^ 
that  the  former  class  of  preparations  would  be  those  moat  readily  ah^^ 
sorbed.     The  experiments  of  Quevcnne  (loc.  citJ)  have,  however,  de* 
moDstrated  that  these  soluble  preparations  are  lai'goly  precipitated  by 
the  gastric  juice   oven  when  it  is  strongly  acid.     This  precipitate 
probably  an  albuminate,  mixed,  when  the  gastric  juice   is   alkaline,'' 
with  the  oxide  of  the  metal     It  has   been   fuither  demonstrated  by 
Quevenne  tlmt  these  precipitates  do  not  yield  so  large  a  percentage 
material  to  the  acid  gastric  juice  as  do  some  of  the   insoluble   salt 
According  to  Mialhe  i^Chimie  appUqaee^  Paris,  1856),  after  tho  entranc 
of  an   iron  salt  into  the  blood  its  power  of  acting  as  a  ferruginous 
tonic  depends  upon  its  capability  of  being  decomposed  by  the  alkalics^y 
of  the  blood  in  such  a  wa}'  as  to  give  origin  to  albuminates.     Fron^f 
these  considenitions  it  would  appear  that  the  question  of  solubility  in 
water  is  of  very  Httle  importance  in  the  choice  of  a  chalybeate.     Quc^ 
%^enn0  has  demonstrated  that  the  reduced  iron  yields  the  largest  pev 
centage,  and,  as  it  is  nearly  free  from  iistringency,  it  is  probably  tb 
best  chalybeate.     If  a  soluble  preparation  be  desired,  the  ammonic 
potassic  tartrates  are  very  unin-itating.     If  Mitscherlieh  be  correct : 
liis  deductions,  the  protosalts  are  more  readily  absorbed  than  tho  sesquJ^ 
salts,  and  consequently  should  be  prefciTed  as  a  general  rule** 

There  are  some  pei'sons  in  whom  iron  produces  headache:  this  eafl^| 
only  sometimes  bo  obviated  by  the  use  of  laxatives,     Tho  observation^^ 
of  M.  Petit,  Dr.  N,  A.  Bub  now,  etc,  {Zeitschr,  /  Physiolog^  Chem,,  vii,), 
that  the  iron  preparations  in  large  doees  inhibit  the  digestive  proceeses, 
throw  some  light  upon  these  cases. 

When  iron  is  exhibited  in  the  usual  doses,  only  a  bmfdl  propor- 
tion is  absorb edy  tho  remainder  escaping  with  the  faeces,  to  which  it 
imparts  a  black  color*  This  black  color  is  due  to  a  convension  of  tho 
iron  into  tannates  and  sulphurets, — the  tannic  acid  of  the  finst  com- 
pound being  derived  from  the  food»  the  sulphur  of  the  second  froB 
the  intestinal  gases. 


*  I  have  lefi  tkia  u  in  eurlier  editlooa:  the  subject  of  tho  ntNtorpiioii  oT  iroa  lu-geotly 
ixteda  m^inYeatigatiun.     Soe  ftlao  Berlin,  A7»iu  H'vcAcM*cAr,,  1S77,  p.  ^d. 


I 


d 


TONICS.  475 

Ther,vpeutic8.— Tho  chiof  indication  for  Lbo  use  of  iroo  is  the  ex- 

isteoee  of  anaemia;  tho  contra-iudiciition^  a  state  of  plethora  :  on  these 

oiota  euffieiont  has  already  been  saidj  and  the  peculiar  actions  of  cer- 

l^tain  sAlts  will  be  considered  under  their  x'espoctive  preparuliouB.     The 

]>reparations  of  iron  which  are  recognized  by  the  U.S,  Pharmaeopceia 

are  unnecessarily  numerous. 

F£RROM  Rkductum — Kkduced  Irox.  U.S* — ^This  prepamtion  is  also 
JvQown  by  the  names  of  Ferri  PulviSj  Iron  bif  Nydrogai^  and  Quevenne^s 
Iron,  and  is  as  a  chalybeate  the  best  of  all  the  various  me«]icinal  forms 
of  iron.  It  is  made  from  the  subcarboimte  (sesquioxide)  by  exposing 
it  at  a  white  heat  to  the  action  of  hydrogen,  which  take?i  away  the 
oxygen  and  leaves  the  pure  metallic  iron.  It  oceui-s  as  a  liglit^  iron- 
gray,  tasteless  powder,  which  slioukl  be  completely  dissolved  by  dihite 
snlphujic  acid  without  yielding  the  odor  of  sulphuretted  hydrogen,  and 
when  touched  with  a  lighted  taper  should  ignite  and  burn  to  the  bit)wn 
^ oxide  of  iron.  If  it  be  blaeic,  or  if  it  fail  to  an?*wer  the  tests  given 
» above,  it  is  impure;  and  indeed,  as  oflei*ed  in  the  shops,  not  rarely  it 
is  entirely  spurious.  Of  all  the  efficient  preparations  of  ii\jn  it  is  the 
freest  from  astringency.  The  dose  is  from  two  to  tive  grains,  taken 
in  pill  form  after  meals.  As  it  is  entii-ely  tasteless,  it  is  frequently 
given  to  children  in  eh oeo late-drops  or  lozenges,  which  are  taken  as 
confectionery. 

FXRRt  OXIDUM  HVDRATUM — HyDRATED  OxU)£  OF  IftON.  V.S. — The 
ffydraied  Sesquioxide  of  IroHy  made  by  precipitating  tbo  tersulphato 
with  ammonia,  is  a  reddish-brown  powder^  which  is  used  solely  as  an 
antidote  to  amonie.  For  tbis  pur]K>se  it  sbotild  be  freshly  prepared, 
and  shoukl  be  so  moist  as  to  constitute  a  magma.  Its  virtues  are  de- 
teriorated by  age,  even  when  it  is  kept  under  water,  and  are  entirely 
destroyed  by  drying.  If  the  solution  of  the  tersuipbatc  of  iron  be  not 
at  hand  in  an  emergency,  the  perch loride  wiil  yield  just  as  useful  a 
produet,  and  carbonate  of  sodium  may  be  substituted,  if  cii'cumstanccs 
necessitate  it,  for  the  ammonia.  The  precipitate  frills  at  once,  and 
may  be  washed  by  putting  it  in  a  piece  of  muslin,  squeezing  out  the 
original  f  uid^  and  then  pouring  on  some  fresh  water.  As  the  sesqui- 
oxide of  ii*on  is  perfectly  innocuous,  it  should  bo  very  fi-ecly  admin- 
istered when  used  as  an  antidote,  especial iy  since  it  acts  only  when  in 
excess.  A  teaspuonful  to  a  tahlespoonful  of  it  should  bo  stirred  up  in 
water  and  taken  at  once,  the  dose  being  repeated  several  times  if  ncees* 
sary.  The  Ferri  Oxidum  Ilydratiun  cum  Magnemai  U.S.,  dirtci's  from 
the  hydrated  oxide  in  containing  magnesia,  which  is  substituted  in 
excess  for  the  ammonia  as  a  precipitant,  As  magnesia  is  not  at  all 
irritant,  and  is  itself  antidotal  to  arsenic,  this  new  pix^paration  offers  do* 
eided  advantages  over  the  older  antidote.  It  should  he  given  promptly 
and  freelv. 


476 


GENERAL  REMEDIES. 


Ferri  Carbonas  SACCDAEATrs.  U.S.—Saccharated  Carbojiate  Of 
raow. — This  grocniah-gray  powder  is  made  by  pttjeipitating  a  syrupy 
solution  of  the  sulphate  of  \von  by  bicarbonate  of  sodium.  Throughout 
the  subsequent  washings^,  and  during  drying,  sugar  is  kept  constantly 
present  in  large  amount,  so  as  to  prevent  the  absorption  of  oxygen, 
and  the  consequent  conversion  of  the  protocarbonate  into  the  seiiqui^^H 
oxide*  This  is  a  very  good  chalybeate,  n curly  free  from  astringency,^| 
and  may  be  given  in  doses  of  from  thi\jo  to  live  grains,  in  pill  form, 
Filulm  Ferri  Compositcej  U.S.,  eon  tarn  the  pi^otooarbonate  of  iron  and 
myrrh.  They  are  sometimes  used  in  anaMiiia  with  amenorrhoea ;  one 
to  three  pills  three  times  a  day.  The  Mistura  Ferri  Compos ita,  U.S., 
a  liquid  preparation  containing  substantially  the  same  ingredients 
the  compound  pills.     Dose,  one  to  two  tablespooufuls. 


nc 
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Ferri  Sulphas — Sulphate  of    Iron.     TJ.S.     (FcO,SO,  +  7HO — • 
FoSO^+7H,0).    The  pure  protosulphate  of  iron  is  made  by  dis»olviu| 
iron   in   dilute  sulphuric  acid.      It  occurs  in  transpai*ent   efflorescenl 
rhombic  pri.snis  of  a  paie  blubb-grcen  color  and  a  metallic  styptic  tiiste 
The  sulphate  of  iron  is  a  very  decided  astringent,  and  in  a  concentrat 
form  and  sufficient  amount  acts  as  an  irritant  poison,  producing  vomit 
ing,  purging,  and  gastrointestinal  inflaninuitiun  *     Externally  its  sok 
tion  (five  to  twenty-tive  grains  to  the  fluidounce)  is  used  as  an  astringenl 
lotion.     It  has  been  especially  recommended  in  this  form  (Ji  to  Oj)  ill 
erysipelas.     As  a  simple  chalybeate  the  eul))hatc  of  iron  should  neve 
bo  used.    In  chronic  diarrhmi  it  is  sometimes  employed  as  a  tonic  astrin- 
gent.   Dose,  five  grains;  in  the  form  of  the  dried  sulphate  (Ferri  Sul,^^ 
pkas  ExsiccatuSy  U.S.),  three  grains.     Ferri  Sulphas  Freecipitatus^  ^^^^H 
is  simply  a  pure  ferrous  sulphate  obtained  by  precipitation,  and  may  be 
used  instead  of  the  older  j) reparation. 


Liquor  Ferri  Subsulpiiatis^Mon8EL*s  Solution.  U.S. — The  sol 
tion  of  the  subsulphate  [of  the  sosquioxido]  of  iron  (often  incoiTcctl 
called  solution  of  the  persulphate  of  iron)  is  a  most  powerful  astringent 
and  styptic,  and  is  used  solely  as  such.  It  is  but  slightly  irritunt,  and 
is  the  best  of  all  the  astringents  for  stanching  hemorrhage  when  it 
can  be  applied  directly  to  the  part,  as  in  external  wounds^  or  in  hwm/i' 
(eniesis.  In  hemorrhage  fmm  the  stomaeh,  ten  drops  of  it  may  be 
given  in  a  tablespoonful  of  water,  the  dose  being  repeated  as  necessary. 
Applied  by  means  of  the  atomizer,  it  is  often  very  etficient  in  hcnno^ 
if/sis.  In  such  a  case  the  fluid  to  be  atomized  should  have  the  strengt 
of  from  five  to  twenty  drops  to  the  ounce.  The  inhalation  should  lai 
from  five  to  fifteen  minutes,  and  be  repeated  at  intei-vals  of  an  hour 
or  longer.     It  is  veiy  essential  that  the  liquid  should  be  finely  pulver- 

•  In  •  oase  reported  in  the  N.  T,  Med,  Journ.,  jLxxvUi.  401,  Iho  eArly  lymiktotfis, 
Ftntoii  by  tbe  pnlient|  were  chiefly  nervous:  riUb  confideiico  cftn,  however,  b©  reyotsod  Ui  1 
luiticiil's  report  uf  nymptome  or  of  the  UJjaouDt  lagctftod. 
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ized.     In  diphtkeriaj  MonseFs  solution  is  very  valuable  applied  freely, 
fo£  full  strength  or  diluted  pro  re  natUj  to  the  throat  every  three  to 

twelve  hours.     In  overdone,  MonseFs  solution  is  an  irntant  poison  :  the 
'antidote  is  soap  or  an  alkaline  eui'bonale. 

The  Sohtlon  of  the  Ttr sulphate  (Liquor  Ferri  TERSutrHATis,  TT.S.), 

owing  to  its  irritant  action,  Is  used  only  to  make  the  sesquioxido  prep- 
»ratiou9. 

TiNCTURA  Ferri  Chloridi— Tincture  of  Chloribe  of  Iron.  U.S.,  eon- 
tains  the  scsquiehloridti  of  iron,  hydrochloric  acid,  and  alcohol,  and,  from 
the  reactions  of  the  lust  two  ingt^edients,  hydrochloric  other.  It  m  pi^e- 
pared  by  adding  alcohol  to  the  ofRcinnl  Liquor  Ferri  Chloridi,  and  is  a  red- 
dtsh-yellow,  astringent,  irritating,  somewhat  corrosive  liquid.  It  is  an 
excellent  chalybeate,  possessed  of  peculiar  properties,  probably  in  some 
tneasure  due  to  the  other  which  it  contains.  It  is  a  diureticj  inciieasing 
i  often  very  decidedly  the  daily  urinary  seci'^tion.  It  appears  also  to 
exert  an  astringent  influence  upon  the  urino-gonitiil  mucous  membrane, 
and  is  frequently  employed  with  tincture  of  cantharides  in  gleet  In 
chronic  BrighVs  dismse  it  is  often  of  very  great  service  as  a  chalybeate 
diuretic.  In  erysipelas  it  is  constantly  employed  with  remarkable  re- 
sults, controlling  the  disease  iu  a  manner  not  yet  understood.  Analogy 
has  anggosted  its  employment  in  other  adynamic  affections,  such  as 
diphtheria  and  pymmia^  but  its  value  in  these  diseases  is  much  raoi*e 
doubtful.  Locally  it  is  used  as  an  astringent  in  sore  throaty  for  this 
purpose  its  strength  should  bo  reduced  at  least  one-half,  As  it  is  very 
destructive  to  the  teeth,  care  ought  to  be  exercised  in  its  use  about  the 
mouth,  and  also  in  its  administration.  The  dose  is  from  ht'tcon  to 
thirty  drops,  given  as  a  chalybeate  throe  times  a  day ;  in  erysipelas, 
every  two  or  three  hours.  The  orangery ellow  crystalline  deliquescent 
Se^qui chloride  of  Iron  (Ferri  Chlorii>um)  (Fe,Ci,— Fe,Cljj  is  olticinal, 
but  i»  very  I'ai'ely  used. 

Syrupits  Ferri  loDrni.  U.S. — ^The  Syrup  of  Iodide  of  Iron  conimns 
7.33  per  cent,  of  the  diy  protiodide  of  iron  In  the  iuidraehm,  and  is 
made  by  agitating  iron,  iodiiic.  and  water  together,  and  adding  hot  syrup. 
It  IB  a  transparent,  gi*oonish  liquid,  of  a  sweet,  ferruginous  taste.  It 
deposits  no  sediment  on  keej)ingj  and  should  not  affect  the  color  of 
fcttareh.  If  it  strikes  a  blue  color  with  the  latter  substance,  it  contains 
free  iodine.  The  syrup  of  iodide  of  iron  is  a  favorite  remedy  in  those 
cases  of  ana?mia  in  which  there  is  a  distinct  scrofulous  taint.  It  is 
believed  to  possess  the  peculiar  al lenitive  powers  of  iodine,  conjoined 
with  the  tonic  properties  of  iron.  It  is  nmeh  used  in  scrofulosis  oc- 
curring in  anemic  children ;  but  it  eerliiinly  possesses  no  advantages 
over  a  ferruginous  tonic  and  iodine  when  given  eeparutely  but  simul- 
laneously.  Indeed,  it  seems  to  me  uncertain  whether  its  use  is  as  effec- 
tive as  the  separate  administration  of  iodine  and  iron.     The  dose  of  it 
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for  a  child  two  years  old  is  five  to  ton  dropg;  for  an  adult,  thirty  \ 
Ibrty  minims.  As  it  affects  the  teeth  very  seriously,  it  should  alwaj 
be  fj'eely  dihited  when  taken,  and  the  mouth  should  be  well  washed* 

after  its  administration. 

Feeri  loDtnuM  Sacchaeatum.    U.S. — Saccharated  Iodide  of  Iron  iff^ 
a  yc'lluwii^h-white  or  grayish  powder  wbieh  represents  the  chemical  and 
medical  properties  of  the  corresponding^  syrup^  being  prepared  by  a 
parallel  proeess.     It  may  be  substituted  lor  the  syrup  in  doses  of  fron^H 
two  to  five  grains  given  in  pill  form.  ^| 

DiALYZED  laoN. — Fertum  Dtali/satum. — This  is  a  clear,  neutral,  nearly 
taj^tcle^s,  dark -red  liquid,  prepared  by  dialyzing  a  solution  of  the  chlo- 
ride of  iron.  Its  exact  chemical  coinpoeiition  is  uncertain.  It  contains 
a  minute  proportion  of  chloride,  and  it  is  possible  that  the  iron  exist 
m  a  basic  oxychlorlde.  It  bears  dilution  with  pure  water,  but  is 
once  precipitated  by  alkalieSj  almost  all  soluble  salts,  and  many  oi^nw 
substances.  As  the  iron  oxide  in  this  condition  is  unable  to  pass  through 
animal  membranes,  it  has  been  asserted  that  it  cannot  be  absorbec 
Clinical  experience  shows,  however,  that  it  is  absorbed,  and  a  priori  it 
seems  certain  that  the  dialy?:ed  iron  must  undergo  change  the  moment 
it  enters  the  stomach.  In  %vhat  form  absorption  takes  place  we  do  not 
know.  Its  tastelessness,  harmlessnoss  to  the  teeth,  and  comparative 
freedom  from  astringency  have  rendered  it  a  favorite  chalybeate,  not- 
withstanding its  feebleness.  The  assertion  frequently  made  that  it  neve 
constipates  is  an  error.  It  should  never  be  used  in  combination.  Th 
dose  is  twenty  to  forty  drops.  DialyEed  iron  is  antidotal  to  arsenic 
It  is  harmless,  and  in  cases  of  poisoning  a  tablespoonful  should  be  ad 
ministered  at  once,  and  repeated  pro  re  nata  (see  Phila.  Med,  Time 
vol.  viii,  pp.  104,  151,  335). 

Th  e  r  e  a  re  f u  u  r  o  ffi  c  i  n  a  1  Citra  te^s  of  Tro  w ,  al  1  sol  nb !  e  i  n  water,*  T  wo  o  { 
these  (FjiKiti  Citras  and  Ferri  et  Ambiomi  Citras)  occur  in  garncty- 
rod  scales,  and  are  simply  mild  ehalybeates.  Dose,  five  grains.  Th© 
Citrate  of  Iron  i^nd  Quinine  (Ferri  et  Quinin.^  Citras)  is  in  transpareot 
scales,  varying  from  reddish  brown  to  yellow isb  brown  in  color,  with  a 
tint  of  green.  The  Citrate  of  Iron  and  Strychnine  (Ferri  et  Strychnin je 
Citras)  contains  one  per  cent,  of  strychnine.  ■ 

There  are  two  officinal  Tartrate's  of  Iron  (Ferri  et  Ammoxii  Tarteas| 
and  Ferri  et  Potassii  Tartras),  both  occurring  in  garnety  scales,  and 
both  sohible  in  water.     Dose^  fi%'e  grains.     The  Lactate  of  Iron  (Ferri 


•  Dr.  Qlacvucke  (AreA.  /.  E^ptr.  Pttth,  n.  Phnrm,,  Xf'n.  455)  has  experimented  tspon 
rabbit«i  hj  the  hypodermic  JnjcctioD  of  eitrato  of  iron,  lie  finds  tlmt  th«  in?it  AppcArs  in  the 
urine  in  ball'  ftu  brjyr,  that  the  maximum  proporiiuu  ia  reacbod  in  twu  to  four  hours,  nnd  thl 
lifter  twenty-rivc  baurs  eliminatioti  cease».  In  mfiii  he  etAte«  tbAt  these  InjeciionB  nre  w«li 
liorne,  nnd  the  thempeatio  effeots  «&tiefaotorjr.  The  d^se  of  tb«  eitrik^te  asod  for  lU)  Adull  wom 
tkbcnt  1.5  grain B. 
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Lactas,  tJ,S.)  oecnTS  in  c^roonish -white  eryetnlHrio  crusts  or  grains,  sol- 
uble in  fartjoight  parts  of  water.     It  is  a  good  ehalyboato.     Do^e,  five 
grains.    There  are  two  officinnl  Phosphates  of  Iron ^  which  may  be  used 
in  five-grain  closes.     Ferri  Phosphas  is  a  bright  Hhite-colorcd  insolu- 
ble powder.     Ferri  Pyrophospiias  is  an  excellent  preparation,  occur- 
i-ing  in  applo-green  scales,  somewhat  soluble  in  water,  and  nearly  free 
from  astringeney  and  ferruginous  taste.    Amnwnio-ferric  Alum  (Ferri  et 
.AMMonit  StJLPHAfl,  U.S.)  oceura  in  octahedral  crystals  of  a  pale  violet 
oolor.     It  is  fTuely  soluble  in  water,  is  veiy  astringent,  and  h  used  only 
in  atonio  lencorrhasaj  in  whrch  affection  marked  benefit  is  often  gained 
Yyy  the  exhibition  of  it  in  five-grain  doses  three  times  a  day.    Bro* 
mide  of  Iron  (not  officinal)  has  recently  been  highly  recommended  by 
Dr.  Da  Costa  in  chorea  and  incontinence  of  urine  in  children  {Medical 
and  Surgical  Reporter^  1874).     He  gives,  to  a  child,  ^vo^  grains,  dissolved 
in  syrup,  and  rapidly  inci*ease8  the  dose  to  twenty  grains.     In  a  few 
trials  1  have  found  it  useless  iu  chorea* 

Manganese. — The  Black  Oxide  of  Manganese   (Mangani  OxmtTM 
Nigrum,  U.S.),  and  tbe  Sulphate  (Manoani  Sulphas,  U.S.),  have  been 
supposed  by  t^ome  to  possess  thempeutic  pi-operties  similar  to  those  of 
iron.     The  metal  manganesium  certainly  exists  in  the  bluud,  but  its 
salts  have  failed  to  gain   the  cuntidence  of  the  profession,  although 
Lhighly  recommended  by  llannon,  of  Belgium,  and  by  Petrequin  {Nou- 
It^^  Recherchcs  du  Manganese^  2d  ed.,  Paris,  1852,  also  Bull  Therap.^ 
ch,  1852)  as  an  adju\*atit  to  the  chalybeatcs.     In  Dr.  Clarrod's  ox- 
[penmenls  upcm  antemia  {Med.  Ttmes  and  Gaz.,  1S63)  the  preparations 
•  of  manganese  failed  to  be  of  ser\'ice.    C.  C.  Gniclin  is  said  (  U.S.  Dispen- 
satori/)  to  have  found  the  sulphate  act  as  a  powerful  choJagogue  on  the 
lower  animals ;  and  Dr.  Thomson  states  that  it  is  a  purgative  to  man 
in  doses  of  one  or  two  drachms.     Di\  Leand  affirms  {Glasgow  Med* 
Jaurn^t  Jan.  1865)  that  the  oxide  of  manganese  is  therapeutically  equiva- 
lent to  the  preparations  of  bismuth  excepting  in  that  it  does  not  con- 
'  fitipate,  and  that  it  may  bo  used  with  advantage  in  gastralgia,  pi/rosis^ 
and  similar  stomachic  derangements. 


AOIBUM    SULPHUHICUM^SULPHURIO   ACID.     U.S. 

Od  of  Vitriol  (SO^JIO — H^SO/j  is  when  pure  a  colorless,  heavy 

liquid  (sp.  gr.  1.843).     On  exposure  to  the  air  it  rapidly  absorbs  moist- 

r  are  and  becomes  less  dense.     When  its  specific  gravity  is  L78,  it  de- 

^  posits  crystals  of  the  bihydmtcd  aeid  at  28""  F,  and  may  burst  the  glass 

in  which  it  is  kept.    Owing  to  its  great  affinity  for  water,  it  is  used  in 

chomistr}'  as  a  desiccant. 

Phvsiolooical  Action. — Concentrated  sulphuric  acid  is  powerfully 
corrosive  of  both  animal  and  vegetable  tissues,  abstracting  the  elements 
of  water  and  leaving  the  carbjn  uutoucbed.     It  consequently  blackens 
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organic  matter  at  the  eame  tirao  that  it  destroya  its  texture*     When 
afJminislcrcd  in  therapeutic  doses  and  absorbed  into  the  blood,  it  is  ooi 
verted  into  sulphates,  and  as  such,  so  far  as  is  known,  is  eltminated. 

It  escapes  by  the  kidneys,  as  lias  been  proved  by  Dr.  H,  Ben 
Jones  (Lectures  on  Pathol,  and  Therap.,  London,  1867)  in  rc^rd  to 
largo  therapeutic  doses,  and  is  attested  by  MaukopttT  as  occurring  after 
poisoning.  As,  however,  the  amount  of  elimination  by  the  kidneys 
eeoms  to  be  slight,  it  is  very  probable,  as  Dr.  Headland  (Action  of 
MedicineSy  London,  1852)  conjectures,  tliat  it  is  excreted  both  by 
lower  bowel  and  by  the  skin.  Locally  applied^  dilute  sulphuric  acid  I 
an  astringent^  and  clinical  experience  proves  that  it  exert«  a  simili 
action  when  taken  into  the  system.  Under  such  circumstances  i 
astringent  influence  is  most  marked  upon  the  skin  and  intestine,— pan 
which  arc  believed  to  excrete  it :  it  is  therefore  possible  that  this  action 
is  in  a  measure  local,  and  depeiulent  upon  the  presence  of  the  excivted 
aeid.f 

Therapeutics. — Concentrated  sulphuric  acid  is  not  rarely  used 
an  escharotic,  for  which   purpose  it  is  mixed   with   finely-pawde; 
charcoal  so  as  to  term  a  paste.    Appropriately  diluted,  it  has  been  us( 
as  a  stimulant  aud  astringent  lotion  in  venereal  and  other  indolent  ulcen 
Internally,  sulphuric  acid  is  very  useful  as  an  astringent  in  coUiquat 
sweats  (niijht'Sweat'S)  and  in  profuse  serous  diarrkceas,     I  have  used  it 
with  great  advantage  in  the  sudden  serous  vomiting  and  purging  of 
infants  known  as  cholera  infantum.  J 

It  baa  been  employed  with  advantage  in  cholera^  and  a  romarkablo 
series  of  observations  by  I>r.  R.  G.  Curtin  (Phila,  Med,  Times,  vol.  iii. 
p.  649)  at  k-nst  fbrnish  good  reason  for  further  testing  its  powers 
a  prophj-lactic  against  this  disease.  The  facts  recorded  by  Dr.  Curt! 
are  as  follows.  A  very  severe  epidemic  of  the  disease  ceased  in  tb 
Insane  Department  of  the  Philadelphia  Almshouse  within  twelve  hou 
after  the  lunatics  were  all  put  upon  the  free  use  of  sulphuric  aci< 
lemonade ;  the  only  now  case  after  this  being  in  a  man  who  refused 
use  the  pri>phylactiL*.  Two  tlays  after  the  use  of  the  sulphuric  acl 
was  stopped,  two  new  eases  occurred,  and  the  epidemic  %vas  agai 
arrested  by  the  use  of  the  acid.  In  the  surgical  wards  of  tho  Hospital 
Department  the  acid  was  used  from  the  beginning  of  the  epidemic 
and  these  wards,  although  in  no  way  rsoluled,  were  the  only  parts  oi 
the  institution  un visited  by  the  disease. 

Sulphuric  acid  was  fonnerly  used  in  hemorrhages^  but  is  now  rare! 


I 
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•  The  observation  of  Ore  (CompieM-RenduM,  1875),  that  considerable  qaantitica  of  dilul 
»ei{ls  CUD  fa«  InJcNtjteil  into  tho  blooil  ^viihout  cauiing  onAgalation  or  serious  disturbfinoe,  hi 
l»ct>n  (!oaflrmc4i  bj  Dr.  Paul  Gutttniinti  (  riVr/iofer*«  Arckivj  Ixix.  534),    Xbo  acid  ii  probably  at 
otico  ucutmlued  by  the  alkali  of  th^  bl©od» 

f  The  action  of  l^rgc  but  not  oorm.sivo  dtjtps  of  tuiiieral  ajJidi!  upon  animals  has  been 
some  extent  it u died  by  Dr.  F,  Uofioeiater  {Prnfjer  Med.  Wochettufhr,,  137<>,  ir.  75).  Deal 
Kc  bcjUeToa,  rejulu  from  asphyxia,  due  to  the  aoidificalion  ia  tbe  Wocxi  of  the  iblkalino  tntl 
wbifib  terve  a«  vebiolea  id  carry  jug  tbo  oarboaic  acid  froui  Ibc  tit^duei. 
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employed.  It  is,  I  think,  much  less  efficacious  than  some  other  rerae- 
fiies.  Id  acute  lead'poiso}U}itj  iho  dilute  acid  19  an  etficieiit  antidote^  and 
it  has  heen  proposed  by  M.  Gendrin  (Dr,  Bennett,  Lancet^  185t))  as  a 
remedy  in  chronic  lead -poisoning.  Ae,  however,  he  combined  its  internal 
exhibition  with  the  daily  use  of  warm  sulphur-bat hs,  it  is  doubtful  how 
much  of  the  successful  result  was  due  to  its  action.  It  is  ditficult  to 
perceive  how  it  can  do  good  in  these  cases,  and  I  do  not  think  the 
clinical  proof  that  it  does  so  has  as  yet  been  brought  forward* 

ToxicoLooY.— When  flwallowed  in  concentrated  form,  sulphuric  acid 

nets  as  a  corrosive  poison.     Death  from  collapse  has  resulted  in  two 

floors  and  a  half  (ease,  Med,  Times  and  Gaz,,  vol.  i.,  1863),  but  usually 

"the  course  of  sulphuric  acid  poii^oning  is  much  more  protracted,  the 

iatal  result  having  been  delayed  in  ftome  cases  for  several  mouths.    The 

visual* symptoms  are  pain  in  the  mouth,  throat,  and  epigastrium,  violent 

^omitin^,  ofTten  of  tarry  matters,  with  Hymptoms  of  collapse,  such  as 

<;old  extix^mities,  feeble  pulse,  suppressed  voice,  and  clammy  skin.    The 

mind  is  generally  clear  to  the  last.     Profuse,  and  sometimes  bliDody, 

sahvation  is  commonly  present     The  parotids  sometimes  swell  as  early 

as  the  fourth  day,  and  Maukopff  {Syd.  Soc,  Year-Book,  1863)  has  seen 

suppurative  parotitis  apparently  induced  by  closure  of  the  duct  of 

Steno,  retention  of  secretion,  and  consequent  irritation  of  the  gland. 

The  later  symptoms  are  those  of  ulceration  of  the  cesophagus  and 

Moraach,  and  need  not  be  dwelt  upon  here.    The  larj^nx  is  often  pro* 

foundly  atfected*     There  is  a  very  marked  increase  in  the  amount  of 

sulphates  in  the  urine,  which  may  be  albuminous  and  contain  granular 

casts.    Desquamative  nephritis  may  be  developed  several  days  after  the 

Hubsidence  of  the  first  symptoms.     Thus,  in  one  of  the  cases  rcporteil 

by  MaukopfiTy  urine  which  had  ceased  to  be  albuminous  on  the  thinl  day 

became  so  aejain  on  the  twentieth,  with  a  simultaneous  development  of 

Cftste  containing  blood-corpuscles;   after  death  tubular  nephritif^  was 

found.    Another  symptom  notcfl  by  Maukopff  was  intercostal  neuralgia. 

After  death,  gi-cater  or  less  destruction  of  the  oesophagus  and  the 

stomach,  or  of  the  air-passages,  is  found.    The  black  color  of  the  slough 

h  a  diagnostic  sign  which  an  examination  of  the  mouth  will  sometimes 

render  available  before  death. 

The  most  important  part  of  the  treatment  of  sulphuric  acid  poison- 
ing consists  in  the  immediate  and  free  exhibition  of  the  antidote^*,  which 
should  be  given  in  milk  or  in  water.     The  best  antidotes  are  cbuik,  mag- 
nesia, whitewash,  and  soap.     Christison  condemns  the  use  of  the  alka- 
line carbonates,  becau.se  they  are  themselves  irritating.     As,  however, 
in  the.se  cases  time  is  a  matter  of  vital  importance,  if  the  alkaline  car- 
bonates be  the  only  antidotes  at  hand  they  should  be  used  unhesitatingly. 
AoMlNiSTiiATiON.^Sulpburic  acid  should  of  course  be  given  properly 
diluted,  and  with  the  requisite  precautions  to  prevent  its  injuring  the 
teeth.     It  is  best  administered  in  the  form  cither  of  the  dtlnfc  (Aridum 
^Siilphuricum  Ddutum — 1  to  9,  U.S.;  sp.  gr.  1.082;  dose,  ten  to  thirty 
■  81 
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drops)  or  of  tho  aromatic  sulphuric  acid  (Aclduni  Sulpkuricum  Af^mati- 
cum — 1  to  5,  U.S.),  The  last  preparation  contains  alcohol  and  aro- 
matiea.    Its  doe©  is  from  ten  to  twouty  drops. 

AOIDUM   HYDROCHLOmCUM— HYDROCHXpOHIC    ACID. 

U.S. 

Hydrochloric  acid  ie  a  colorless  aqueous  solution  of  hydrochlorio 
acid  gart,  having  the  specific  gravity  of  LKJU,  and  containing  rather 
more  than  33.9  percent,  of  tho  gaa.  The  hydroehloric  or  muriatic  acid 
of  ooromcree  commonly  has  a  yellowish  tintj  produced  by  sesquichlunde 
of  iron,  or  flometimes  by  organic  matter, 

Physkjloqical  Action. — In  it^  concentrated  form  hydrochloric  acid 
is  highly  corrosive,  but  less  so  than  either  snlphuric  or  nitric  aoid.  It« 
astringent  properties  are  not  all  decided,  if  intleed  it  really  possess 
any.  As  it  probably  is  odo  of  the  natural  acids  of  the  stomach,  it 
would  seem  as  though  it  ought  to  be  capable  of  aiding  digestion.  It 
also  appears  to  have  influence  over  the  glandular  system  of  the  ali- 
mentary canal,  increasing  by  its  action  their  normal  seeretiuns. 

Thkrapeutics. — In  storftachic  dy^pepmiy  muriatic  acid,  with  or  with- 
out pepi^in,  is  otHon  useful  by  aiding  in  the  digestion  of  the  food.  In 
other  cases,  where  the  dyspepsia  is  intestinal,  with  a  tendency  to  diar- 
rhoea  and  loss  of  appetite^  muriatic  acid  combined  with  strychnine  and 
Bome  aromatic,  such  as  compound  tincture  of  cardamom,  is  oft^n  very 
advantageous.  In  lowfavcrs  the  use  of  mineral  acids  has  been  highly 
extolled  by  various  authorities,  1  have  seen  a  number  of  cases  treated 
upon  this  so-called  '*  Swedish  ptan,"  and  have  never  been  able  to  perceive 
that  the  acids  do  any  real  good, 

Jjomlly,  diluted  muriatic  acid  has  been  recommended  by  Bretonneait 
in  diphtheria.  He  employed  a  mixture  of  one  part  of  tho  acid  to  two 
parts  of  honey ;  but  bolder  practitioners  have  used  it  of  fall  strengilif 
with,  it  is  asserted,  good  effect.  It  should  be  applied  by  means  of  a 
little  mop,  scmpulous  care  being  exercised  to  prevent  any  of  the  acid 
from  coming  in  contact  with  parts  not  protected  by  false  membrane, 

ToxicoiX)aY. — Hydrochloric  acid,  as  a  poison,  is  similar  in  its  effects 
to,  but  less  powerful  than,  sulphuric  acid,  recovery  having  occurred 
after  the  ingestion  of  an  ounce  of  the  officinal  acid  {Boston  Medical  and 
ASurgienl  Journal,  voL  xv,).  The  ireatment  is  similar  to  that  of  pobon- 
JDg  from  other  mineral  acids. 

Administration. — ^The  acid  is  beat  given  in  the  form  of  the  officinal 
Acidum  Hydrockioricum  IHlutum  (Jiv  to  Oj  ;  sp.  gn  1.038).  Dose,  ten 
to  thirty  drops,  properly  diluted. 

AOIDUM   NITEICUM— OTTRIC   ACID.     U.S. 
A  liquid  of  the  specific  gravity  of  L420»  which  as  first  made  is  eolor- 
less,  but  by  exposure  to  the  light  acquires  a  yellow  tint.     It  oxidises 
all  of  the  common  motuls  except  gold,  and  is  exceedingly  corrosive  to 
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living  tissue,  whicli  it  stains  an  indelible  yellow.  When  diluted  it 
convertij  mo«t  animal  aud  vegetable  substances  into  oxalic,  malic,  or 
carbonic  acid. 

Physiological  Action. — When  applied  to  any  portion  of  the  living 
^rgault^m,  nitric  acid  aetj^  aa  a  most  powerful  ehemical  caustic.  When 
\*ery  greatly  diluted,  it  is  a  einiple  local  stinmlant,  with  very  Blight 
awtringeut  powers.  Owing  to  itjij  chemical  activity,  its  vapor  was  at 
one  time  used  as  a  disinfectant ;  but  it  haa  been  superseded  by  other 
eub&ttances.  Taken  internally  in  auiall  amount,  it  acta  as  a  Btimulant 
^pon  the  glandular  system  of  the  aliruentary  canal,  and  in  serous  diai^ 
irhcea  appears  to  exert  an  astringent  influence.  It  Heems  to  me  very 
3>robable  that  these  effects  ai'e  lot*al  mther  than  constitutional,  due  to 
^  direct  action  of  the  acid  upon  the  mucooH  niembratiL^  of  the  bowel. 
On  entering  the  blood,  nitric  acid  must  be  converted  into  a  nitrate. 
In  regard  to  its  elimination  we  have  but  little  definite  in  formation, 
but  it  probably  escapes  lhr<jiigh  the  same  ehannelH  a«  does  sulphuric 
d, 

THKELkPEUTics. — Nitric  acid  is  used  quite  frequently  as  an  escharotie, 
especially  in  cases  of  chuncres  ami  venereal  or  other  warts.  In  its  em- 
ployment cai-e  should  be  taken  to  protect  the  sound  tissue  by  oil,  or, 
still  better,  by  a  layer  of  soap.  It  may  be  applied  by  means  of  a  splinter 
of  wood,  or,  if  it  is  to  be  used  more  freely,  by  a  little  mop.  When  it  has 
penetrated  as  deeply  as  is  desirable,  washing  the  part  with  warm  soii|> 
suds  will  prevent  further  actiou.  Very  much  diluted  (five  to  twenty 
drops  to  the  ounce),  it  forms  a  good  stimulant  lotion  for  indolent  ulcers. 
It  should  not  be  employed  as  a  mouth-wai^h,  on  account  of  its  destructive 
action  on  the  teeth.  Of  coui'se  this  does  not  apply  to  its  use  as  a  caustic 
in  cancrum  oriSy  in  which,  as  in  other  forms  of  acute  gangrene^  such  as 
phagedena  chanrres  and  hospital  gangrene^  it  is  very  efficient.  In  these 
cases  it  must  be  applied  thorough  ly. 

Intx?rnally,  nitric  acid  has  been  used  in  low  femrs^  but  with  doubtful 

advantage.     In  di/spepsia^  in  chronic  hepatic  congest  ion  y  in  the  oxalic  acid 

diathesis^  in  the  di/serasia  of  constitutional  si/pkiliSy  nitnc  acid  has  been 

employed  with  advantage,  but  is  much  inferior  to  nitro-hydrocbloric 

Acid. 

In  1826  Dr.  Hope  claimed  for  Acidum  Nitrosum  a  epeciflc  action  iii 
mmrous  diarrhma,  im^hiding  the  sudden  acute  diarrhoeas  of  hot  climatee, 
^nd  in  the  chronic  dgst^nteries  origijiatiag  under  similar  circum stances. 
The  formula  he  employed  is  as  follows  r  R  Acidi  nitroai,  f  31  j  Mistune 
^aniphorte,  f  Jviii ;  Misce,  et  atlde  Tinct.  opii,  gtt.  xl.  S. — A  fourth 
Jz^art  to  be  taken  every  three  or  four  hours.  Under  the  name  of  If  opt  s 
<3ctniphor  Mixture  a  prepunition  simihir  to  this  has  been  much  used,  hut 
tias  gradually  lost  the  confidence  of  the  profession,  chiefly,  I  believe, 
Viccause  on  theoretical  grounds  the  original  formula  has  been  departed 
^>om.  The  ^Atrous  Acid  of  the  shops  (Acidum  Nitrosumy  Edinburgh 
X^harmacopceia)  is  an  orange-red  liquid,  which  may  be  looked  upon  as 
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a  solution  of  nitrie  oxide  in  nitric  neid.  When  it  is  diluted  vvitli 
it  19  after  a  Bboit  time  converlod  into  simple  nitric  acid.  For  thiR  rcaftr>u 
it  haa  been  custonuiry  to  aubstitute  nitric  acid  for  the  Acidum  Nitr<wim 
of  Hope's  original  formula.  It  gbould  be  noted,  bowever,  that  the  latter 
only  provided  setticient  of  the  remedy  to  last  a  few  hours,  and,  a«  the 
roaclion  which  has  been  spoken  of  requires  some  time  for  it8  perform^H 
ancOj  I  do  not  think  that  theory  in  truth  warrantB  the  change.  Praeti^^B 
eally  I  have  failed  absolutely  with  the  new  formula,  when  iramodiate 
relief  was  afterwanis  obtained  by  the  use  of  the  medicine  prepared 
accordini^  to  the  old  plan.  Made  in  thiB  way  and  used  while  fre?^h, 
Hope's  Camphor  Mixture  is  a  very  efficient  thoue^b  disagreeable  remedy 
in  diarrha?ns  connected  with  disordered  secretion  of  the  liver  and  otbi 
glands  of  the  alimentary  canal. 

Administiiation. — The  dose  of  the  stron^j  acid  is  from  five  to  twent; 
drops;  of  the  diluted  {Acidum  Nitricum  Dilutvm — 1  to  6,  U.S.;  sp.  gr. 
1.068),  from  fifteen  to  sixty  drops, 

ToxicoLOfir, — Wlien  taken  in  a  concent mtod  form,  nitine  acid  is  a 
corrosive  poison,  exceediui^  even  sulphuric  acid  in  violence.     The  symj}-^ 
toma  80  closely  resemble  thf>^  induced  by  the  latter  substance  that 
is  unnecessary  to  detail  ihem  lien^,  as  is  also  true  of  the  treatmen 
The  distimruisbing  charaeter  is  to  be  found  in  the  color  of  the  affect 
tissues,  which  in  nitric  acid  poisoning  are  stained  of  a  deep  yellow. 


AOrDUM  mTRO-HTDROCHXjOmCUM^NITRO-HYDROCHIiO- 

RIC  ACID.    U.S. 

This  preparation  is  made  hy  mixinc^  thi\^o  parts  of  nitric  with  fi\ 
parts  of  hydmehloric  acid.     If  the  acid  is  sufficiently  strong,  an  orange 
colored  liquid  is  formed,  with  the  cvolutiun  ot*  intensely-instating  vapors. 
A  tier  staniiing  for  a  length  of  time,  the  red  cohn'  changes  to  a  goldei^^ 
yellow.     It  is  in  this  state  that  the  United  States  Pharmacopceia  direcld^| 
the  acid  to  be  used.     By  longer  standing  the  goldefi  yellow  becomes 
/(?mori-yeUow,  and  the  odor  of  chlorine  is  almost  entirely  lost.     These 
changes  are  hastened  by  light,  but  will  occur  in  the  dark  and  in  well- 
stoppered  bottles.     Although  the  golden-yellow  acid  is  directed  by  the 
Pharmacopoeia,  yet  caretol  clinical  studies  have  convinced  me  that  th©^^ 
acid  acta  much  more  efficiently  when  freshly  prepared  and  of  a  deef^H 
I'ed  color.     In  some  cases  it  has  seemed  to  me  useful  only  when  in  th^i 
latter  form.     The  lemon-yellow  acid  is  nearly  vahieless. 

Pkysiolooical  Action'. — Concentmted  nitro^bydrochloric  or  nitro- 
muriatic  acid  is  exceedingly  corrosive.  Our  knowledge  of  its  action  in 
small  doses  is  purely  clinical,  and  will  be  spoken  of  under  the  head  of 
Therapeutics.  The  chemistry  of  the  acid  is  so  complex  and  uncertain 
that  no  reasonable  conjecture  c^n  be  made  as  to  the  form  in  which  it  is 
absorbed  or  the  method  of  it«  escape  fVom  the  body.  That  it  is  absorbed 
in  some  form  is  proved  by  its  occasionally  producing  salivation,  ev( 
when  applied  to  the  skin  by  means  of  baths. 
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Theoapkutigs. — ^The  remedial  value  of  nitro-liydrcKjhliU'ic  acid  de- 
pendii  chiefly  upon  the  puwer  which   it  puwsei*ije8  tu  a  iimch  greater 
degree  than  any  other  of  the  mineral  ackb  of  influencing  the  action  of 
the  liver  and  other  ghindular  or^i^anB  of  the  alitnentary  canal.     Origi- 
iiiilly  proposed  by  Dr  Scott,  of  Bom  bay »  in  the  chronic  hepatitis  of  hot 
olitnAteii,  it  has  been  u^ed  with  great  success  by  Annesley,  Martin,  and 
other  famoiid  India  surgeons.     The  remedy  would  seem  not  to  be  indi- 
ciited  in  hepatitis  with  high  fever  and  a  tcndeney  to  rapid  suppuration 
•0  much  as  in  the  slower  form  of  the  affection^  which  nornially  endK 
id  chronic  enlargement  and  induration  of  tlie  viscus.     In  the  habitual 
congeMion  of  the  liver  occasionally  seen  in  thii^  tliraate  I  have  used  it 
with  the  most  marked  benefit.     In  the  still  milder  affection  known  as 
*^ bUitmSMSS^*  whose  pathology  is  probably  a  torpid  condition  of  the 
snmtl  glands  of  the  alimentary  mucous  menibnine  as  well  a**  of  the 
liver,  nitro-muriatic  acid  has  yielded  in  my  hands  most  excellent  results. 
That  the  remedy  does  act  upon  the  li%'er  is  proved  by  the  fact  that  in 
ibeae  cases  it  sometimes  produces  violent   bilious  diarrbcca.      When 
Jaundice  depends  upon  obstruction  or  upon  any  of  the  severer  organic 
diseased  of  the  liver,  the  acid  is  of  little  if  any  use;  when,  however, 
the  Jan nd ice  depends  upon  torpor  of  the  liver^  or  even  when  it  is  catar- 
rhal in  origin,  the  remedy  may  be  of  great  service.     Even  in  the  early 
stages  of  cirrhosis,  while  the  liver  is  still  enlarged^  nitro-muriatie  acid 
ahould  be  tried,  as  in  some  cases  apparent  1}^  of  this  character  groat 
bene6t  has  been  derived  from  its  use. 

In  those  forms  of  chronic  dianhcsa  in  which  the  disease  is  really  an 
mttsstiual  dyspepsia,  nitro-hydmehloric  acid  may  be  of  the  utmost  ser- 
vice, benefiting  and  oven  curing  cases  which  have  resisted  other  treat- 
ment. Ab  the  effect  of  the  acid  is  not  a  sudden  one^  it  is  evident  that 
it  acta  in  these  eases  not  as  an  astringent^  but  by  restoring  the  normal 
digestive  power. 

There  is  a  morbid  condition,  probably  dependent  upon  defective 
primary  assimilation,  in  which  the  chief  symptoms  are  general  malaise, 
a  feeling  of  weakness,  a  lack  of  elasticity,  and  a  very  great  depression  of 
spirit^  in  which  crystals  of  oxalate  of  lime  are  generally  tu  be  found 
ill  the  urine,  and  in  w^hich  nitro-muriatic  acid  produces  in  a  lew  days 
a  surprising  I'e volution* 

As  a  "  blood-purifier"  the  acid  has  been  employed  in  constitutional 
typhiltji^  and  in  various  nlc  era  live  skin-affections.  In  these  diseases  it 
ao  doubt  does  good  by  improving  digestion  and  increaHing  glandular 
action ;  but  there  is  no  reason  to  believe  that  it  is  a  direct  alterative. 

Administration, — For  reasons  which  have  already  been  given,  when 
nitro-muriatic  acid  is  admiuistei-ed  internally  it  should  be  freshiy  pre- 
pared ;  and,  as  the  changes  which  have  been  spoken  of  take  place  more 
rapidly  when  the  acid  is  mixed  with  w^ater,  the  officinal  dilute  nitro- 
muriatic  acid  is  an  ineligible  preparation.  As  light  hastens  its  deterio- 
ration, the  strong  acid  should  always  be  kept  in  a  dark  bottle  with  a 
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gluss  Btopper.     Directly  after  mixing  the  acids  the  evolutioii  of 
mn,y  be  so  groat  &b  to  nccea.sitate  its  being  allowed  to  escape.     After 
six  or  eiij^ht   hnurs,  howovei%  the  bottle  should   be  closiely  stoppered* 
The  dose  of  the  strong  acid  is  tVoin  five  to  eiutht  drop«,  properly  dilute^ 
and  talcen  through  a  tube  after  meals, 

III  chronic  hepatic  di.semes  the  external  application  of  the  acid  see 
to  give  ei'en  better  results  than  its  internal  use.     In  India,  accord 
to  Sir  Rnnahi  Martin,  the  hath  h  used  as  follows.     Take  Ilydroebloi 
acid  fjiii,  Nitric  acid  fjii,  Water  fjv.     Mix,     Two  gallon!*  of  watoi 
and  six  fluidounces  of  the  above  mixture  i^uffiee  for  a  bath,  which  will 
keep  fit  for  use  during  three  duys^  provided  half  a  fluidounce  of  aei 
and  a  pint  of  water  are  abided  moniing  and  evening.     The  bath  mu 
of  course  be  given  in  wooden  or  earthenware  vessels,  and  if  it  become 
neeeasary  to  warm  it  only  a  portion  should  be  heatod^  and  the  rest  thei 
added.     In  urgent  ca^cs  the  whole  body  may  be  immersed  in  the  bath 
but  generally  a  foot-bath  is  preferable,  the  inside  of  the  thighs  an 
arms  an*i  the  hepatic  region  being  at  the  same  time  sponged,     Th' 
hath  Bhould  be  repeated  twice  daily»  lasting  each  time  for  ten  or  fi 
teen  minutes, 

I  have  had  no  experience  in  this  method  of  using  nitro-muritttj< 
acid,  but  have  derived  great  benefit  trom  the  application  of  the  aei< 
over  the  hepatic  rt^gion.     My  plan  has  been  to  wring  out  a  large  piee 
(eight  by  ten  inches)  of  gpongio-piline,  or  of  canton  flannel  (several 
layers),  in  a  lotion  of  a  strength  vaiying,  according  to  the  irritability 
of  the  patient's  skin,  from  one  to  three  fluid rachms  to  the  pint,  and  I 
apply  this  over  the  right  h%'^iochondrium,  covering  it  with  a  piece  oi 
oiled  tsilk  supfiorted  by  a  bandage.     The  application  sometimes  causes 
a  prickling  sensation,  and  after  a  time  may  produce  a  profuse  local 
gweating.     The  dressing  may  be  lett  on  tVom  half  an  hour  to  an  hour, 
and  be  repeated  three  or  four  times  a  day :  some  patients  can  wear  it 
almost  continuously, 

ToxicoLOOY. — When  taken  in  poisonous   doses,  nitro-hydrochloric 
acid  produces  symptoms  and  results  similar  to  those  following  the  i 
gestion  of  nitric  acid.     The  color  of  the  stain  produced  by  it  m  yellov 
and  its  antidotes  are  the  same  as  those  of  other  minemJ  acids. 


Lactic  Acid  (Acidum  Lacticum,  U.S.)  appears  to  be  the  natm 
acid  of  the  gastric  juice,  and  may  with  propriety  be  used  as  an  adj 
vant  to  pepsin  in  dosesof  half  a  diiichm  three  times  a  day,    W.  Prey* 
conceiving  that  sleep  is  due  to  the  presence  in  the  blood  of  the  resu 
of  tissue-change^  among  which  is  lactic  acid,  exf>erimented  with  it  and 
its  soda  salt,  and  announced  that  they  acted  as  powerftil  soporifii 
upon  both  man  and  the  lower  animals  {CentrafbLf.  Med.  Wissens.^  187 
p.  578).     According  to  his  statements,  with  the  sleep  came  deep,  bIo 
respiration,  and  lessening  of  reflex  activity  and  of  the  bodily  tempe: 
ture.     Subsequent  papers  by  Dr.  E,  Mendel  {Deutsche  Med.  Wochenschr^ 
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—  1876,  No,  17),  Dr.  Erler  (CentralhL  f.  Med  Wissetis.,  1B76,  p.  658),  Br, 
^jpischer  (Loml  Med.  Becord,  1877,  p.  193),  Dr.  Lothar  (  Virchow's  Archiv^ 
Ixvi,  120),  and  Dr.  Senator  (Berlin.  Klin.  Wochenschr.,  1877,  p,  537). 
have  shown  that  the  hypnotic  powers  of  lactic  acid  and  iU  salts  are 
Tery  fdoble  and  uncertain.  The  large  doses  used  also  are  very  prone 
to  produce  irritation  of  the  alimciitary  cansil,  and  Senator  noticed  the 
production  of  rheumatic  paios.  From  three  to  nine  dnichms  of  the 
Ijujtate  of  sodium  may  be  given  at  a  dose. 

PHOSPHORUS.    (P.)    U,S, 

Phosphorus  is  a  translucent,  when  pure  nearly  eolorlessi  but  usually 
iklightly  yellowish,  highly  inflanimahte  elementary  body,  which  is  taste- 
less, but  possessed  of  a  peculiar  alliiieeous  odor.     It  in  obtained  from 
the  phosphate  of  tmlcium  of  calcined  bones,  by  taking  away  the  lime 
with  sulphuric  acid  and   deoxidizing  the  residuum  by  beating  with 
charcoal     It  is  insohiblc  in  water,  Bpariiii^ly  soluble  in  ether,  absolute 
alcohol  and  the  oils,  freely  so  in  chloroform.     It  takes  tire  at  100*^  F,^ 
nud  melts  at  108^  F.     In  the  shops  it  is  in  cylindrical  sticks,  covered 
H'ith  a  whitish  layer,  and  having  when  cut  a  waxy  consiatcnce  and 
histre.     When  properly  treated,  it  is  converted  into  several  allotropic 
fornxs,    the  red   phosji horns,   black    phosphorus,  and   the   crystallixed 
metallic  phosphorus  of  Hittorf.     The  first  of  these  is  the  most  impor- 
tant ;  it  is  brittle,  does  not  take  fire  at  ordinary  temperatures,  and  is 
•^aiid  not  to  be  poisonous* 

Phystological  Action. — The   physiological   action  of  phosphorus 

iTi  therapeutic  doses  is  probably  entirely  ditferent  from  that  which  it 

oxerts  when  in  larger  amounts.    It  is  a  constituent  of  most  of  the  more 

i  TTiportant  tissues^  and  is  especially  abundant  in  the  nerve-centres.    Like 

i:»*on,  cod-lirer  oil,  etc.,  it  appears  to  act  when  given  in  minute  quantity 

^^s  a  stimulant  to  the  nutrition  of  the  tissues,  into  whose  composition 

i  tf  enters.     So  far  as  the  nervous  system  is  concerned,  this  a-ssertion 

:»"*e8tfl   chiefly  upon  clinical  observation;    but  Dr.  Wegaer  {Virchow*8 

^^^rckh\  June  22,  1872)  has  experimentally  demonati'ated  siicb  an  action 

"^ipon  the  bony  tissues.     He  found  that  when  adult  animals  were  fed 

'•jpon  minute  doses  of  phosphorus  the  spong}^  tissue  in  the  long  and 

«^hort  bones  w^as  thickened,  and  the  compact  tissue  was  rendered  more 

^ense.     After  a  time  ne^v  tissue  was  deposited  upon  the  inside  of  the 

shafts  of  the  long  bones,  in  some  instances  until  the  marrow*cavity  was 

obliterated.     The  action  upon  the  bones  of  growing  animals  was  even 

:inorc  marked. 

Phosphorus  wa.s  at  one  time  believed  to  b©  n  diflnsible  stimulant, 
and  it  possibly  may  exert  such  an  influence.     In  the  acute  nervous 
^■exhaustion  of  typhoid  pneumonia  I  have  once  or  twice  seen  it  appar- 
^Bently  act  fa  vera  bl}-  in  this  way. 

For  reasons  to  be  hereafter  adduced,  it  is  certain  that  in  poisonous 
doses  phosphorus  acts  as  phosphorus j  and  when  it  is  administered 
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thempeutieally  H  certainly  enters  the  blood  in  its  elemental  fornit  and 
I  believe,  acts*  as  such,    I)r.  Wei^ner  advances  the  following  reasons  foi 
believing  that  it  does  not  act  as  phosphone  add  so  far  as  the  bonjl 
tiBBue,'?  are  concerned.     Fir«t,  no  eimitar  action  can  be  obtained  fron 
phosphoric  acid  unless  from  eight  hundred  to  one  thousand  times  the 
proportional  dose  be  given.     Second^  the  newiy-formed  tissue  is  at  first 
gelatinoni?.      Third,  there   is   no  excess  of  phosphates   in   the   bone. 
Fourth,  when  the  food  is  deprived  of  Jime  the  same  oew  tissue  ariaea, 
but  remains  in  a  Boft,  gelatinous  state. 

Thehapeotics, — The  chief  use  of  phosphorus  m  medicine  is  as  a 
nutrient  tonic  to  the  nervous  system.     In  all  cases  of  chronic  nermn 
exJmustion^  whether  involving  the  cerebral  or  the  spinal  centres,  it  is 
great  value.     I  have  seen  marked  benefit  from  its  use  when  the  s\in| 
toms  were  not  severe  enough  to  indicate  oi^nic  lesion  j  but  the  mc 
remarkable  results  have  been  in  the  cases  in  which  the  structure 
the  centres  was  apparently  deeply  implicated.     In  threatening  cerebral 
softenintj,  m  myeUtic  parapletjia  fnmx  excessive  vencry,  it  is  the  onlj 
drug  which  appears  really  to  affect  the  nerve-centres. 

Attention  has  recently  been  called  by  several  writers  to  its  virtues  ill 
neuralgia;  and.  as  neuralgia  is  often  simply  an  exjiression  of  exliaust€ 
nerve-power,  the  use  of  phosphorus  is  commended  by  reason  as  wol 
aa  by  experience. 

It  is  probable  that  it  may  be  of  value  in  some  cases  of  impair 
Vitality,  although  the  nervous  system  be  not  obviously  implicated.  Dr. 
H.  Eames  {Dublin  Journ,  Med.  Sci.^  Jan.  1872)  stales  that  ho  has  ob- 
tained great  benefit  from  its  use  in  obstinate  ski u-afFeet ions,  such  as 
lupus,  acne,  and  psoriasis.  It  has  also  been  asserted  to  bo  useful  in 
cataract,^ 

On  account  of  its  marked  influence  on  the  development  of  bona^^ 
Dr.  Wegner  suggested  its  use  in  osteomalacia  and  in  rickets^  and  DijH 
Friese  states  (Berlin.  Klin.  Woch.,  1877,  p>  437)  that  he  has  had  brilliant 
success  from  its  use  in  combination  with  iron  in  several  eases  in  which 
ordinary  treatment  had  failed.  The  recent  elaborate  article  of  M.  Kaa- 
sowitz  (Zeitschriff  f,  KHn*  Med.^  1884,  115)  confirms  this  specific  action 
of  phosphorus,  and  I  think  it  should  be  persiBtently  administered  lo 
all  rachitic  children.  Professor  Samuel  R.  Percy  has  used  phosphor 
sticeessfully  for  repeated  furuncular  eruptions  ( Traiis.  Amer.  Med,  A»mc\ 
1872,  p,  659). 

Toxicology. — The  ingestion  of  a  fatal  dose  of  phosphorus  is  not 
followed  by  any  sensible  effects  for  some  time.     After,  however,  fron^^ 
three  to  twelve  hours  a  sense  of  weakness  and  of  general  wretchedneai^ 
manifests  itself,  and  in  a  large  proportion  of  the  cases  (according  to 
Lewin,  eighty-eight  per  cent.)  is  accompanied,  or  soon  followod,  by 


•  Dr.  Tarigtiot,  /f«tf»e  de   Thfrapeutique  Metiitft'Chirutfjitah^  Angust  nod  September, 
1S71;  Frofenar  (lioppi^  Oiornatt  d* O/taimoio^iaf  »bfltmct  in  N^  Y,  Medieal  Ji^eord^  18J( 
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vomiting.  With  the  eraeais  there  is  nausea,  and  in  most  cases  the 
patient  soon  complains  of  abdominal  pain,  the  severity  of  wliiuh^  how- 
ever^  never  equals  that  of  corrosive  poisoning.  The  matters  vomited 
consist  of  food,  mucus,  and  bile.  During  the  first  eight  or  ten  hours 
they  often  smell  strongly  of  phosphorus,  and  are  luminous  in  the  dark. 
The  vomiting  may  pei*sist  during  the  whole  attack,  but  geneniUy  ceases 
cm  the  second  or  third  day,  to  I'cappcar  with  the  subaoqueni  jaundice, 
^vhen  coflfee-colored  vomit  from  exuded  blood  is  ejected.  The  pain, 
^vhich  in  most  cases  abates  with  the  vimiiting^  often  spreads  from  the 
epigastrium  over  the  whole  abdomen,  and  in  rare  instances  is  parox- 
^rsmal.  If  it  reappear  in  the  latter  stages,  it  is  apt  to  affect  especially 
the  right  h}'pochondrium,  and  is  associated  with  decided  tenderness  in 
the  region  named  aud  in  the  epigastrium. 

The  tongue  is  whitish  or  abnormaliy  red,  sometimes  furred.  There 
is  generally  iever^  loss  of  appetite,  and  thii^t.  Maukopff  has  noted  a 
morning  and  evening  temperature  of  from  37°  C*  to  39°  C.  and  from 
37.4°  C.  to  39.8°  C.  respectively.  During  the  latter  part  of  the  case 
there  is  very  often  a  remarkable  fall  in  the  temperature,  which  is 
generally,  but  not  always,  a  precursor  of  death.  The  lowest  point  I 
have  seen  noted  was  SLa"*  C.  (88,2°  F.)  some  hours  betore  death.*  In 
some  cases  fever  is  altogether  absent  or  comes  on  just  before  death.f 

The  stools  are  at  times  normal  in  character  and  fVcquoney,  but  there 
is  general  diarrhoea  or  constipation,  with  flatulence.  Late  in  the  attack 
the  passages  are  in  most  cases  very  light  clay-colored,  or  even  whitisli, 
and  exceptionally  they  are  bloody.  In  Bome  cases  they  are  phospho- 
rescent. 

Jaundice  comes  on  in  from  thirty-six  hours  (cases  reported  by  Mau- 
kopff, Wien.  Med,  Wochenschr.,  1863,  and  by  Tiingel,  lilin.  Mitthrilungen 
Ahtheilung  des  AUgefnein.  Krankenk.  in  Ifamburg,  1861)  to  five  days 
(Lebert  and  Wyss,  Archives  Generaks,  6th  series,  xii.,  Sept.  1868)  alter 
the  ingestion  of  the  poison.  In  most  cases  it  appears  first  in  the  con- 
junctiva, but  sometimes  the  urine  gives  previous  warning  of  its  ap- 
proach. In  some  cases  there  is  with  it  a  decided  and  palpable  increase 
in  the  size  of  the  liver,  which  may  pass,  if  the  patient  live  long  enough, 
iato  an  equally  apparent  lessening  of  the  bulk  of  the  viscus.  The 
severe  nervous  symptoms  are  rarely,  if  ever,  developed  until  after  the 
jaundice,  although  early  in  the  attack  there  is  not  unfrequcntly  anxiety, 
hea<lache,  giddiness,  and  dreamy  unquiet  sleep,  or  even  sleepleaaness. 
The  moi-e  pronounced  nervous  symptoms  consist  of  delirium,  which 
may  be  wild  and  is  very  frequently  erotic,  with  somnolence  ending  in 
coma  and  death,  occasionally  preceded  b}"  convulsions.  According  to 
Taylor,  the  latter  are  a  certain  sign  of  approaching  dissolution.  Very 
generally,  partial  spasms  and  fibrillar  contractions  of  the  voluntary 


•  Sc«  c«ac  of  Dr,  Battoiann,  Archip  der  fftfUkuttfie,  1871,  p,  257. 
f  Se«  CM©  of  CuDCiitOy  S^detthtttn  ^'oe.   Ytur-Dnok,  1S6S-70,  p,  451, 


400 


GENERAL  REMEDIED. 


muBclod  occur,  although  there  is  always,  in  not  too  rapid  caaee,  pr 
gresaivc  paresis  of  the  voluntary  inuscloe.  Death  igi  usually  put  off 
beyond  twenty- four  hours^  yet  it  has  ocfurred  in  a  child  in  four  hour 
and  in  the  adult  in  B43ven  hours  after  the  ingestion  of  the  poiaoa 
(  Wkn,  Med.  Wochemchr,^  May,  1884^  608).  The  patient  may  suddenly 
succumb  to  collapse  and  cardiac  paralysis,  but  more  commonly  he  dies 
comatose  from  a  gradual  tailure  of  the  resjiimtion  and  circulation. 

If  recovery  occur,  it  is  by  a  gradual  amelioration  of  the  eymptomSy 
and  the  health  of  the  patient  ig  apt  to  be  impaired  for  some  time.     Api^H 
parent ly  dei^^perate  oases  will  sometimes  convalesce  unexptictedly ;  aud^f 
Tiingel  states  that  a  favorable  issue  may  take  place  even  ailer  violent 
delirium. 

The  urine  is  almost  always  much  affected  by  the  poison.    Very  cor 
monly  it  is  scanty,  is  albuminous,  and  sometimes  it  contains   suga 
As  was  first  pointed  out  by  Munk  and  Leyden  {Die  acute  Phosphorve 
giftung^  Berlin^  1865),  after  jaundice  has  set  in,  bile-acids,  as  well  aa 
biliary  coloring-matter,  are  always  to  be  found  in  the  urine.     Not  un- 
frequently  a  cloudy  sediment  consisting  in  part  of  epithelial  cells,  often 
tinged  with  bile,  is  deposited.     Dr.  Oswald  Kohts  (PJlugefs  ArchiVy  Bd. 
iii.  p,  1)  and  other  observers  have  found  leucin  and  tyi^osin  in  the  urin^ 
of  dogs  poisoned  with  phosphorus^  and  undoubtedly  these  substance 
are  sometimes  to  he  met  with  in  the  human  excretion.     The  albumi- 
nuria generally  follows,  but  may  precede,  the  icterus.     A  very  remark 
able  and  apparently  constant  constituent  of  the  urine  is  the  sarco-laeti^ 
acid.     Fat  has  been  found  in  the  urine  inside  of  renal  epithelial  cell 
and  also  as  iree  glubnles  (Schtitx,  Prag,  Med,  Wochetischriftj  1882,  viu' 
322). 

Phosphorus  induces  in  animals  symptoms  parallel  with  tho^e  con 
monly  seen  in  man ;  although  Kohts  states  that  ho  has  seldom  sees 
albuminuria  in  animals,  even  when  the  structure  of  the  kidneys  wa 
profoundly  altered.     Orfila,  Majo^endie^  Munk,  and  Leyden  found  tha|| 
the  only  effects  tbllowing  the  injection  of  phosphuretted  oil  into  lh€ 
jugular  vein  of  an  animal  were  the  exhalation  of  phosphoric  acid 
and   broncho-pulmonaiy   inflammation :    on   examination    (Munk   and 
Leyden),  oil,  but  no  phosphorus,  was  foimd  in  the  lungs.     Ludima 
Hermann  and  Alfred  Brunner  (Deutsche  Arch.f.  KHn.  Med.^p.  198)  hav 
shown  that  in  these  experiments  there  was  embolic  arrest  of  the  oil  in* 
the  pulmonary  capillaries,  and  consequent  infiammation  with  subsequent 
oxidation  of  the  phosphorus,     Wlien  the  phosphuretted  oil  is  injectc 
in  the  form  of  a  iiue  emulsion,  the  chamcteristic  symptoms  and  post 
mortem  appearances  of  phosphorus-poisoning  result. 

In  some  instances  phosphorus-poisoning  presents  symptoms  quite 
different  from  the  typical  array.  Death  may  take  place  in  a  few  hours, 
and  in  such  cases  jaundice  is  not  generally  present  (ease,  Lancet^  1879, 
ii.  311).  Zeidler  reports  a  death  in  forty-two  houi-s,  from  suppression 
of  urine,  with  collapse  and  erotic  deliiium.     In  a  case  of  Bollingor*^ 
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(Deutsches  Archivf.  KUn.  Med.f  Bd,  vi.,  1870)  the  ehiijf  symptoms  wero 
vomitings  pain  and  tonderness  over  the  abdomen,  great  weakness  of 
pulse,  ^rudualiy-developerl  pjinilyftis  of  the  les^,  and  death,  without 
jaundiee,  in  four  and  a  half  days.  The  autopsy  iHivoaled  hemorrhagic 
effusion  between  the  membraiies  and  the  spinal  cord,  and  abo  into  the 
sheaths  of  the  proximal  portions  of  the  spinal  nervef*. 

In  women,  fatal  do.ses  of  phof*phoru8  very  commonly  produce  a 
bloody  p»6udo-men9trual  discharge,  and  when  pregnancy  exists  almost 
invariably  induce  abortion  or  miscarriage.  M»  Miura  has  f<jund  in  the 
foetus  of  poisoned  rabbiti*  struetuml  changes  similar  to  those  of  the 
mother  {Virchows  ArchiVy  xcvi.  54). 

The  older  toxicologists  f^poke  of  an  erosive  gastritis  as  a  common 
result  of  phosphoru&'poii^'oning,  hut  it  is  now  well  established  that  soeh 
attection  is  very  rarely  induced  by  the  drug.*  As  was  first  pointed  out 
by  Virehow  {  Virchow's  Archit\  Bd.  xxxi.j  1864)^  there  is  universally  a 
gastro-adenitis,  which  causes  the  gastric  mucous  membrane  to  be  thick- 
ened, opaque,  whitish,  grayish^  or  yellowish-white.  Under  the  niicro- 
Bcope  the  epithelial  cells  appear  swollen  and  tilled  wnth  granules  and 
oil-globules,  and  in  very  advanced  degeneration  the  cells  completely 
break  down.  This  gastro-adeiiitis  is  not  due  to  a  local  action  of  the 
phosphorus,  because  it  occurs  when  the  poison  is  iiitnjducijd  through 
other  channels  than  the  mouth.  The  duodenum  and  intestines  suffer 
similar  changes.  The  liver  is  generally  very  much  enlarged,  friable, 
and  light-colored;  sometimes  it  is  mottled,  and  sometimes  portions  of 
it  ai*^  deeply  stained  with  bile.f  The  cells  are  gorged  with  fat-glob- 
nles.l  and  in  some  cases  there  are  small-celled  interstitial  thickenings 
due  to  hyperplasia  of  the  trabecular  tissue.  The  gall-bladder  may  be 
full  or  empty.  In  protnvcted  cases  the  liver  undergoes  atrophj',  with 
destruction  of  its  secreting  cells.  The  kidneys,  especially  in  their 
cortical  portion,  suffer  a  degeneration  similar  to  that  of  the  liver,  the 
epithelium  becoming  enlarged,  granular,  fatty,  and  finally  undergoing 


*  It  would  uppcar  probable  that  if  it  occurred  »t  all  it  woutd  bo  in  r&pidlj-fat^l  4 
jrel  Tlin^l  did  not  find  it  in  »  patient  dead  in  aioe  bottr«  of  pbosphorua-poiBoniaf  { TiV- 
tihow'*  Archiv,  B<1.  XXX.,  1804). 

t  According  to  rpnearohoa  mada  by  Dr.  Emile  Rousseau  in  th*  Pathologicjil  Laboratory 
of  the  University  of  Pennsylvania,  the  fir^t  anatomical  ohangeit  in  tbe  llvor  occur  in  the  euntro 
of  tbe  lobulM  around  the  hepatic  vein. 

I  A.  L«b«deff  (.4rcA.  /.  PkyioL,  xxxi.  11,  1883)  bo!iev««  th*t  tbe  fat  in  tbe  liver  li  Bi>t 
produced  by  degeooratioD  of  tbe  bepatio  ti^eiue,  but  hw  i^lmpiy  been  imn^portcHl  tbere  from 
tbe  subderm&I  regioaf.  He  baiea  thii  opinion  upon  bit  own  observations^ — fir^^t^  that  tbo 
pboiphortii  fat  has  the  &aiae  cbemioal  oonstitutlon  tki  h»M  tbe  subdermal  fat ;;  secoiidt  In  a  dog 
wbicb  bad  been  f«d  with  linseed  oil  and  then  poisoned  irith  pbospboras,  tho  liver  wai  loaded 
with  linseed  oil.  Tbi:^  evidence  is  of  very  little  valuo»  because  ou  tbe  one  band  the  Unseed 
oil  prob;ibly  accnmulatetJ  in  the  dog's  liver  before  the  poisonini;  and  simply  remained  over, 
and  on  the  other  band  there  i§  no  proof  that  fut  productid  by  dogenurativo  changes  tKeeeaarily 
diifers  in  eomposition  from  other  fat.  Tbe  fakyl  tbat  tbe  liver  and  other  org&na  are  destroyed 
In  phoephoras'polaoaing  may  be  ooniiderBd  proof  ttmt  Ihe  fat  it  fonned  out  <ii  tbe  Aifeoled 
iijaae. 
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doetructioo.  The  voluntary  and  cardiac  muscles,  the  spleen,  the  lungs, 
and  probably  all  the  tissues,  partake  of  the  universal  fatty  degenera- 
tion* which  Wegner  has  shown  to  involve  even  the  minute  arterioles,  ^m 

The  blood  is  often  profoundly  affected,  becoming  very  dark,  JosingH 
its  power  of  coagulation,  and  apparently  suffering  also  in  its  corpus- 
cular elements  f   for  ecehymoses   are   almost  univei*8al,  and   haBmatiii 
crystals  are  occasionally  found  in  the  viscera.     In  the  case  of  Coneat 
(loc.  cit.)  the  white  eoi'puscles  were  observed  during  life  to  be  increase 
in  number,  and  the  red  to  be  diminished  in  size  and  altered  in  for 
The  ecchymoses  occur  in  all  parts  of  the  body,  but  are  apt  to  be  ei 
pecially  proDouncc'l  in  tlie  mediastinum   and  the  serous  membranei 
Sehiff  has  found  that  in  dogs^  after  death  from  phosphonis,  the  blc 
does  not  pass  into  the  veins,  but  remains  in  the  arteries  {Archivf,  Expff^ 
Path.  w.  Therap.,  Bd.  ii.  p.  347). 

Di\  Mayer  states  that  when  very  large  doses  of  poison  have  been 
taken,  the  blood  and  even  the  urine  (?)  may  be  phosphorescent  (^Can- 
staffs  Jahresbericht,  18G2,  Bd.  v,  p.  123), 

The  elimination  of  bile-acids  in  the  urine  shows  that  the  jaundice 
of  phosphorus  is  caused  not  by  an  arrest  of  secretion,  but  by  an 
elusion  of  the  biliary  passages  and  consequent  resoq^tion  of  the  bilfl 
Dr.  O.  Kohts  (loc.  cit.)  has  apparently  demonstrated  that  the  occlusioi 
is  most  iVeijUently  due  to  the  duodenitis  involving  the  common  duct 
so  as  to  obliterate  its  lumen  by  the  swelling  of  Ihe  mucous  membranfl 
In  some  cases^  however,  it  is  probable^  as  believed  by  W3*s8,  Alter,  and 
Ebstein,  that  a  catarrhal  inflammation  of  the  niinut*?  gall-ducts  is  thfl 
cause  of  the  jaundice,  and  also  that  the  rcisidt  is  iu  part  effected  througli 
pressui'e  upon  those  ducts  by  the  swelling  of  the  glandular  and  tj 
becular  tis^suc.f     It  is  proper  to  state  that  Bemarbaix  and  Willmar 
(Presse  Med.,  xxi.,  ISOt*^  and  SchmidfsJahrb.y  Bd.  cxliv.  p.  152)  insia 
that  the  icterus  is  not  really  heptogenous^  but  hremic  in  origin,  chiefly 
because  they  have  found  htematoidin  in  the  urine.    This  fact,  howeveiu^d 
proves  only  that  the  blood  is  altered  by  the  poison :  it  does  not  disprov^H 
the  liver-origin  of  the  jaundice. 

Acute  phosphorus-poisoning  so  closely  resembles  yellow  atrophj 
of  the  liver  that  their  clinical  distinction  Is  sometimes  difficult,  naj 
impossible.     Distinct  phosphorescence  in  the  breath,  vomit,  or  stooli 
would,  of  coui-se,  be  direct  evidence  of  poisoning.    This  phosphor 
cence,  however,  very  often  cannot  be  detected :  according  to  Yett 


•  The  ioop«  of  the  preient  work  dot-t  not  ullow  of  %  fall  dLfeuiitioQ  of  the  p«tbolo^y  of 
pbo«pborui-pot»o&itig^«     The  reader  it  roferrH  to  the  followiDg  |>»pers:  Stude*  clfmi^uew  i 
ejepirimefitaUw  aur  I* Empohonnement  ttiiju  pnr  le  Phoupkon^^  pur  Profiwiaor  H.  Lebert  et  Dfl 
Oi.  Wiraa  {Arth\v«§  Gin.,  SepL  1868);  Zur  ptitholoffttehxrn   Afiatotitie  dtr  tjc^ti^n  LeterQiropk 
und  der  Pkotphorvtrgi/tuMf/j  von  Or,  Ottx>  Bollioger  (DeMtsehe^  AreKir  /,  A'fiii*  JUtd,,  fid.  tJ 
1869) [  Wld  Ueber  htentt  bet  Phmphommji/tttntj,  von  Dr.  0.  Kobta  (Ibid,), 

f  For  lui  elaborate  disouaaioQ  of  the  eauso  of  jaundiocy  aee  Kohtii'«  pitper»  Deiittr^il 
ArtkU  f,  KHu.  Med,,  Bd.  r,  p<  irVS;  contiiiU  also  tbnt  of  Dr*  tk>lliogerf  Ctntralbh  /Ur  d^^ 
Mtd,  WUt.,  1869,  AQd  D*ui»chtw  Archie  /.  Kim,  Mcd.f  Bd,  v.,  1^«». 
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(  Virchotc's  ArchiVf  Bd.  liii.  p.  186)^  it  can  be  i^ndered  more  evident  in 
the  vomit,  stools,  etc.,  by  acidifying  with  sulphuric  acid  and  warming 
in  a  shttlluw  dish.  When  death  ensues  during  the  lamt  week  of  phos- 
phorus-poisoning, the  enlarged  liver  atlbrds  a  distinctive  proof  of  poi- 
zoning  ;  but  when  the  ease  la  more  pi"otraeted,  the  atropbied  liver  of 
phosphoniH  cannot  be  distinguished  from  that  of  the  nutunil  disease. 
The  symptoms  during  life  nirelyj  if  ever,  afford  Butlident  ground  for  a 
positive  diagnosis.  The  lull  in  the  symptoms  after  the  first  onset  of 
the  disease  happens  more  generally  in  phosphorus-poisoning  than  in 
yellow  atrophy.  Yet  tlio  tlinieiil  dirtereiices  lietween  various  eases  of 
either  affection  are  greater  than  those  which  have  been  relied  upon  as 
separatiBg  the  two  affections.  Kohler  haa  assoi'ted  lliat  oxymandelic 
acid  in  atrophy  of  the  liver  replaces  the  sareo-lactic  acid  of  phosphorus- 
poisoning,  and  stress  has  been  laid  upon  the  assorted  facts  that  in  the 
natural  disease  leuein  and  tyrosin  are  present  in  abundance  in  the  urine, 
while  in  the  poisoning  they  are  absent.  In  yellow  atmphy,  however, 
tyrosin  is  not  un frequently  absent  trom  the  urine,  and  kucin  present  in 
very  small  amount,  while  both  principles  may  bo  pi-escnt  in  phosphorus- 
jvoisoning,*  In  regard  to  the  acids  in  the  urine,  very  careful  chemical 
analysis  would  in  any  case  be  necessary  to  determine  their  presence, 
and  sufticicnt  evidenee  is  certainly  not  yet  forthcoming  to  show  that 
either  of  them  is  really  characteristic.  Chemical  examination  is  there- 
fore abeolutcly  necessary  in  all  medico-legal  cases.  (For  discussions  of 
the  diagnosis  between  yellow  atroj>hy  and  phosphorus-poisoning,  see 
Kohler,  Syd.  aSoc.  Year-Book,  1870,  p.  455;  Sehultzen  and  Bies,  Annaien  des 
Berlin.  Krankenhauses,  Bd.  xv.,  1809  \  and  especially  Dr.  I,  Ossikovsky, 
Wieru  Medizin.  Presse,  xiii,,  1872,  abstnicied  in  Schmidt's  Jtihrlh,  Bd. 
cliv.  p.  15.  For  ca«es  in  which  the  question  was  legally  raised,  investi* 
gated,  and  discussed,  see  Schmidfii  Jahrb.^  Bd.  cxli.  p.  167  ;  St/d.  Soc,  Year* 
Book,  1832,  p*  430;  Amiales  d'llytjiene,  Jan.  1869.)  According  to  M. 
Poiilet  (Gaz.  Med.  de  Pam,  Aug.  1872),  phosphorus  is  elinunated  as 
hypophosphoric  acid,  and  the  poisoning  can  be  rectignized  by  heating 
the  urine  with  nitric  acid  to  calcination.  If  hj^ophosphoric  acid  be 
present,  as  dryness  is  reached  the  mixture  suddenly  bursts  into  a  flame 
like  a  packet  of  matches. 

It  has  of  late  years  been  demonstrated  that  phosphorus  passes  into 
the  blood  as  |>hosphoru8,  and  not  in  the  form  of  phosphoric  acid  or 
other  compound.  In  poisoning-cases  in  men  the  breath  is  said  some- 
times to  be  distinctly  phosphorescent ;  and  in  animals  Bamberger  has 
found  phosphorus  in  the  bloody  and  Husemann  and  Marme  in  the  liver, 
two  or  three  hours  after  its  ingestion  ;  W.  Pybkowsky  {Iloppf-Sei/ler's 
Med.-chem.  Uf iter  such.,  Heft  i.  p.  54)  has  detected  it  in  the  blood  and 
liver  ten  hours  after  its  ingestion;  and  other  observers  have  demon- 


•  Cm^  {  Wim^  Med.  PitMc,  18*2;  Svhmuh't  JftKrb,,  Bd.  cliii.  p.  127,  Bd.  cicv.  p.  123). 
Prckfessor  Osaikovak^-  bcU«ve«  tbtittbo  prinoipk^  »[>p«ar  httbitually  about  thu  Hixlh  diiy  of  tba 
F  jMiiisosing;,  when  the  tircr  h  iriitl  cnlnrgctl. 
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Btrat^d  its  presence  in  almost  all  of  the  tisBues.  It  seems  probable 
that  to  some  extent  it  finds  entrance  into  the  circulation  by  being  dip- 
noi ved  in  the  various  fatty  matters  contained  in  the  alimentary''  canaL 
At  the  lemperuture  uf  the  body,  however,  it  yields  abundant  vaponj, 
and  Bamberger  has  demonstrated  that  these  readily  and  rapidly  pass 
through  animal  membranes.  He  has  found  that  defibrinated  blood, 
when  separated  from  the  fumes  of  phosphorus  only  by  an  animal  mem- 
brane,  rapidly  becomes  saturated  with  the  poiaon,  Dybkowek}*  (he, 
cit,)  has  eontirmed  this,  and  it  cannot  be  doubted  that  in  a  similar 
manner  living  blood  absorbs  the  poison  from  the  alimentary  canaL 

W.  Dybkowsky  {Soppe^Seyler's  MoL-chem,  Untersudningtn,  Heft.  L) 
renders  probable  the  theory  of  Schuehardt  (Henle  itnd  Pfeti/crs  Arehit>^ 
N,  F.J  Bd.  viii.)  that  the  phosphorus  to  »ome  extent  in  the  alimentary 
canal,  hot  much  more  large!}'  in  the  veins,  is  converted  into  phosphu- 
i-etteil  hydrogen^  and  that  some  of  this  compound  and  some  of  the 
phosphorus  itself  ia  oxidized  in  the  venous  blood,  so  that  phosphoric 
ncidj  besides  phot^jihorus  and  phoHphu retted  hydi'ogen,  is  emptied  into 
the  arterial  bkiod ;  further^  that  the  last  two  compounds  ai*e  oxidi^d 
fit  the  expense  of  the  arterial  blood  and  the  tissues  it  feeds,  and  that 
the  poisoning  is  due  to  this  deprivation  of  oxygen.  For  the  detail  of 
the  experiments  upon  which  these  conclusions  i*est  I  must  refer  the 
reader  to  the  original  memoir.* 

The  indications  fur  treatment  in  phosphorus-poisoning  are  very  evi- 
dent. It  is  plain  that  no  medication  can  influence  the  terrible  organic 
legions  induced,  and  that  the  primary  object  must  be  to  prevent  the 
absorption  of  the  poison.  Emetics  and  purgatives  are,  therefore,  of 
pnme  importance.  The  necessity  of  the  persistent  use  of  evaeuants  is 
»hown  by  the  finding  of  phosphorus  by  Dr.  Starck  in  the  stools  three 
and  a  half  days,  and  in  the  vomit  two  days,  after  the  inges^tton  of  the 
fatal  dose  {Datisches  Archiv  f.  Klin.  Med,,  xxxv.  482),  ius  phosphorut 
is  soluble  in  oils,  no  fnUy  matters  should  he  allowed  either  in  the  food 
or  in  the  medicines.  As  an  emetic,  sulphate  of  copper  should  a!watfs  be 
chosen. 

The  minnte  particles  of  phosphonis  adhere  so  closely  to  the  ali- 
mentary canal  that  they  cannot  be  disludgcti  by  mechanical  meanf=i.  and 
an  antidote  is  urgently  demande<i.  For  the  purpose  of  oxidizing  the 
poison,  Dnflos  suggested  magnesia  usta  and  liquor  chlorini,  and  Scherer 
the  chloride  of  lime ;  but  in  practice  these  substances  have  been  found 
of  no  value^  on  account  of  the  slowness  of  their  action. 

The  oil  of  turpentine,  originally  projiosed  by  Andant  (Journal  dc 
Medicine  de  Bruxellt^s,  1868--69)  as  an  antidote  to  phoephorufl,^  has  been 


^  H*  Lcoorah^  {ArtkittM  d«  Phj^BiottufU  mtrmale  el  palholttf/iqntf  tome  i.,  1808,  tome  ii. 
1800)  belioTM  tb«t  |)ho^phoru9  ikcta  in  tkc  bloud  cks  phoiphorio  u^sid^  but  do(»  not  evtftbtlsh  bti 
opioloD.     For  tk  diBcuMittoii  of  thb,  e»e  i>ybkuwskj*a  paper. 

f  For  o&ses,  »cfc  Gf9*«tt€  fftbdomndairt,  1874  j  Sltkmidt'i  JahrhUchtrf  Bd.  elxLx.  p*  126; 
Med,  Timc9  and  C?as.,  ISTrt,  ii,  461, 
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liirj^ly  used  by  experimenters,  with  apparently  contradictory  re8uUa» 
which,  as  id  now  known,  were  due  to  the  employment  of  ditlerent 
varieliea  of  the  oil.  There  are  in  Eiiropeau  commerce  thi'ee  varieties 
of  turpentine,^ — ^tho  rectified,  the  German,  and  the  French.  Jonas 
(^Litbig  und  W6hkf$  AnnaleA  der  Chemie^  Bd.  xxxiv.)  found  that  while 
the  pure  oil  has  no  efteet  upon  phosphorus,  tlie  acid  Fr*^neh  oil  forms 
ivith  it  a  crystallinej  spermacutidikL?  maBB.  This  is  soluble  in  cthcr^ 
aikrohol,  and  alkaline  solutions,  and  has  received  the  name  of  turpen- 
tine-phosphoric  acid.  It  is  said  to  he  eliminated  by  the  kidnuys  un- 
ehanged,  and  to  exert  no  deleterious  influence.  The  elaborate  experi- 
meutd  of  Vetter  on  dogn  and  rabbits  gave  results  in  accord  with  these 
fact^j  for  he  tbund  the  rectified  and  German  oils  to  be  of  no  value  in 
phosphorui^'poisoni ng,  while  the  crude  acid  French  oil  was  distinctly 
antidotal.  Kochler,  however,  asserts  that  when  the  German  oil  has  not 
been  rectified  for  8ome  time,  it  acts  upon  phosphorus,  lie  believes  that 
the  oil  acts  partly  by  oxidizing  the  poison  and  partly  by  converting  it 
into  the  harmless  turpentine-phosphorous  acid.  One  part  of  the  oil 
must  be  given  for  0.01  part  of  the  phosphorus.  {Detroit  EevieWy  1873 ; 
from  Med.-chirurg.  Mnndschauy  June,  1873,  Case  of  I'ecovory,  Qtiy's 
Umpital  Reports,  xxvi.  13.)  Ordinary  American  oil  of  turpentine  and 
Canada  balsam  ai"e  of  no  value  in  phur^phorus-poisoning. 

As  was  pointed  out  by  MJff.  Eultjnburg  and  Guttman  (Aertzl,  Liter  a- 
turblaU,  18t>8,  Xo.  12,  quoted  in  Sijd,  Soc,  Vtnir^Book,  1868,  p.  450),  and 
eubsequently  by  Professor  Bamberger  {Wiener  Med.  Presse,  Jan.  1872  ; 
VirchoiD's  Arehiv^  June,  1872),  phosphorus  in  a  solution  of  a  soluble  salt 
of  copper  becomes  immediately  blacky  owing  to  the  formation  of  a 
phosphide  of  the  metal.  Professor  Bamberger  {loc.  dtJ)  also  asserts 
that,  while  this  change  is  very  mpid,  that  induced  by  turpentine  is  a 
glow  one^  and,  from  an  elaborate  series  of  experiments  upon  iAninmls> 
concludes  that  copper  is  much  the  more  valuable  and  certain  antidote. 
In  human  poisoning,  then,  sulphate  of  copper  should  be  given  in  dilute 
solution^  three  grains  every  five  minutes  until  vomiting  is  induced. 
After  this,  if  the  French  oil  be  aceeBsiblef  it  may  be  given  freely  in 
emulsion.  Otherwise,  sul|ihate  of  copper,  with  opium  to  restrain  the 
emeais,  should  bo  administered  in  such  doses  as  the  stomach  will  retuin. 
Sulphate  or  citrate  of  magnesium  should  be  used  as  a  quickly-acting 
purge,  and  symptoms  as  they  arise  should  be  judiciously  treated. 

Match-makers  and  other  artisans  who  are  exposed  by  their  oceupa 
tions  to  the  fumes  of  phosphorus  sutler  from  chn>nic  poisoning,  which, 
while  in  many  ca.ses  it  profoundlj'^  affects  tiie  vitality  of  the  sutierer,  is 
especially  distinguished  by  the  occurrence  of  necrosis  of  the  upper  or 
lower  jaw.  It  has  long  been  known  that  those  artisans  who  liitA^e  bud 
teeth  are  especially  liable  to  be  seriously  affected,  and  the  experiments 
of  Wegner  liave  demonstmted  that  the  necrosis  of  the  jaw  is  due  to 
the  local  action  of  the  vapor  of  phospliorns  upon  the  part.  He  found 
that  w^hcn  rabbits  were  kept  in  an  atmosphere  full  of  the  fumes  of  the 
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poison  no  necrosis  evor  occurred,  unless,  by  means  of  an  unsound  tooth 
or  an  artiiicial  wound,  the  atmosphere  bud  access  to  the  bone.  If  Auch 
access  were,  on  the  other  hand,  allowed  to  any  bono  of  the  body,  pen- 
ostitis  and  subsequent  necrosis  resulted.  Further,  when  rabbits  re- 
ceived continuously  small  doses  of  the  phot^pborus  by  the  mouth,  no 
necrosis  occurred  even  after  wounds  which  hi  id  bare  the  bones.  As 
phosphorus  necrosis  belongs  to  the  pmviuce  of  the  surt^eou  rather  than 
of  the  physiciun,  I  shall  not  discuss  it  further  here. 

AoMiNisTRATiON.^Phospborus  may  be  given  in  piO  or  in  solution. 
The  Oleum  Phosphoratum,  U.S.,  containing  one  per  cent,  by  weight  of 
pbosphonis.  may  be  gK^en  in  doses  of  one  to  three  minims  in  aroma- 
tiaed  emulsion  or  in  ca pilules.  The  Pilulm  Phosphoric  U.S.,  or  officuml 
pills  of  phosphorus,  contain  one-hundredth  of  a  grain  each.  In  re^gard 
to  the  dose  of  phosphorus,  I  have  found  that  many  stomachs  will  not 
boar  more  than  the  tiftieth  or  even  the  huudrodtb  of  a  grain  if  ^iveu 
in  the  liquid  form;  but  I  have  given  as  high  as  the  twentieth  of  a  grata 
of  the  solid  drug.  Dr.  J.  A.  Thompson  has  used  it  in  much  larger  doses 
(Praditioner,  July,  1873),  prescribing  one-twelfLh  of  a  grain  as  an  aver- 
age dose,  and  iu  one  case  having  given  as  high  as  one-fourth  of  a  graia 
every  four  hours  without  injury.  On  the  other  hand,  Dr.  Anstie  has 
seen  slight  poisoning  from  throe-fourths  of  a  grain  taken  in  &mali 
divided  doses  during  seven  days  {Practitioner^  Aug.  1873). 


ZiNCi  Phobphidum,  U.S. — Phosphide  of  Zinc  has  been  largely  used, 
with  asserted  good  results,  as  a  substitute  for  phosphorus.  According 
to  the  researches  of  Vigicr  {Bull.  Therap.y  xc,  Jan.  1876),  it  would 
seem  that  the  phosphide  yields  its  phosphorus  within  the  eeonomy, 
probably  to  form  a  phospburetted  hydrogen.  He  found  that  it  killed 
rabbits  more  quickly  than  did  a  corresponding  dose  of  phosphorus,  and 
that  both  symptoms  and  lesions  were  identical  in  the  two  cai*es.  Tho 
phosphide  i^hould  be  given  in  pill  or  gmnule.  The  dose  may  bo  con- 
sidered  iis  from  one-twentieth  to  one-twelfth  of  a  grain.  Profossoi 
Seguin  recommends  doses  of  from  one-fourth  to  one-sixth  of  a  grain. 


FAMILY  IIL-ALTERATIYES. 


There  are  employed  by  practitioners  of  medicine,  to  affect  certain 
diseases  most  intimately  connected  with  the  processes  of  nutrition, 
various  substances  which  do  not,  at  least  in  the  doses  commonly  used, 
produce  any  very  obvious  symptoms.  These  drugs  may  perhaps  neither 
stimulate  nor  depress,  so  far  as  can  be  perceived,  any  function  of  the 
body ;  their  action  may  be  silent  and  imperceptible,  their  mode  of  in- 
fluence may  be  unknown ;  but  their  therapeutic  effects  are  among  the 
most  assured  of  clinical  facts.  It  is  to  medicines  of  this  character  that 
the  name  of  Alteratives  has  been  applied,  because  when  administered 
they  seem  simply  to  alter  morbid  processes. 

Speculation  has  been  rife  as  to  the  mode  in  which  alteratives  influ- 
ence  the  body ;  and  as  the  accepted  pathology  has  been  humoralistio 
or  otherwise,  so  has  it  been  strenuously  argued  that  they  act  upon  the 
vital  fluid,  or  upon  the  solids  of  the  body.  The  term  "  purifying  of  the 
blood"  has  been  especially  applied  to  their  action,  and  is  sutRciently 
suggestive  of  their  function  as  viewed  from  the  pathological  stand- 
point  of  the  old  humoralist.  What  we  know  of  the  action  of  these 
medicines  at  present  amounts  to  this,  that  they  modify  the  nutritive 
processes  of  the  body.  As  the  physiologist  has  scarcely  learned  the 
alphabet  of  that  part  of  his  science  which  treats  of  the  general  nutri- 
tion, having  no  positive  knowledge  as  to  what  is  the  real  dominant  force 
in  the  nutritive  processes, — as  the  pathologist  is  completely  baffled  in 
attempting  to  find  the  essence,  as  it  were,  of  the  morbid  processes 
which  are  successftilly  met  by  alteratives, — as  he  cannot  point  out  to 
us  what  perverted  functions  underlie  these  diseases  as  their  basis, — 
why  should  the  therapeutist  be  expected  to  explain  the  rationale  of  his 
treatment  ?  The  empirical  facts  of  the  clinical  pathologist  are  met  by 
the  empirical  facts  of  the  clinical  therapeutist.  It  is  absurd  to  gaze 
into  mid-air  for  the  crowning  spire  before  the  foundation-stones  of  the 
temple  are  laid. 

To  deny,  as  has  been  done,  the  existence  or  value  of  medicines  of 
this  class  because  we  cannot  tell  why  mercury  relieves  syphilis  or  why 
iodide  of  potassium  cures  rheumatism,  is  as  absurd  as  to  deny  the  ex- 
istence of  the  syphilitic  and  the  rheumatic  dyscrasia  because  we  do 
not  know  their  ultimate  nature.  Let  us  be  content,  until  more  light 
comes,  to  hold  fast  to  the  clinical  facts,  each  believing  for  himself,  if  he 
choose,  that  alteratives  alter  nutrition  by  affecting  the  functions  of  the 
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blood-making  orgunsj  or,  if  he  prefer,  that  thoy  act  by  improadrn^ 
celk  of  the  body  directly ;  01%  what  is  even  more  pbilotiophical 
holding  his  mind  free  from  belief,  an  unoccupied  tablet  on  which 
truth  may  readily  be  inacnbod  when  it  is  discovered* 


ACIDUM  AB8ENIOSUM— ABSENIOUS  ACID.    U.S. 

JVhite  Arsenic,  or  Arsejuc^  as  first  prepai'ed  by  sublimation  IVom  tic 
ores,  18  in  transparent  masses,  but  on  keeping  becomes  mttk-white  ei, 
ternally.  It  is  soluble  in  water^  has  a  vilrc ous  fracture^  is  odorlcai^  of 
a  faint  sweetish  taste,  and  ^volatilizes  without  fusion  "  at  a  tompertture 
not  exceeding  400°  F/'  When  it  is  put  upon  red-hot  iron  Jt  vixiitfi 
garlicky  odor,  owing  to  its  being  first  reduced  to  a  metallic  itlti  dm! 
then  volatilized, 

pHTSioLoaiCAL  AcTioN. — When  applied  to  any  part  in  a  concen- 
trated form,  arsenic  is  a  very  active  esjcharotie,  and  even  when  Tfff 
much  diluted  it  is  a  sevem  irritant     When  a  single  dose  of  just  iuffi- 
cient  size  to  be  felt  is  ingested,  colicky  {>ains,  diarrba?a,  and  pcrha|^ 
nausea  result.    Al\er  a  very  large  toxic  dose,  in  from  one^qnaiter  ^^ 
tbrce-<|uarters  of  an  hour  nn  intense  burning  pain  is  felt  in  the  owop^* 
agus  and  stomach,  soon  spreading  to  the  whole  belly,  and  often  acco^' 
panied  by  a  sense  of  constriction  at  the  throat,  and  an  acrid,  mel»-^^ 
taste.     In  a  very  short  time  violent  vomiting  and  purging  como     ^^ 
The  matters  rejected  are  at  first  mucous^  and  variou^nly  colored  by 
contents  of  the  primse  viie ;  but  they  soon  become  bilious,  and  of 
yellowish  or  greenish,  and  finally  serous,  with  mucoid  flakes  ani 
gi'catcr  or  less  amount  of  blood.    As  the  case  progresses,  the  sympl<y  ^^* 
mentioned  increase  in  intensity,  and  to  them  are  soon  added  others    ^* 
different  nature.     The  thirst  is  excessive;  the  urine  is  suppressed  ;  C*" 
extremities  are  icy  cold ;  the  pulse  is  small,  feeble,  and  frequent ; 
rapid  and  labored  rcspinition  is  very  much  embarrassed  and  pain 
from  the  abdominal  tenderness;   the  surface  is  dark  and  cyauos 
violent  cramps  add  their  torture ;   exhaustion  deepens   into  coUa|j 
convulsions  or  coma  ensue,  and  death  occui*s  in  fVom  five  to  twei 
hours. 

In  another  set  of  cases,  when  the  doso  has  been  smaller  or 
subject  less  susceptible,  the  termination  is  not  reached  eo  soon. 
symptoms  similar  to  but  less  violent  than  those  just  described  ha^ 
lasted  from  a  few  hours  to  one  or  two  days,  a  remission  occmna; 
purging  and  vomiting  grow  less  frequent,  or  perhaps  intermit;  e' 
the  abdominal  tenderness  may  in  great  meiisure  disappear;  but 
persistent  thirst,  cold  extremities,  and  suppressed  urine  show  that 
danger  is  not  overpast,  and  after  a  time  the  caae  puts  on  a  more 
ing  aspect.    The  belly  becomes  very  tumid^  the  abdominal  pain 
Bovere,  difficulty  of  i^espinvtion  develops  itself,  the  face  is  swollen  ani 
cyan  0  Bed,  nei*vous  symptoms,  tremblings,  cm  nips,  and  convulsions 
pear,  and  finally  an  iey  coldness  pervades  the  framei  and  death  occ 
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in  from  two  to  mx  davfi.  The  raind  is  genemlly  clear  to  the  last.  If 
the  patient  survive  iaiig  enough,  an  eruption  vory  fni^-iuently  appears, 
Bometimea  as  early  as  tb«  second  day,  sometimes  not  until  the  titYh. 
Its  character  ie  various:  thii?**  it  may  be  petechial,  urtiearia-like,  pap- 
ular, vesicular,  or  putitultir  {Histoire  (ks  Eruptions  arsi'fucaks^  par  Dr, 
Jmbert-Gourbeyrc,  Moniteur  ties  Ilfjpitauj:,  1857). 

Such  are  the  ordinary  t^ytnptoniH  of  arfK?niciii  poi^onm^^;  but  nnom- 
«iloU8  eases  are  not  i-are.  Sometimes  profoimd  and  rapid  collupso, 
^vithout  abdominal  pain,  has  occurred  ;  in  other  cases  heavy  sleep, 
€ieepening  into  coma,  is  ^aid  to  have  been  the  most  marked  symptom. 
Sometimes  arsenical  jKjisoning  %^ery  closely  resembles  cholera,  and  it 
liaa  been  mistaken  for  it  not  only  in  life,  but  also  after  death,  on  the 
3>o8t-mortem  table  (  Vtrchotv^s  ArchU\  1870,  Bd.  1.  p.  45t>). 

When  arsenical  poisoning  is  not  tatal,  the  convalescence  is  apt  to  be 
elow,  and  int^rnipted  by  various  disorders.  Prominent  among  these 
JiPB  affections  of  tlie  alimentary  canal,  due  to  the  structural  changes 
produced  by  the  poison.  Nervous  symptoms  are  common,  and  may 
affect  the  motor  or  sensory  sphere  separately  or  combined.  In  some 
^ksea  they  have  developed  very  suddenly  {N.  Y.  Med.  Journ,,  1850,  177). 
I  have  seen  aneasthesia  of  the  feet  as  the  only  symptom ;  motor  paral- 
ysis may  exist  alone,  btit  it  is  nsuuHy  accompanied  by  amcstbesia, 
liyperajsthesia,  loss  of  temperature-sense,  great  feeling  of  coldness,  or 
other  disorder  of  sensation,  and  not  rarely  excessive  pain,  which  may 
be  aching  or  lancinating.  Occasionally  there  ai^  severe  cramps.  The 
normal  sensibility  is  usually  regained  before  normal  motility.  Of  one 
hmidred  cases  of  arsenical  paralysis  collected  by  Imbert-Gourbeyre 
(Des  Suites  (k  V Empoison nement  arsenicale^  Paris,  1881),  in  more  than 
half  all  the  extremities  were  aU'ecled ;  about  one-fourth  were  pam- 
plegicj  in  the  remainder  there  was  hemiplegia  or  local  palsy.  Most 
fVequently  the  paralysis  was  not  pronounced  above  the  elbow  or  knee. 
The  lamed  muscles  are  usually  sensitive  to  pressure  (C.  Gerhard, 
Sitzxmgsb,  Physik.  MtiL  Gesellsch.  Wilrzhurg,  Aj^rll,  1882),^  and  undergo 
rapid  atj-ophy,  losing  very  early  their  electro-muscular  contractility,  or 
presenting  the  "reactions  of  degeneration."  This  poisoning  resembles 
Bub-acute  poliomyelitis,  but  ditfers  in  the  frequency  of  pain  and  other 
sensory  disturbances,  and  in  the  tendency  towards  more  or  less  com- 
plete recovery.  1  have  seen  recovery  when  the  muscular  remnants  on 
the  wasted  limbs  had  for  many  months  been  unable  to  respond  to  any 
form  of  galvanic  current;  and  out  of  Imbert-Gonrbeyre's  one  hundred 
oases  all  got  well  except  three.  Dr.  N.  Popow  found,  in  dogs  killed  in 
a  few  hours  by  a  dose  of  arsenic,  the  spinal  cord  inilamed;  at\er  slower 
poisoning  thei'e  were  masses  of  "exudate"  in  the  neighborhood  of  the 

•  Cooiult  a1*>  Rentier,  U^btr  tin  Fntt  roi*  cArow.  Ar9ent?€rffi/L,  WUnbnrg,  1875;  W.  F. 
Mclntoih,  N.  F.  Med.  Rtc&rd,  Feb.  1885,  115  ^  Segain,  Joum.  Nerv,  and  Mtnt  iH"*rrt*«t, 
Oct.  1882^  riu  665;  C.  K,  Mills,  Trnn»,  College  of  PHgwiciana  of  Pkiladetphiaf  3d  eeriei,  H.j 
ArehwtM  d«  PkytloL  Norm,  et  Path.,  18Si,  Ir, 
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blood-vcBscla,  and  in  very  protrueted  cases  the  walls  of  the  tipiiml  irt^ 
rioleji  were  foimd  to  be  thickened  and  the  large  cells  of  the  gray  miUif 
profoundly  altered.  The  protoplasm  first  became  opaque  and  gmriulir; 
the  nuclei  grew  fainter  and  fainter^  and  finally  disappeared;  tico- 
oles  appeared,  and  encroached  more  and  more  on  the  shrunken  body  of 
the  cell,  which  finally  disappeared  (Virchow's  Archh%  Bd.  xciii.).  T^m 
experiments  certainly  show  that  ai^enic  may  cause  lesions  of  the  spiiml 
cord  J  but  the  sensory  disturbance  usually  present  in  nervous  ar^eiudl  | 
poisonings  and  especially  the  tenderness  of  the  nerve-trunks^  which  hai ' 
been  very  pronounced  in  the  cases  that  I  have  seen,  prove  thai  a  ^dt- 
spread  multiple  neuritis  is  the  covimon  lesion.  In  some  of  the*©  c&M 
trophic  changes  are  pronounced:  thus,  1  have  seen  a  growth  of  hiir 
sevend  inches  long  cover  the  wasted  limbs.  If  in  any  case  of  araeakal 
paralysis  there  were  no  sensory  disturbance,  the  probabilities  wauMbe 
Tery  strong  that  the  lesion  was  a  toxic  poliomyelitis. 

The  most  obvious  lesions  found  after  death  fmm  acute  poisoning  by 
arsenic  are  in  the  stomach  and  bowels,  even  when  the  poison  has  found 
entrance  into  the  system  through  otber  channels.     The  gastric  mucous 
membrane  is  usually  swollen,  maculated  with  patches  of  a  deep^rtniAOn 
or  more  eo  mm  only  brownish-red  color,  and  is  often  softened  and  wt* 
ered  with  a  diphtheritic  exudation,  but  is  rarely  ulcerated.     Perfora- 
tion is  exceedingly  uncommon.    The  mucous  membrane  of  the  upper 
part  of  the  small  intestine^  and  sometimes  of  the  whole  of  it,  i*  in 
condition  similar  to  that  of  the  stomach.     In  some  cases  the  lesiouB  ^ 
closely  resemble  those  of  cholera,  as  was  first  pointed  out  by  Profa 
Virchow  (  Virchotvs  Archiif^  Bd,  xlvir.).     In  tl*e  microftcopic  examiner 
tion  of  a  cadaver  whose  bowels  were  filled  with  a  •*  rice-water"  fluid, 
that  obseiwer  found  in  the  intestinal  contents  epithelial  flakes,  and  tlj 
fungus  described   by  EJebs  as  peculiar  to,  and,  indeed,  the  cause  d 
cholera.    The  epithelial  colls  of  the  mucous  membrane  were  ehok4 
with  granules,  and  many  of  them  in  an  advanced  ^tage  of  fatty  di 
genei'ation ;  the  intei^titial  tissue  was  full  of  large  round  gninubit« 
cells  J  the  solitary  glands  and  Peyor*8  patches  were  very  much  swoUe 
These  facts  have  been  confirmed  by  Dr.  IToffmann  (  Vir choirs  Arc 
Bd.  1.  p.  456).     The  gastro -intestinal  lesions  proijueed  by  arsenic 
not  due  solely  or  largely  to  its  immediate  local  etfect,  since  they  occur 
equally  when  the  animal  is  killed  by  injection  of  the  porson  iuto  a  veil 
The  local  in±iuen«*e  of  the  drug  is,  however,  probably  not  altogethd 
lost,  since  Unterberger  {he,  cit,)  found  that  a  larger  dose  was  requir 
to  kill  an  animal  by  venous  injection  than  by  exhibition  by  the  roout 

There  is  usually  in  acute  arsenical  poisoning  a  wide-spread  grnnub 
or  fatty  degeneration  of  the  tissues.  M.  Kanijau  (Tardieu,  Sur  VEmp 
gonnementj  p.  335)  reports  a  case,  which  had  been  mistaken  during  Ijj 
for  acute  atrophy  of  the  liver  j  Fr,  Grohl  and  Ft.  Mosler  ( Vtrchau 
Archiv,  Bd.  xxxiv.  p.  213)  one  in  which  they  found  fatty  or  gmnuld 
metamorphosis  of  the  glands  and  epithelium  of  the  stomach  and  k 
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lines,  of  the  cardiac  muscle,  of  the  diaphragiu,  of  the  cortical  portione 
of  the  kidney,  and,  to  a  slight  extent,  of  sonic  of  the  voluntary  mus- 
cles; Dt,  I,  L  Pinkhanfi  {Boston  Med.  and  Surg.  Joitrfi.,  1878,  358)  one  ia 
which  the  liver,  kidneys,  and  epithelial  lining  of  the  peptic  ij^lands 
were  alnnost  destroyed ;  similar  lesions  have  also  been  reported  by  M, 
V.  Coroij  (Soc,  Med,  des  Mop,  de  Far  is,  xvii.  379)  and  by  Di\  Fereol 
(76iJ.,  p.  321), 

The  absolute  demonstration  of  the  dei^enei-ation  produced  by  ai'senic 
^was,  however,  made  by  Dr.  Salkowsky  (  Virchow's  Archiv,  Bd.  xxxiv.  p. 
T7),  of  Moscow,  who  wub  nlm  the  first  to  point  it  out.  In  his  nuniurous 
€3Xperiment8  upon  rabbits  he  found  that  when  the  animals  were  poisoned 
\>y  a  small  dose  of  arsenic,  so  as  to  live  from  three  to  six  days,  the  liver 
^vas  much  enlarged  and  very  fatty, -^indeed,  contained  more  fat  than 
^he  "  phosphorus-liver.*'  On  mieroseopirai  examination,  the  cells  on  the 
fc^xteriorof  each  acinus  were  seen  to  be  natiinil ;  those  in  the  centre 
"in  the  most  advanced  stages  of  det^enemtion.  Tlje  kidneys  were  sirai* 
Jarly  affected^ — their  tubes  choked  up  with  tat-globtdeH,  their  epithe* 
lium  almost  completely  destroyed.  The  muscles  of  the  heart  anil  dia- 
phragm were  almost  equally  compromised.  Dr.  Salkowsky  al-^io  noted 
that  early  in  both  arsenical  and  antimonial  poisoning  the  glycogenic 
function  of  the  liver  is  abolished.*  In  frogs  poisoned  with  ai-senic 
the  epidermis  peels  off  from  the  derm,  as  first  noted  by  Ringer  and 
Murrell,  and  Emily  A.  Nunn  has  found  that  the  influence  of  the  poison 
is  first  manifested  in  the  under  portioti  of  the  epidermis,  the  degen* 
eration  progressing  from  the  derm  outwards  (Journal  of  Physiologic ^ 
l  247). 

As  arsenic  is  never  used  in  mt?dicine  for  an  acute  effect^  the  chief 
interest  to  the  thempeiitist  centres  around  its  physiological  action 
when  given  in  small  doses;  yet  it  seems  necessary  here  to  take  cogni- 
zance of  the  physiological  action  of  large  amounts  of  the  poison. f 

Kervom  and  Muscular  Systems, — The  symptoms  of  arsenical  poison- 
ing in  man  show  that  the  drug  has  a  marked  infttience  upon  the  ner- 
vous system.  Br.  W.  Sklarek,  of  Berlin  (Retchert's  Arduv,  18Ct>),  has 
found  that  the  arseniates  of  potassium  and  of  sodium  had  exactly  the 
Kirao  etlect  as  arsenic  itself  upon  frogs.  Within  five  minutes  atler 
the  injection  of  one-fourth  to  two  c.c.  of  a  two-per-cent.  solution  of 
arsenious  acid,  or  of  the  arseniate  of  sodium  or  of  potasMium,  all  volun- 

•  For  a  spectroscopic  irtody  iif  the  effect  of  ursenio  cpoa  the  ootoring-mfiUcr  of  the  bUiod, 
MO  Centrnlhiatt^  186S,  p.  609.  It  is  letoffstiDg  hore  to  note  tb*t  •.reeaic,  adtiaioDy,  phui- 
pbonii^  and  ammoDUi  akct  very  iicailuH)',  if  not  idouiicaltyi  upon  iho  blood,. 

t  The  theory  i»f  Bins  and  l?t'huUj  ttmt  Kr&eiiiuu*  a^id  acta  by  taking  from  protopljwm 
oxygen,  io  at  to  be  converted  intu  arpcnie  aoid,  and  nflerifiird*  yield*  up  thi»  oxygen  to 
oxidise  the  protopltma,  and  then  repe^ati  the  process,  teemi  to  ine  «o  iU  «apporteJ  that  tbt 
reader  in  regard  to  it  ia  simply  referred  to  Arch,/.  Exptr,  Pnth,  w.  Pharm,^  %i,  213,  xiv.  24il; 
alio  SriU  Med.  Jaum,,  l^82»  li.  1 I3S*  Bogipri  theory,  that  arsenio  unites  chemically  with 
the  idbumioom  principle,  i^  tnore  probuble.  Bee  Traut,  Jnttntationat  Cou^rc^*,  1S34,  L 
p.  IM. 
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tary  moTeraenfc  ceased  in  the  frog ;  although  when  the  animal  was  laid 
upon  hia  back  he  struggled  very  actively  to  recover  his  position.  At 
this  tirae,  however,  all  sensibility  to  chemical  and  mechanical  irritanU 
was  lostj  cutting,  burning,  or  corroding  failing  to  elicit  any  responiit. 
Thut  the  motor  system  was  not  at  fault  was  shown  by  the  active  move- 
meuts  when  the  frog  was  placed  upon  his  back,  as  well  as  by  the  resuj 
of  electrical  Rtinmlation  of  the  nerves.  The  paralysis  or  quietne^  m: 
have  been  due  to  an  abolition  of  sensation.  That  this  was  spinal,  and 
not  peripheral,  was  proved  by  the  circumstance  that  tying  the  iliac 
artery  upon  one  side  befoi'e  the  administration  of  the  i>oii*on  had  no 
etfeet  in  preserving  sensibility  in  the  protected  leg.  The  only  explana- 
tion of  the  struggles  of  the  frog  to  i-ecover  his  position  after  poisoning 
is  to  be  found  iu  big  having  been  influenced  thi^ough  vision^  or  el;sc  in 
the  theory  that  the  muscular  sense  is  distinct  from  that  of  conimoQ 
aensibility  and  is  not  ailected  by  arsenic.  The  researches  of  Binger 
and  Muri\dl  (Journal  of  Phi/siology^  i.  217)  upon  frogs  have  given  very 
dilfeix^nt  results  f]*om  those  ju«t  described,  they  finding  that  the  !*VTnp. 
toniK  of  poisoning  came  only  after  the  lapse  of  some  Ivours,  and  ih«t 
jjaralysis  of  voluntarj^  motion  preceded  that  of  sensation  and  reflex 
action.  T)rs,  Ringer  and  Mun-ell  suggest  that  those  ditfereneos  of  i\38ult 
depend  upon  ihe  time  of  year  at  which  the  frog  was  experimented  on. 
There  is  accord  between  the  experimenters  in  regard  to  the  cause  of  tho 
final  paralysis,  all  finding  that  it  is  produced  by  a  direct  action  of  the 
arHcnie  upon  the  nerve-centres.  Kiuger  and  Murrell  have  also  shown, 
however,  that  the  nerves  and  muscles  do  not  entirely  escape  the  poison^ 
which  seems  to  bo  more  or  less  toxie  to  all  highly-organized  tissues. 

Circulation. — Upon  the  heart  of  the  frog  Dr.  Sklarek  found  thai 
arsenic  exerts  a  very  powerful  influence,  lessening  the  rapidity  and 
foY^Q  of  the  beat,  and  finally  ari-^sting  the  contraction.  That  this 
cardiac  action  of  arsenic  is  direct  was  shown  by  the  exact  similarity  of 
tbe  phenomena  proiiuced  by  the  application  of  arsenic  to  the  heart  cut 
out  of  the  body.  The  arrest  was  never  instantaneous,  but  always  pre- 
ceded by  slowing  of  the  beat;  and  after  movement  had  ceased,  galvanic 
or  mechanical  irritation  caused  imperfect  systolie  movements.  In  no 
ease  did  Br.  Sklarek  observe  any  signs  of  functional  excitement  priK 
<^eding  the  development  of  the  cardiac  or  motor  paralysis. 

Dr.  Sklarek  also  found  that  in  arsenical  poisoning  in  the  cat  there 
is  gnmt  n^duciion  in  the  force  ami  frequency  of  the  heart's  pulsations. 
Recently  the  effect  of  the  poison  upon  the  circulation  of  mammals  has 
been  elaborately  investigated  by  Dr.  8.  TJnterberger  (Archiv  f.  Exper, 
Path,  n*  Pharm.^  Bd.  ii.).  Like  Ciinza,  he  found  that  in  arsenical  poi- 
soning the  heart  persists  in  its  movements  after  the  cessation  of  respi- 
ration. Immediately  after  an  injection  of  the  poison  in  cats  and  dogs, 
both  the  pulse -rate  and  the  arterial  pressure  fall  enormously,  and  if  the 
dose  has  been  suHicient  they  never  recover  themselves.  Dr.  Unterberger 
did  not  make  out  the  cause  of  the  fall  of  the  pulse-rate,  but  the  expen- 
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Tuents  of  Sklarek,  alreatlj  meDtionetl,  iriditjatc  that  it  is  dae  to  a  direct 
action  on  the  heart. 

The  depression  of  the  arterial  pressure  was  shown  by  Unterbergcr 
to  be  largely  due  to  vafto-motor  paralysis^  for  in  an  animal  under  the 
influence  of  the  poison  neither  galvanization  of  a  sensory  nerve  nor  of 
the  vaso-naotor  centre  in  the  upper  cord  had'auy  influunee  upon  th© 
force  of  the  blood-current,     GuivariLzation  of  the  splani?hnics  had  no 
effect  upon  the  arterial  pressurej — apparently  showing  that  the  vaso- 
motor palsy  was  peripheral ;  but  Dr.  Unterbergcr  found,  to  his  astonish- 
ment, that  stimulation  of  the  cervical  sym pathetics  had  the  usual  effect 
Upon  the  vessels  of  the  rabbit's  ear.     Supposing  those  observations  to 
be  correct,  there  are  only  two  seemingly  possible  methods  of  reconciling 
them :  either  the  drug  acts  upon  the  peripheral  vaso-motor  nerves  in 
tbe  abdomen  and  not  upon  the  same  nerves  in  the  neck,  or  else  there 
)s  during  arsenical  poisoning  such  depression  of  the  power  of  the  cardiac 
^nuscle  that  narrowing  of  the  blood-path  does  not  have  the  usual  effect. 
l)r.   Unterberger  found  that  compression  of  the  abdominal  aorta  was 
/ol lowed  by  a  great  rise  of  pressure,  and  therefore  he  believes  that  tho 
limeart  in  arsenical  poisoning  has  not  lost  its  power.     Some  complicated 
t:  Tans  fusion  experiments  which  he  made  indicated  differently,  so  that 
^^ivhile  his  proposition  that  arsenic  pai-alyzes  the  peripheral  vaso-motor 
xiziervea  of  the  abdomen  and  not  those  of  tho  head  may  be  considered 
-jtjrobable,  it  certainly  is  not  proved.     It  would  be  a  very  easy  matter  to 
«z3ecide  the  question  by  dividing  the  splanchnic  nerves  in  a  poisoned 
^^nimal :  if  the  reduction  of  the  arterial  pressure  be  really  due  to  an 
.^^bdominal  vaso-raotor  paresis,  section  of  the  splanchnic  whould  have 
^Mio  effect  on  iL     There  appears  to  be  no  doubt  that  the  cardiac  muscle 
:is  more  or  less  weakened  by  the  poison. 

Action  of  Small  Bose^.-^Wuniie  quantities  of  arsenic  may  be  given 
:rfor  a  long  time  without  producing  any  perceptible  effect,  uidess  it  be 
,  ehurpening  of  the  appetite,  due  to  the  local  action  on  the  stomach. 
Then  the  dose  is  increased,  more  active  manifestations  of  gastric  irri- 
^lation  may  appear,  such  as  loss  of  appetite,  nausea,  abdominal  pain  or 
-uneasiness,  diarrhcea,  and  perhaps  sympathetic  headache.     By  the  use 
^f  frequent  small  do^^es  these  symptoms  may  be  generally  avoided,  and 
what  may  bo  termed  the  constitutional  action  of  ai^onic  be  obtained* 
The  first  sign  of  this  is  generally  a  purtincss  about  the  eyes,  at  first 
visible  only  in  the  early  mornings,  but  soon  increasing  into  decided 
GBdema,  which  after  a  time  may  lose  Jts  local  character  and  the  patient 
be  involved  in  general  anasarca.     This  anasarca,  as  was,  I  believe,  first 
pointed  out  by  Dr.  S.  Weir  Afitchell  {j^etoYork  Medical  Journal^  vol.  i.), 
may  or  may  not  he  preceded  or  accompanied  by  the  presence  of  albu- 
men and  of  tube-casts  in  the  urine.     Beyond  the  production  of  the 
symptoms  spoken  .of,  arsenic  should  never  be  employed  in  medicine. 

Unfortunately,  owing  to  the  frequent  use  of  the  metal  in  the  arts, 
chronic  arsenical  poisoning  is  by  no  means  uncommon.     Although  the 
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Bymptoms  vary  a  good  deal  and  may  be  very  obscure,  yet  in  aliiioit 

every  case  they  are  such  as  should  at  once  awaken  nuspieion.    Thiy 
were  summed  up  by  the  late  Professor  Taylor  as  follows:  **J)iyB«« 
and  irritation  of  the  throat,  irritation  of  the  mueoiLS  meinbiiiQ«0  of  th« 
eyes  and  nostrils^  dry  eough,  languor,  headache,  loss  of  appetite^  luliiMt, 
colicky  pains,  Dwmbness;  cramp,  irritability  of  the  bowels^  attended  wilb 
mucous  discharges,  great  prostration  of  strength,  a  feveritih  coDditicir, 
and  wasting  of  the  body/'     It  is  %'ery  evident  that  the  ftymplom*  of 
irritation  of  the  respiratory  mucous  membrane  are  largely,  if  not  en- 
tirely, due  to  the  \oqh\  action  of  the  arsenic,  since  the  pois*3n  find§  ac- 
cess to  the  sj^stcm  through  the  respiratory  organs.     The  const ilutioDftl 
troubles  most  uniformly  present  in  these  cases  are  weakness  and  emftci- 
ation,  often  accompanied  by  more  decided  nervous  manifestations  tbw 
the  picture  dmwn  by  Dr.  Taylor  would  suggest:  great  depression  ct 
spirits  and  irriliibility  of  disposition,  sleeplessDess,  giddinesd,  faeadAeb^ 
with  a  feeling  of  constriction  in  the  forehead,  numbness  in  the  extref»^ 
ties,  muscular  tremors  or  stiffness,  vertigo,  and  even  convulsions  »^ 
paralysis,  are  very  common.      Indeed,  in  some  caoea  these  nervt^'^ 
Bymptoms  constitute  the  chief  if  not  the  sole  features.    (See  Ihut9^ 
Klinik,  1874,  No.  31 ;  also  Schmidts  JahrL,  Bd,  clxv.  p,  233.) 

Dr.  Kirchgaaser,  as  the  result  of  very  large  experience,  asaerts  tt 
the  most  characteristic  phenomena  of  chronic  arsenieism  are  a  br 
pigment-depoait  in  the  skin  of  the  face,  inflammatory  aflTection  of  tJ 
eyelids,  and  the  disturbances  of  sensibility  and  motion,  which  afl 
most  frequently  the  lower  extremities,  together  with  scalding  duriajj 
nrination.     Out  of  eight  cases,  he  found  arsenic  in  the  urine  in  eisl 
(Berlin.  CentralhlaU,  p.  574,  1868). 

Seemingly  opposed  to  this  common  experience  is  the  aaaerted  "ar- 
senic-eating'* of  the  peasants  of  Styi'ia.     It  is  stated  by  some  that  th 
arsenic  is  tiiken  by  the  young  girls  to  beautify  their  complexion  and  ' 
enhance  their  charms  ;  by  others,  that  the  object  sought  to  be  attatne 
is  protection  against  arsenical  fumes  by  those  engaged  in  the  mano* 
faeture  of  the  metal,  and  the  increase  of  the  powers  of  endurance  anA^ 
of  the  "wind'^  in  huntsmen  and  othei*8  who  do  a  great  deal  of  mountaiii^| 
climbing.     The  habit  is  said  not  to  be  detrimental  to  life.     Indeed,  the 
toxiphagi  are  asserted  to  be  remarkably  long-Hved  people.     In  regard 
to  the  dose,  three  grains  are  said  to  be  taken  as  a  commencement,  and 
to  be  increased  to  thuly!     Originally  affirmed  by  Yogt  {LeJirhnch  der 
Phanmi^odynamikf  Aufl.  iii.  Bd.  i.),  the  existence  of  this  practice  has 
been  especially  asserted  by  Tachudi,  and  more  recently  by  Chas.  HeisciA 
(Pharm.  Journ,  Trans.,  1859  and  1860,  vol.  i.  p.  556). 

Kotwith  standing  the  assertion  of  lleisch,  the  existence  of  the  prac- 
tice was  not  credited  (see  British  and  Foreign  Med.-Chir,  Beview^  votj 
xxix.  p.  144),  but  in  1864  Dr.  C.  Maelagan  (Edinb.  Med,  Journ.,  1864 
p.  203)  visited  Stj^ria,  saw  several  ai^senic-eaters,  administered  to  on^ 
of  them  five  grains  of  the  substance  at  a  dose  without  ill  eifecta,  and 
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found  the  poison  in  the  urine.  He  also  aniityzed  the  material  which 
the  men  habitually  took^  and  found  it  to  be  arsenic. 

An  unsigned  (editorial?)  cnminunicatioo  m  the  Edinb,  Med.  and 
Surg.  Jaurn,  (1871,  vol  xvi.  p.  569)  further  asserts  that  a  i-oyal  com- 
mji>sion  has  examined  into  the  subject,  and  that  their  report  indicates 
that  the  practice  exists,  but  that  it  has  been  grossly  exaggerated. 
They  affirm  that  arsenic-eating  is  practised  ehiofly  in  the  northern  and 
northwestern  parts  of  Styria ;  that  the  white  arsenic  is  preferred,  the 
yellow  commercial  article  being  t^metimes  taken,  the  native  rod  arsenic, 
or  orpiment,  very  rarely  ;  that  the  commencing  dose  ie  about  0.22  grain, 
which  is  very  slowly  increased  to  0.62  grain  avoirdupois.  The  *' ratsbane- 
eaters''  almost  all  belong  to  the  lower  classes,  and  are  said  to  bo  gener- 
ally strong  and  healthy  persona,  courageous,  pugnacious,  and  of  strong 
sexual  disposition*  These  statements  are  in  accord  with  those  of  Br. 
Maclagan,  and  must,  I  think,  be  accepted  as  true.  Br.  Maelagan  also 
Bays  that  in  one  case  of  suspected  poisoning  in  Styria  the  prisoner  was 
acquitted  on  the  ground  that  the  deceased  was  an  arsenic-eater. 

Of  especial  interest  in  connection  with  arsenic-eating  is  the  verity 
or  non-verity  of  the  asserted  effect  of  the  drug  upon  tiswue-ehanges, 
Schmidt  and  Stiirzwage  believe  that  it  has  such  action  in  a  very  marked 
degree,  because  in  their  experiments  upon  rabbits  they  found  a  decided 
diminution  in  the  excretion  of  carbonic  acid  and  of  urea  dunng  the 
use  of  minute  doses  of  the  poison.  Fokker  {Schmidfs  Jahrb,^  clviii.  13), 
however,  was  unable  to  perceive  in  three  experiments  that  daily  do«es 
of  from  .15  to  J175  grain  of  arsenic  to  a  dog  had  any  effect  upon  the 
elimination  of  urea,  and  Kossell  and  Gactbgens,  in  two  experiments, 
have  noted  a  very  decided  increase  of  the  elimination  of  urea  produced 
by  toxic  doses  of  arsenic  in  the  dog  (Arch.f.  Exper  Pat  hoi ,  ii.  Fharm.j 
Bd.  V.  p.  133,  also  CentralbL  f.  MexL  Wissen,,  1875,  530  ;  1876,  833).  The 
recent  experiments  of  Chittenden  and  Cummins  (Stud.  Labor,  PhysioL 
Chem.  Yate  Univ.,  vol  ii.)  are  in  accord  with  the  early  results  of  Stiirz- 
wage, as  they  found  that  in  the  case  of  rabbits  arsenious  acid  has  a 
tendency  to  diminish  the  elimination  of  carbonic  acid.  The  evidence 
which  we  have  at  present  is  not  sufficient  to  warrant  a  positive  opinion, 
I  but  it  indicates  that  small  doses  of  arsenic  check  tissue-change  and  de- 
crease nitrogenous  elimination^  while  large  toxic  doses  have  the  opposite 
effect. 

When  arsenic  is  administered  in  small  repeated  doses,  it  may  act  as 
a  tonic,  by  slightly  irritating  the  stomach  and  thereby  provoking  an 
appetite;  and  in  certain  cachexias  it  increases  the  muscular  strength 
and  the  general  vigor.  The  historj^  of  arsenic-eating  indicates  that  the 
drug  has  some  positive  tonic  influence  over  nutrition  ;  and  although  the 
amelioration,  the  increase  of  strength  and  blood,  by  its  use  in  cachexias 
may  be  due  to  an  indirect  action  of  the  drug, — tx)  a  removal  or  over- 
comingf  of  the  morbiiic  agent  of  the  disease,  and  a  consecpient  allowing 
)f  the  recuperative  powers  of  the  system  to  assert  themselves, — thei*e 
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is  much  reason  for  belioTing  that  it  does  act  as  a  direct  stimiiUnt  t<> 
nutrition.     All  that  we  know  of  the  effect  of  arsenic  upon  tlie  i 
throws  only  enough  light  on  its  therapeutic  action  to  enable  us  to  ^ 
it  as  an  alterative, — a  modifier  and  often  an  improver  of  nutrition. 

Elimination. — ^There  is  abundant  proof  of  the  absorption,  and  QO 
less  of  the  elimination,  of  arsenic.  Indeed,  the  latter  appears  to  take 
place  with  exceptional  rapidity,  Thusi,  MM.  Flandin  and  Danger  (Hoae* 
tnann,  Toxieohgie,  p.  823)  failed,  three  days  after  the  last  iloee,  to 
detect  it  in  the  bodies  of  animals  to  which  fifteen  grains  had  bmn 
given  daily;  and  in  a  child  killed  in  two  days  by  an  arsenical  pigment, 
none  of  the  metal  could  bo  found  in  the  body  {British  and  Foreign 
Med.-Chir,  Review^  1870,  vol.  xlv.).  In  the  great  majority  of  instancesi, 
however,  there  is  no  trouble  in  finding  arsenic  in  the  bodies  of  those 
poisoned  by  it,  and  Steinhauser  reports  a  cai*e  in  which  it  was  found  in 
the  remnants  of  a  corpse  that  had  been  buried  for  twenty-two  yeare  - 
(Berlin.  Centralbhitt,  1868,  p.  1  GO).  The  principal  channel  of  escape  is  the 
kidneys;  but  elimination  also  takes  place  through  the  mucous  membrane 
of  the  alimentary  canal,  through  the  skin,  and  even  in  the  saliva  ami 
the  tears.  M.  G.  Bouehet  and  Lewald  in  independent  researches  found 
arsenic  in  notable  r|uantities  in  the  milk  of  nursing  women  to  whom  it 
had  been  given,  (See  American  Practitioner,  1887.)  Unterberger  has 
doteeted  it  in  the  alimentary  canal  of  ardmals  poisoned  by  injection 
into  the  vein.  M.  Chatin  has  found  it  in  the  sorosity  of  a  blister, 
Bergeron  and  Lemaitro  in  the  sweat  {British  and  Foreign  Med.-Chif, 
MevieWy  vol,  xlviii.,  1871),  and  Taylor  (Guy*s  ITospital  Rep,^  vol,  x.  3d 
serieSj  1864^  p.  227)  in  the  contents  of  the  stomach  of  a  child  poisoned 
by  its  application  to  the  scalp,* 

Especially  in  connection  with  the  therapeutic  use  of  arsenic  in 
malarial  fever,  some  interest  attaches  to  the  effect  of  the  drug  upon 
the  lower  organisms  and  ferment  a  tions.  The  subject  has  been  partially 
investigated  by  Johannsohn  {Arch.  f.  Expcr,  Path,  t/.  Pharm.^  Bd,  ii.  p. 
106),  who  concludes  that  the  poison  produces  a  peculiar  degeneration 
of  the  yeast-plant,  but  actually  increases  the  production  of  bacteria  in 
yeast.  When  small  amounts  of  arsenic  were  added  to  yeast  and  syrup, 
the  feroientative  process  was  at  first  very  much  checked,  but  not  abso> 
lutely  prevented.  After  a  time  the  process  went  on  faster  again.  In 
urine  Joliannsohn  found  thafc  the  poison  hindered  the  pivDduction  of 
Micrococcus  urea,  but  actually  favored  that  of  other  fungi.  In  thd 
lactic  fermentation  the  growth  of  the  peculiar  fungi  was  checked,  while 
that  of  Mucor  mucedo  was  favored.  The  fact  that  arsenic  acts  slowly 
upon  the  yeast  ha^  been  confirmed  by  8chaefer  and  Boehm  {Arheiten 
Physiol.  Inst.  Wiirzburger  Hoch^chule,  1873,  p.  173),     Both  Johannsohn 


^  VnriouA  obsorvera  bv^ve  endeavored  to  diiHtermiae  wbioh  tiiium  contniii  moit  anuiio 
iHaf  dcfttb  from  tho  polAon*  with  ir(LrjiDg  rcAnUa.  Ocmsult  Arch*  de  Phi/9iol,  Norm,  tt  /VilA., 
1ST5,  lu  653;  Chem.  CrntntlUfttt,  1879,  602 j  Arch,/.  £V/jer,  Path,  «.  Pharm.^  JtiU.  2^7;  Tht 
€\9mi9t  ami  Drurfghtt  xii.,  1879,  381  j  Compt€»J{endw,,  1879.  IxixriiU  1212, 
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and  Scbiietor  and  Boehm  liave  found  that  ai'senic  exerts  no  influence 
upon  non-organized  tl-rments^  either  vegetable  or  animal,  such  as  amjg- 
dalin,  pepsin,  panoreatin,  etc. 

TnERApEUTiC8. — Ouf  knowledge  of  the  value  of  arsenic  in  diseawo 
i-ests  solely  upon  cliuieal  observation,  which  has  abundantly  established 
iU  use  in  certain  very  diverse  affections.  Chief  among  those  i«  chronic 
nuilarial  dyscrasia.  No  one  would  at  present  think  of  employing  it  in 
acute  remittent  ftver,  or  even  in  acute  intermittent^  unless  under  very 
peculiar  circumstances.  It  is  in  those  eases  which  have  resisted  quinine, 
in  which  the  paroxysms  have  become  irregular^  returning  at  long  or  ir- 
regular intervals^  and  in  which  the  anromia  and  the  general  nutritive 
disturbance  are  even  more  prominent  than  the  febrile  disorder,  that 
arsenic  is  especially  valuable.  In  these  cases  it  should  be  administered 
with  sufficient  boldness,  very  generally  in  conjunction  with  iron.  Pro- 
fessor George  B.  Wood  recommends  that  the  fii*9t  doses  should  bo  as 
large  as  the  system  will  endure,  so  as  to  make  a  decided  impression  at 
once.  When  the  ague^paroxj-sms  are  frequent,  it  is  perhaps  well  to 
employ  this  plan ;  but  when  it  is  rather  the  cachexia  than  the  active 
disorder  that  is  to  be  combated^  it  is  prefemble  to  commence  w^iLh 
^mall  doses  and  to  increase  them  until  some  constitational  symptom 
18  produced.  In  ordinary  intermittenU^  after  the  paroxysms  have  been 
broken  up  by  quinine  it  is  very  well  to  place  tlie  patient  upon  a  pi^p- 
a  rat  ion  of  arsenic  and  iron,  as  a  prnphy  lactic  against  their  return. 
When,  in  ordirmry  intermittent  fever,  for  any  cause  quinine  cannot  be 
administered,  ai^sonic  may  be  employed.  In  these  eases,  as  ali'eady  in- 
timated, the  first  doses  should  be  large,  so  as  to  make  an  immediate  im- 
pression ;  t>om  five  to  ten  minims  of  Fowlers  solution,  properly  diluted, 
Tnay  be  given  every  two  or  three  hours  until  some  decided  sjTnptom  is 
produced.  When  the  stomach  refuBea  the  i*emedy,  it  has  been  recom- 
mended by  Boudin  to  give  it  by  the  rectum,  which  he  affirms  will  often 
bear  even  a  gi'ain  of  the  acid.  Not  more  than  a  third  of  this  amount 
should,  however,  be  used  as  a  commencing  dose.  In  malarial  intetmit- 
fent  nenraltjia^  ai-senic  may  be  employed  as  a  very  useful  adjuvant  to 
the  antiperiodie  alkaloids.  Dr.  K,  M.  Downie  calls  attention  (Indian 
Medical  Journai,  1872)  to  the  %'alue  of  arsenic  as  a  prophylaitic  against 
malaria.  His  trials  were  not  numen>us  enough  to  be  conclusive,  but  so 
far  as  they  go  they  indicate  that  ai*senic  is  even  siiporior  to  quinine. 
Becently  attention  has  been  drawn  to  the  great  value  of  arsenic  in 
lymphatic  tumors,  especially  in  the  affection  known  as  malignant  lym* 
phoma  (Wirn.  Med.  Wochemchrift,  1871;  Arch.  f.  Kiin.  Chir.,  xviii. ; 
Strieker's  JahrL^  1877),  Advantage  is  said  to  be  sometimes  derived 
from  injections  of  the  remedy  into  the  growth. 

Having  had  very  little  experience  myself  in  the  use  of  arsenic  In 
sfiln-disea.f^e^  T)r-  Louis   A.  Duhring,  Professor  of  Dermatology  in  the 
I       University  Hospital ,  has  kindly  turnished  rae  with  the  following: 
I  "  As  is  well  known,  ai'senic  has  lonir  been  used  and  hold  in  hi^^h  esteem 
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as  a  remedy  in  the  treatment  of  cutaneous  diseages.  It  is  proper  to 
state,  however,  that  at  the  present  day  there  exists  a  great  diversit 
of  opinion  concerning  its  actual  value  at-i  a  tberapeulic  agent  against^ 
this  class  of  disieaf^es.  Certain  dermatologists  claim  to  derive  marked 
good  from  its  employment  in  quite  a  large  number  of  afTections,  while 
othei^  of  equal  experience  are  inclined  to  place  but  little  reliance  upon 
its  curative  powers.  Without  entering  at  all  into  this  discussion,  it 
may  be  unbcsitatiDgly  said  that  it  is  a  remedy  of  real  worth  and  service 
in  several  very  important  cutaneous  diseases,  and  that  it  may  be  cora- 
bined  with  other  remedies  and  used  with  good  result  in  certain  other 
diseases  of  the  skin^  acting  in  these  cases  as  a  general  tonic.  It  is  the 
dermatologist's  most  valuable  internal  remedy  in  a  large  number  of 
eases.  But  it  must  be  skilfully  employed,  and  the  cases,  moreover,  must 
be  selected,  if  wo  would  expect  satisfactory  results.  To  say  that  arsenic 
is  of  use  in  diseases  of  the  skin  viewed  collectivelj',  is  an  assertion  &a 
vague  as  to  be  of  no  practical  value.  Not  only  is  it  necessary  to  specify 
the  disease,  but  it  is  even  important  to  designate  the  particular  stage, 
if  we  would  employ  the  remedy  succcsstully. 

**  Arsenic  exerts  its  influence  chiefly  upon  the  epidermis.  Hence  it  is 
found  that  diseases  affecting  the  more  superficial  stitita  of  the  skin  are 
most  amenable  to  its  influence.  It  possesses  little  or  no  eftect  upon  the 
ditieases  which  have  their  seat  in  the  deeper  structures. 

"Its  action  upon  the  skin  is  slow^  weeks  and  months  being  requi- 
site to  produce  the  desired  result.  Improvement  once  obtained,  it 
is  usually  expedient  to  allow  the  patient  to  contituie  the  use  of  tho 
remedy  for  some  weeks  after  all  eymptoms  of  the  disease  have  dis- 
appeared, 

"  Ai'senic  should  never  be  emploj'cd  in  the  acute,  inflammatory  staga'^ 
of  any  disease  of  the  skin.  It  should  not  be  pi'escribed  when  there  is 
great  heat,  burning,  intense  itching,  or  rapid  cell-change.  It  not  only 
is  of  no  benefit  at  this  stage,  but  is  in  most  cases  positively  injurious, 
tending  to  augment  the  activity  of  the  morbid  process.  It  stimulates 
tho  rele  into  action  when  rest  is  most  needed.  Its  administmtion  should 
be  withheld  until  the  acute  symptoms  have  subsided. 

"Of  many  of  the  dissimihir  diseases  in  which  arsenic  has  been  em- 
ployed, both  with  and  without  reputed  success,  no  mention  need  hero 
be  made.  It  will  suffice  for  the  purpose  in  hand  to  refer  to  those  atfec 
tions  which  it  is  generally  conceded  are  more  or  less  favorably  influ* 
enced.  It  is  unquestionably  of  great  value  in  psoriasis.  But  it  is  not 
of  benefit  in  every  ease,  nor  should  it  be  prescribed  for  all  forms,  or  in 
all  stages,  of  this  disease.  When  the  process  is  very  active,  attended 
with  intense  hypera^mia,  arsenic,  as  a  rule,  only  aggravates  the  inflam- 
matory condition.  The  more  active  the  cell -proliferation,  the  less  prob- 
ability  is  there  of  its  being  of  benefit.  On  the  other  hand,  the  more 
indolent  and  sluggish  the  disease,  the  greater  the  chances  for  improve- 
ment    It  should  be  withheld  until  the  process  has  fairly  settled  in  its 
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ALTERATIVES. 

In  oases  of  psoriasin  of  long  standing,  which  maDifest  littlo 

aition  to  undergo  chtinge,  it  is  partit-ularly  useful, 

"It  ib  of  undoubted  sei'viee  in  ci^rtain  variuties  of  eczema^  cspocially 

In  the  chronic  squamous  and  papular  variuties;  also  where  the  ele- 

l3l6Dtary  lesions  arc  but  ill  defined;  andj  finally,  where  the  disease  is 

W&llBaaUj  superficially  seated,  and  where  there  ts  only  slight  infiltni- 

tion  of  the  skin.     Certain  forms  of  persistent  localized  papular  and 

xedlcular  eczema,  having  a  marked  tcndeney  to  recur,  as,  for  example, 

of  the  fingers^  also  often  yield  readily  to  arsenic.     It  should,  of  coui^se, 

be  aroided  in  acute  eczema, 

*^  Pemphigus  is  decidedly  influenced,  and  often  permanently  relieved, 
itfl  use.  It  18  our  most  reliable  remedy  for  this  disease.  Here,  aa  in 
ber  conditions,  the  older  the  process  the  moi'e  likely  are  we  to  obtain 
kirorabie  results.  In  lichen  planus  and  in  lichen  ruber  it  is  employed 
with  great  advantage.  Prescribed  in  minute  doses,  as  a  tonic,  it  may 
sometimes  be  given  with  benefit  in  chronic  urticaria. 

**It  is  likewise  of  value  in  certain  varieties  of  acne.  Before  pre- 
scribing it,  however,  the  digestive  tmct  should  be  carefuOy  looked  into, 
and,  if  disordered  in  the  least  degree,  it  t^honld  fimt  be  rectified.  The 
mme  remark  holds  good  for  its  use  in  al!  diijeasos  of  the  skin.  Taken 
fhr  m  considerable  time,  several  months,  it  often  exerts  a  marked  in- 
flaence  upou  the  small  pustular  and  papular  forms  of  acne,  and  also  in 
tliooe  eases  where  there  is  an  accompanying  erythematous  rosacea. 

*'  The  two  preparations  of  arsenic  which  it  is,  as  a  rule,  advisable  to 
employ  are  arseuious  acid  and  liquor  potassii  arsenitis.     The  latter  wtil 
be  found  the  more  desirable  form  for  ordinarj*  use.    Ai'senious  acid  ia 
^ven  in  pill  form,  with  sugar  of  milk,  or  combined  with  a  grain  each 
of  black  pepper  and  powdered  liquorice,  constituting  the  compound 
Icnoim  as  the  Asiatic  pilly  which  may  be  prescribed  in  various  strengths, 
suitable  to  the  ease.    The  liquor  potassii  ai*sonitis  is  best  given  with 
'Water  or  combined  with  a  bitter  tincture  or  intusion ;  it  is  also  well 
borne  combined  with  the  wine  of  iron.    The  average  dose  suitable  to 
the  majority  of  individuals  is  three  minims.     Smaller  doses,  one  or  two 
minims  thrice  daily,  are  often  demanded,  and  in  many  cases  are  found 
to  be  much  more  beneficial  than  hirger  doses.     On  the  other  hand,  four, 
c,  or  eight  minims  will  not  infrequently  be  tolerated,  and  occasion- 
By  even  larger  doses  j  but  out  of  a  number  of  patients  it  will  be  found 
that  but  few  can  take  more  than  three  or  four  minims  for  any  length 
of  time  without  derangement  of  the  system.    Arsenic  should  always 
ba  taken  either  with  the  Ibod  or  directly  afterwards.'* 


In  certain  nervous  affections  arsenic  acta  very  favorably,  in  some 
ttnknown  way;  It  is  e9]>ecialiy  in  chorea  that  it  has  acquired  a  deserved 
reputation-  In  this  aflTection  iron  and  other  tonics  are  generally  indi- 
Ciited,  and  may  be  given  consentaneously  with  the  arsenic.  It  ia  best, 
however,  to  administer  the  latter  separately,  as  the  dose  must  be  steadily 
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increased  until  cedeitia  or  other  mauiibstations  betray  its  decided  action 
Arsenic  has  also  been  recommended  in  whooping-cough^  but  m  at  pneisei 
very  I'arelj,  if  ever,  usied.     In  ordinary  non-malarial  neuralgia  it  maj 
be  tried,  and  is  sometimes  serviceable;  in  simple  gastralgia^  or  gasir 
neuralgia^  it  has  been  especially  rec*ommended. 

Arsenic  is  employed  someiimea  with  advantage  in  asthma,  and 
be  given   by  tbo  stomach,  but  is  perhaps  more  useful  when  inhaled 
The  following  formula  has  been  long  used  in  the  Philaiielphia  Hospital 
The  prupared  paper  is  roUeil  into  cigai^ettes,  one  of  which  is  smoked  t^rcj 
or  three  times  a  day,  until  relief  is  attbrded  or  some  giddiness  pro<1uecdii 

Chart  A  AasENiCALis  Composita  (Compound  Arsenical  Paper).     B — 
Belladonnas  foL,  gr.  xevi ;  llyoscyami  foL,  Stramonii  foL,  {"ra  gr,  ^i^^nii^m 
Extr.  opii,  gr.  iv  ;  Tabaci,  gr.  Ixxx  :  Aquaj,  Oj  ;  M.,  ft.  sol.  ot  add.  Potad^| 
nit.,  gr.  elx ;  Potas.  arsenit.,  gr,  cccxx.     Saturate  bibulous  paper  and  dry 
for  use. 

Arsenic  is  of  value  in  those  forms  of  chronic  rheumatism  in  whic 
iodide  of  potassium  is  commonly  employed.     It  is  often  advantageou 
to  alternate,  administering  one  of  these  altemtives  for  three  or  fou 
weeks,  and  then  the  other  for  the  same  length  of  time.     In  r}i€umat% 
gouty  or  rheumatoid  arthritis,  it  has  been  highly  extolled,  but  in  mj 
experience  has   furnished   no  better  results  than  other  remedies.     It 
should,  however^  always  be  tried  in  this  most  obstinate  disorder. 

There  have  been  quite  a  number  of  cases  reported  in  which 
outbreak  of  herpes  zoster  has  occurred  during  the  long-continued  us 
of  arsenic,  and  it  seems  as  though  the  arsenic  was  the  cause  of  the 
eruption.    (For  paper,  giving  cases  and   bibliogt*aphy,  by  O.  Julius- 
burger,  see  Vierteljah\  f,  Dermatol^  Wien,  xi.  97.) 

ToxicoLOGY.^ — Suilifient  has  already  l*ecn  said  concerning  the  symp- 
toms of  both  acute  and  clironie  arsenical  poisoning,     ^o  mention  ba 
however,  been  made  of  the  peculiar  local  aifcctions  producod  in  thj 
hands  of  those  artisans  who  work  with  the  preparations  of  arsenic 
Ulcers  about  the  roots  of  the  nails  are  generally  the  first  trouble 
these  cases,  but  after  a  time  eczema  tons  or  papular  eruptions  appeaf 
and  even  subdermal  erysipelatous  inflammation   is  developed.     Ver 
commonly  to  these  local  symptoms  are  added,  after  a  tmie,  the  usual 
phenomena  of  chronic  arsenical  poisoning. 

\ix  the  arts,  preparations  of  arsenic  are  largely  used  as  pigments  ;1 
and,  excepting  thy  maaufacturei's  of  arsenic,  it  is  almost  exclusivclj 
those  who  are  accidentally  exposed  to  the  deleterious  influence  of  these 
pigments  that  suffer  from   chronic  arsenical  poisoning.      The  poison 
ous  colors  are  of  various  hues,  and,  being  very  cheap,  and  remarb 
able  for  their  purity  of  tone  and  their  permanence  under  exposure  to 


*  For  an  exeelleat  report  upon  ttiU  a  abject,  aoe  Report  of  the  StaU  Board  of  Iftnith  of 
Ma^»ttchu9ct(9,  Jan.  1872j  where  it  U  itftted  tbnt  from  five  hundred  to  tereo  handr«d  tons  of 
hnititilcAl  pigiiicot  weru  mADufiicture^l  iu  1902  in  Enghind  alone.  Fntal  ohro&ie  i^rseoic*! 
poisoning  from  VForking  lu  aniHoe  dyoa  13  reported  iu  Slricker't  Jahrb.,  1B77,  501* 
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[  light,  are  miieli  used  by  paper-makers.     Schedcs  Green — the  ai'^enito 
'of  copper — eontiUMS  tit'ty-Jive  per  cent.,  by  weight,  of  ar^cnious  acid; 
ftnd  Schweinftirt  Green — the  aceto*ar»eoite — fifty-eight  per  cent*     Paper 
ooated  with  them  has  be^^n  larsjoly  used  not  only  aa  hangings,  but  oven 
as  wrappings  for  confectionery  and  other  edibleei.     Sweetmeats  have 
been  colored  with  them;  pastehoai'd  boxes,  artificial  flowert^,  tarlatan 
dresses,  shelves  in  groceries,  walls  of  dweliingti,  toys  of  children,  and 
various  other  articles,  have  been  made  the  vehicles  of  death,  t*o  that 
hundreds  of  cases  of  poisoning  more  or  less  severe  have  resulted  from 
the  use  of  these  pigments,  which  ought  to  be  banished  by  the  strictest 
laws.     In  most  cases  it  is  probably  the  minute  dust,  which  is  sepa- 
rated mechanically  and  diffused  through  the  room,  that  produces  the 
fiital  result;  but  poisoning  has  occurred  when  the  ai'senicul  paper  was 
eovered  over  with  another  paper.     Dr.  Harabers  has  made  elaborate 
chemical  researches  upon  the  air  of  these  apartments,  and  believes 
^tliat  he  has  demonstrated  that  some  arsenic  escapes  in  the  form  of 
aarseniuretted  hydrogen.     Not  rarely  the  poison  has  been  taken  directly 
Into  the  stomach,  especially  by  children. 

The  time  at  which  death  occurs,  as  well  as  the  latal  dose  of  arsenic, 

^varies  very  much.     Death  usually  results  in  from  eighteen  hours  to 

-Ihree  days;  but  Taylor  reports  a  ease  in  which  it  occurred  with  tetanic 

«3rmptom8  in  twenty  minutes,  and  lite  has  been  protracted  until  the 

eixtccnth  or  even  the  twentieth  day.     Dr.  W.  C.  Jackson  (A)ner.  Journ. 

J[fe(L  Sci.^  July,  1858)  records  a  case  of  recovery,  under  the  early  use 

of  emetics,  aiter  an  estimated  dose  of  two  ounces  had  been  taken ;  and 

Dr.  E.  D.  Mackenzie  gives  an  account  (Indian  Med.  Gaz,^  1872)  of  a 

man  who  swallowed  an  unknown  (juantity  of  ai^enic  in  lumps,  and 

received  no  treatment  for  sixteen  hours,  yet  recovered  after  passing 

er  anum  one  hundred  and  five  gniins  of  arsenic  in  two  masses.     On 

iie  other  hand,  death  has  resulted  from  the  use  of  very  small  amounts. 

Dr.  Taylor  asserts  that  the  smallest  fatal  dose  hitherto  recorded  is  two 

grains.     Dr.  Lachese  {Ann.  d'Hijg,  et  de  Med,  Legale^  1834,  le  sen,  t. 

xvii.)  affirms  that  six  milligrammes  (0,09  gr,)  will  produce  decided  but 

not  serious  symptoms,  and  that  from  one  to  three  centigrammes  (0.154 

to  0.462  gr,)  are  poisonous,  and  from  iivQ  to  ten  centigi^mmes  (0.77 

to  1.54  gr.)  fatal.     Tardieu  places  the  minimum  lethal  dose  at  from 

Lten  to  fifteen  centigrammes  (1.54  to  2.31  gr.).     The  escapes  from  death 

'i^er  the  ingestion  of  large  amounts  of  ai*8enic  have,  without  doubt, 

depended  upon  its  being,  as  in  the  cases  above  narrated,  in  an  insoluble 

form.     The  elfects  of  the  arsenical  solutions,  such  as  Fowler  s,  are  more 

nipid  and  severe  than  those  of  the  solid  drug. 

As  arsenic  in  large  doses  generally  induces  vomiting,  it  is  very  rarely 
necessary  in  poisoning  to  evacuate  the  stomach  by  artificial  means.  If 
free  emesis,  however,  have  not  occurred,  a  prompt  emetic,  such  as  mus- 
tard or  sulphate  of  zinc,  should  be  at  once  exhibited,  and  very  gener- 
ally the  stomach  should  be  well  washed  out  by  large  draughts  of  warm 
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water,  with  ealt,  if  oeces^iary  fur  the  return  of  the  water.  Wiib  thi 
emetic,  or  sooner,  if  possible,  the  antidote  should  be  administered.  The 
substanee  whoso  antidotal  value  has  been  nxoet  thoroughly  tested  and 
assured  by  clinical  experience  is  the  freshly  precipitated  scsquhxide  of 
iron^  which  forms  with  argenious  acid  a  very  insoluble  compound.  Tho 
antidote  must  be  freshly  prepared,  and  must  be  given  in  great  excess: 
according  to  the  experiments  of  Messrs.  T.  and  H.  Smith,  of  Edinhurgi 
at  least  eight  grains  of  the  iron  being  required  for  the  conversion  of  on 
grain  of  the  arBouioos  acid.  In  practice,  any  of  the  sesqui  solutions  ol 
*ron — that  of  the  chloride  being  gcneraliy  preferred,  as  most  readil 
procured — should  he  neutralized  by  carbonate  of  sodium  or  preferably 
hy  magnesia,  and  a  portion  of  the  precipitate  given  at  once,  stirr 
up  in  hot  water.  The  remainder  of  the  antidote,  having  been  hastiljl 
washed  by  emptying  it  on  to  a  piece  of  muslin  or  a  filter,  pourir 
water  on  it  and  allowing  it  to  drain,  should  be  administerod  ver 
freely, — ^indeed,  indednitely,  as  it  is  entirely  harmless,  H.  Kohler,  < 
Halle  {Brit,  and  For.  Med.X%ir,  Hew,  1870,  vol.  xlv.  p.  538),  has  made 
a  very  elaborate  series  of  chemical,  physiological,  and  clinical  exper' 
ments  upon  the  comparative  antidotal  values  of  the  saccharaied  oxid 
of  iron  and  the  freshly-precipitated  sosqoioxide,  Ifis  results  indicat 
that  the  Ibrnier  preparation  is  the  better;  but,  as  the  efficiency  of  t^ 
segquioxide  has  been  so  frequently  proved  at  the  bedside,  further  test 
raony  is  desirable  bcfoi-c  it  is  Hupcrscdcd,  especially  ninee  the  other  fer 
preparation  is  not  otficinal  with  n8,  and  is  not  so  readily  prepared  on  the 
spur  of  the  moment  as  its  fellow.  Dlalyzed  iron  has  been  used  with 
very  good  results,  but  it  is  much  better  to  precipitate  it,  just  befor 
administmtion,  with  a  small  amount  of  ammonia  or  other  alkali.  Ma^ 
nesia,  freshly  calcined  or  freshly  precipitated  from  a  solution  of  its  salt 
is  an  antidote  of  some  avail  in  arsenical  poisoning,  but  is  decidedly  ] 
eflleicnt  than  the  oxide  of  iron. 

Under  the  name  of  Ferri  Oxidum  Hydratum  cum  Magnesia^  the  ar- 
senical antidote  of  the  German  Pharmacopojia  was  recognized  at  thftj 
1880  reviiiiion  of  the  U.  S*  Pharmacopoeia.  It  is  made  by  precipitatinj 
the  solution  of  the  tersulphate  of  iron  by  magnesia,  and  is  probably 
the  best  of  the  antidotes.  In  emergencies,  Monsel's  solution,  tincture 
of  tho  chloride  of  iron,  or  other  of  the  sesqui  preparations  of  iron,  may 
be  substituted  for  the  tersulphate. 

At\er  the  emetic  has  acted  in  a  case  of  arsenical  poisonings  and 
while  the  antidote  ia  being  given,  castor  oil  should  be  administered, 
for  the  pui'pose  of  expelling  the  poison  from  the  bowels.  The  i\irthef 
treatment  should  be  directed  by  general  principles, — demulcent  drinksil 
opium,  stimulants,  drj  external  heat,  and  rubbing,  being  employed  as 
called  for  by  the  symptoms.  When  there  is  a  tendency  to  euppreasiofij 
of  ui'ine,  very  large  draughts  of  water  containing  sweet  spirit  oi  nitr 
should  be  given  as  frequently  as  the  stomach  will  bear  them, 

The  chief  indications  in  chronic  arsenical  poisoning  are  to  remove  ths. 
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patient  from  the  ex  posture  and  to  treat  8yiu|>tom8  as  they  arise.  Al- 
though I  tJo  act  know  of  any  eUoical  record?*  bearing  i^pon  the  subjtiOt, 
it  might  be  well  to  exhibit  the  iodide  of  potasaiura,  in  ihe  hope  of 
hasteninij^  the  eliminjition  of  the  poifton. 

ADMiNiaTRATioN.^The  comrnencini^  rlose  of  ari^oniu  \%  one-twentieth 
of  a  grain,  which  should  be  given  in  pill  after  meals,  and  bt>  slowly 
increused  until  a  perceptible  influence,  or  the  deaired  therapootie  oflfoci, 
iji  obtained.  In  many  cases  (chorea,  lymphoma,  inlerraittent  fever's, 
etc.)  it  is  necessary  to  [)u-ih  the  remedy  until  decided  evidences  of 
poisoning  are  secured :  in  this  casts  a  liquid  preparation  should  be 
selected.     The  folio wieg  are  the  oMcioal  preparation*^  of  ar?!ienic : 

Liquor  Potassii  Arsenitis — Solution  of  Araenite  of  Potassium. — Fowler  s 
Solution  contains  four  grains  of  ar^eniou^i  acid  to  the  omice^  is  nearly 
colorless,  odorless^  with  a  very  faint  taste  of  the  compound  spirit  of 
lavender^  which  is  in  it.  It  is  an  excellent  preparation.  The  average 
commeneing  dose  is  tive  drops  in  ii  wineglassful  of  water  atler  mealsi 
to  be  increased  and  used  with  the  same  precautions  as  arsenic. 

Sodii  Arsenia^ — ArMuiate  of  Sodium. — This  salt  occui^s  in  transparent^ 
slightly  efflorescent,  soluble  crystals,  and  is  solely  used  in  making  the 
Jjiquor  Sodii  Ar&eniatis,  The  Solution  of  Arseniate  of  Sodium  (gr.  4*6 
Ji)  may  be  used  instead  of  Fowlers  Solution,  in  similar  doses. 
f  Arsefiii  lodidum — Iodide  of  Arsenic. — This  is  an  uriinge-red,  crystal- 
liae  solid,  wholly  soluble  in  water  and  entij*ely  %^olatiIized  by  heat.  It 
has  been  used  as  an  alterative,  and  alR>  as  an  external  application  in 
certain  diseases  of  the  skin,  especially  iupm  and  chronic  tahercular  affec- 
tums.     Iodide  of  arsenic  enters  into  DoHovatis  $Sotution. 

Idquor  Acidi  Arsemosi— Solution  of  Arsenioits  Acid,  is  of  the  same 
elrength,  and  has  the  same  therapeutic  properties,  as  Fowler's  Solution. 
It  ia,  however,  a  little  more  irritant  than  that  preparation. 


HTDBABaYBUM— MBRCUEY.    U.S. 

PHYsroLoaiOAi  Action.— When  a  mild,  unirritating  preparation  of 
mercury  is  introduced  into  the  system  so  as  to  produce  constitutional 
effeetfi,  the  first  symptoms  of  its  action  are  to  be  looked  for  in  the 
mouth.  In  the  mildest  degree  these  symptoms  consist  of  a  slight  fetor 
of  the  breath,  ami  some  soreness  of  the  teeth  when  knocked  Ibrcibly 
together  or  struck  with  a  key.  Mercurial  fetor  is  peculiar,  and  ia  gen- 
erally the  first  indication  that  the  drug  is  affecting  the  ?<ystem,  and  is 
sooner  or  later  accompanied  by  a  disagreeable  metallic  taste.  If  the 
use  of  the  mercury  be  persisted  in,  the  gums  become  swollen,  soft,  and 
spongy,  bleeding  on  very  slight  abra^^ion.  and  there  is  a  decided  increase 
in  the  secretion  of  saliva.  Beyond  this  point  the  therapeutist  is  never 
justified  in  carrying  the  use  of  the  dryg.  If  it  be  done,  the  local  symp- 
toms in  the  mouth  increase  in  severity,  the  tumefied  gums  become  in- 
fiamed,  very  vascular,  and  marked  by  a  dark-red  line  at  the  junction 
of  the  teeth;  the  tongue  is  also  swollen,  sometimes  enormously,  pro- 

m 


514 


GENERAL   REMEDIES. 


truding  from  the  mouth,  whose  closure  it  may  entirely  prevent;  th 
teeth  are  loosened  io  their  sockets  j  the  saliva  is  enormously  increase 
in  qimntity  and  altered  in  quality,  forming  great ^  ^^PYy  viscid  maaectH 
which  pour  over  the  thickened  lips*;  the  parotid  glands,  and  even  th^ 
submaxillary,  are  very  much  enlarged,  and  tender.     Soraetinies,  before 
salivation   occurs,  alight  8yst^mic  erethiwrn,   marked   by  a  quickene 
pulse  and  general  reattessnese,  may  be  present ;  but  when  the  moutfa 
Bymptoms  are  severe,  very  generally  there  it*  a  distinct  febrile  reactioi 
of  a  low  type. 

In  some  cases  of  mei*curialifiation  the  Htomatitis  has  been  very  it 
tense,  loss  of  the  teeth^  extensive  ulceration  of  the  soft  parts,  and  eve 
necrosis  of  the  jaw-bones,  have  occurred,  and  death  from  exhauslioi 
resulted,  or  the  patient  struggled  through  to  recovery,  seamed  and  dii 
figured  for  life.     In  these  cases  passive  hemorrhages  often  recur  agai 
and  again,  and,  it  may  be,  contribute  largely  to  a  fatal  result.     Duriu|?* 
severe  ptyalism  emaii-iation  goes  on  rapidly,  and  seems  to  affect  es- 
pecially imperfectly  organized  tissues,  so  that  exudations  very  genei^^J 
ally  rapidly  disappear.     The  disturbance  of  nutrition  is  further  ehowt^^ 
in  some  cases  by  the  occurrence  of  ulcers  upon  the  extremities.     The 
blood  sutFers  very  decidedly,  becoming  more   fluid   and  watery  tha 
normal,  and  having  hs  power  of  coagulation  impaired.     AccortUng 
the  researches  of  Dr.  Wright,  its  solid  constituents  are  notably  dim  in 
ished,  including  albmncn,  fibrin,  and  the  red  corpuscles,  and  it  contain 
a  large  quantity  of  a  fetid,  fatty  raaterial.     These  observations  ol| 
Wright  have  been  confirmed  upon  animals   by  Dr.  Wilbouchewit 
(Ar*'fi.  de  PhtfSiol.^  iSept.  1S74),  and  by  Dr.  I.  Hughes  Bennett* 

Although   large  doses  of  mercury  lower  the  genenil  nutrition  an^ 
destroy  the  crasis  of  the  blood,  it  is  by  no  means  certain  that  given  li 
very  minute  doses  it  has  not  tonic  properties.    In  1869  {Gaz.  des  Hop*] 
Liegeois  at^iserted  that  the  subcutaneous  injection  of  very  minute  dose 
of  quicksilver  produces  in  healthy  men  an   increase  of  their  bodilj 
weightjaud  in  1876,  in  two  experiments,  Lyr.  E.  L.  Keyes  (Amer.  Journ 
Med.  Sci.y  Jan.  1876)  found  that  not  only  was  the  bodily  weight  it 
crea^vd,  but,  as  determined   by  actual  count,  the  number  of  the 
eorjiust'b!^  was  decidedly  augmented.     Very  recently  {Arch^  /,  Exp 
Path.  U-  Fharm,,  xiii.  317)  Dr.  Hermann  Schlesinger  has  laboriousl|| 
experimented  upon  nibbits  and  dogs.    All  other  conditions  being  slmila 
th<ise  rabbits  which  received  the  mercury  increased  in  weight  a  ver 
little  more  than  did  those  to  which  mercury  was  not  given,  but  th 
auLimentation  nf  the  red  blood-disks  was  distinctly  greater  in  the  me 
curialixed  animal?*.      With  dogHi  the  results  were  more  decided,  bot 
bo^lily  weight  and  blood-covpuHeles  increasing  much  faster  in  the  ani- 
mals to  which  mercury  was  given.     Professor  L  Hughes  Bennett  ha 
previously  obtained  results  similar  to  those  quoted,  and  Dr.  Sehle.sing« 
thinks  that  it  must  be  considered  proved  that  very  minute  continuou 
doses  of  mercurials  tend  in  the  normal  animal  or  man  to  increase  dii 
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tinctly  the  weight  of  the  body  and  the  riohoesa  of  the  blood,  but  thnt 

it  Is  scarcely  proper  to  call  thera  touic,  as  in  his  belief  they  act  by 

kiadering  oxidation  and  restricting  waste,  and  not  by  aiding  in  reeon- 

«truetion.     In  this,  however,  he  seems  resting  upon  theory  rather  than 

upon  proved  fact,  and  there  is  much  clinical  reason  for  believing  that 

in  exceedingly  minute  doses  mercurials  in  aome  way  benefit  nutritiou. 

In  some  cases  of  syphilitic  aniemia  the  effect  of  mercury  in  increasing 

the  number  of  red  blood-eorpusclcH  is  very  marked.     This  effect  ie, 

liowever,  to  be  attributed  to  the  antisyphilitic  influence  of  the  remedy 

leather  than  to  any  specitic  action  on  the  blood-making  organs.     (For 

^a borate  paper,  see  Dr.  L.  Gaillard,  Arch.  Gen,  de  Med,,  Nov.  1885.) 

Sometimes  the  influence  of  mercary  falls  almost  exchi^ivoly  upon 
'the  nervous  system,  and  produces  a  peculiar  train  of  paralytic  phe- 
xiomena.    This  occurs  chieflyj  if  not  exclusively,  when  it,  as  vapor,  tinds 
entrance  to  the  blood  through  the  lunge,  and  is  most  frequently  8een  in 
^hode  who  work  in  the  metal.     It  is  generally  the  result  of  long  ex- 
posure  J  but  that  it  may  be  produced  in  a  very  short  time  is  proved  by 
the  case,  related  by  Br.  Christison,  of  two  barometer-makers  who  slept 
•one  night  in  a  room  containing  a  pot  of  mercury^  up<m  a  stove.     One 
was  severely  salivated,  the  other  was  aflected  with  a  shaking  palsy 
which  lasted  all  his  life.     According  to  Dr.  Sigmond  (Mercury^  Blue 
Pill^  and  Calomel,  London,  1840),  the  attack  of  mercurial  palfiiy,  which 
is  sometimes  audden,  sometimes  gradual,  begins  with  unsteadiness  and 
shaking  of  the  extremities,  and  of  the  muscles  of  the  face,  which  mov^e- 
ments  interfere  with  walking,  speaking,  or  chewing;  the  tremors  be- 
oome  frequoot,  nay^  almost  constant;  ** every  action  is  performed  by 
Starts/'     If  the  exposure  be  continued,  sleeplessness,  loss  of  memory, 
and  death  terminate  the  scene.     A  peculiar  bi-ownish  hue  of  the  whole 
body,  and  dry  skin,  generally  accompany  the  disease.     In  its  fii*8t  at- 
tack it  may  bo  mistaken  for  St.  Vitus's  dance ;  in  its  hitter  stiiges,  for 
delirium   tremens.     According  to  Noel  Gueneau  de  Mussy  (Gas,  des 
S6p.j  1868),  these  two  forms  are  rather  distinct  varieties  than  different 
stages  of  mercurial   tremors.      In    the    latter  the  affection   simulates 
paralysis  agitans  in  itij  shaking  movements;  in  the  former  the  motions 
are  violent,  and  occur  independently  of  the  will  of  the  patient,  even 
when  he  is  lying  ijuietly  in  bed.     In  a  case  reported  by  hr.  L.  Langer, 
the  electro-contractility  of  the  affected  muscles  was  much  heightened 
(  Wien.  Med.  Jahrb.,  1881,  478). 

Paralysis  from  chronic  mercurial  poisoning  is  said  to  be  not  a  rare 
affection  among  artisans  and  miners  who  are  in  their  daily  occupation 
exposed  to  contact  with  the  metal  or  its  fumes.  The  subject  has  been 
recently  thoroughly  discussed  by  Dr.  M.  M.  LetuUe  {Archives  fie  Phy- 
sioly  April,  1887),  to  whose  paper  the  reader  is  referred  for  a  collection 
of  recorded  cases  and  for  details.  In  a  case  reported  by  Dr.  Sigmond, 
symptoms  similar  to  those  of  chronic  lead -poisoning,  mcluding  wrist- 
drop*  followed  repeated  mercurial  inunctions.     In  some  cases  mercurial 
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jniralysiB  t^kes  the  form  of  multiple  palsy,  or  of  a  bmebiul  ur  mi  ml 
niODOplegia,  or  of  an  obscure  local  palsy,  as  in  a  case  reported  hy  Ku*»^ 
maul,  in  which  there  was  aphonia  fi-om  paralysis  of  the  lar>'ng«al  luui^ 
cles.     Almost  invariably  the  loss  of  motor  puwer  is  aucNjmpnaied  by 
an  ansesthcBia,  which  may  be  widespread  or  may  bo  in  isolated  ialet^^or 
may  take  the  form  of  hemiauieslhesia.     The  loss  of  liensatiaii  i»  very 
rarely  absolute  ;  simple  loss  of  the  thenuic  sensibility  or  anal^sin  ni*y 
exist  alone.     Partial  anosmia  or  amblyopia  may  show  that  the  aenrei 
of  special  sensation  are  aftected.     Neuralgic  pains  may  be  the  pcmit^ 
nent  result  of  a  mercurial  exposure,  and  epilepsy  and  even  insAnily, 
moBt  frequently  of  the  molancbolic  type,  are  stated  to  have  beoa  so 
pn>duced.     According  to  LetuUe^  trophic  changes  are  not  eommoD,  the 
paralyzed  muscles  not  undergoing  atrophy,  and  retaining  their  normil 
relations  to  the  galvanic  and  faradic  cuii'^mt^.     When  the  thighs  ir^ 
affected  the  knee-jerk  may  entirely  disappear. 

In  some  cases,  exposure  to  the  vapor  of  meiTury,  or  even  it«  per- 
sistent medieitjal  use,  has  resulted  in  the  production  of  a  state  of  thei 
Bystem  somewhat  resembling  scurvy,  characterized  by  great  am^mia,] 
emaciation,  and  geneml  loss  of  power,  with  loss  of  the  hair,  aching  I 
pains  in  the  bones  and  joints,  cedemaj  fetid  breath,  diarrha^a,  aud  gen* 
ally  disordered  secretions.     This  is  the  so-called  mercurial  cachexia. 

As  already  stated,  the  salivary  glands  are  especially  sensitive  to  tfa 
constitutional  effects  of  mercury,  and  there  is  some  reason  for  believing 
that  the  pancreas,  which  i-esemblea  them  in  structum,  is  al«o  obnoxiou 
to  tlie  drug.    Thus,  in  a  case  related  by  Dr,  Copland,  a  woman 
excessive  salivation  experienced  deep-seated  epigastric  pain  and  be 
with  nausea,  thirst,  and  fever,  and  voided  thtn  etools  containing  liqu 
reeembiing  salivary  fluid.     At  the  post-mortem  the  pancreas  was  fou 
weighing  four  ounces,  red,  congested;  aud  w^ith  its  duct  dilated.     In 
gurd  to  the  action  of  mercury  upon  the  liver,  see  article  on  Calomel  i 
a  purgative. 

It  is  asserted  that  in  some  peculiar  persons  the  external  and  ev« 
the  internal  use  of  small  amounts  of  mercurials  will  produce  ^-iolen 
eczema  or  other  skin-eruption  (Dr.  Alexander,  Vierteljahrs.  f.  Dermal 
u.  Si/pL,  xi.  110). 

Little  attention  has  been  paid  to  local  mercurial  poisonings  but 
A.  W.  Foot  has  reported  i Dublin  Jount,  Afe<L  ScL,  1873)  the  prodnctro 
of  paralysis  of  the  muscles  of  the  hand  aud  forearm  by  contact  wit| 
the  red  iodide  of  meifury  during  the  rubbing  of  cattle  with  a  sah 
containing  it. 

That  mercury  is  absorbed  there  is  abundant  proof.*     That  it 


*  Dr.  8.  y<  Gl«?«ng«r  (CAiVa^o  Med.  Out.,  Feb«  20»  1S80)  b«Uev««  UsaI  i0«rx?iiriaU  *ra 
»bM>rb«dt  Antl  net  in  tbo  furni  of  excesfliroly  nuiDute  globules  of  the  par«  in«ta.t.  Mmfiy  of  h^ 
finteftifinti  %Te  absurdly  cxtravflig&ni;  but  bia  oWermttuu  that  wbeo  ealotnet  19  given  to  • 
uhickcm  tb&  metaUio  globules  eao  be  fibundanllY  fl<H:a  in  tbo  blood  sbt^uM  l>eoufifirm«d  or  ov«r- 
Cbrown  by  diroct  exporlmeiiU.     See  »)so  Ckivayu  ,\frti,  fi«j«.,  1B8U,  i*  lbh» 
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eliminated  by  the  [*ecretioriy  la  also  very  evident.  Thus,  it  has  been 
found  in  the  blood,*  in  tbe  unne,f  in  the  eerum  of  ulcerB.J  in  the 
Baliva.g  in  the  fiDCe8,||  in  tho  pus  from  uleersT  in  the  yeniinal  f1uid,T|  in 
the  rnilk  of  nursing  women,** — ^indeed,  in  every  conceivable  decretion 
and  in  every  tiesue.  Heller^  of  Vienna, ff  hae  fountl  it  in  the  aborted 
foBtuaeB  of  salivated  women,  and  Mayen^on  and  Bergeret  in  the  urine 
of  a  baby  whose  nurse  was  taking  ealoniel ;  and  both  of  these  obt^erva- 
tione  have  been  confirmed  by  Wellander. 

It  18  a  matter  of  much  interest  lo  know  how  rapidly  mei'cmry  is 
eliminated,  and  whether,  when  given  inteniallvj  it  aoeumiilates  in  the 
system.  The  recent  researches  of  Mayen^on  and  Bergeret  {loc,  eit.) 
throw  some  light  upon  this  point,  as  well  as  upon  the  mpidity  of  ab- 
sorption. They  found  that  if  one  eentigranime  of  corrosive  Bublimate 
was  given  h^'podermically  to  a  dog,  the  urine  for  the  next  twenty-four 
hours  contained  mercury^  at\erwarda  none.  When  a  centigramme  was 
given  daily  for  ten  or  twelve  days,  the  urine  contained  mercury  for 
four  or  five  days  after  the  cessation  of  medication.  In  their  last  series 
of  experiments,  rabbits  received  the  drug^  and  were  killed  at  different 
intervals :  in  half  an  hour  the  metal  could  be  found  in  all  the  tissues ^ 
the  Liver  and  kidneys  containing  most  of  it ;  in  four  days,  or  even  in  a 
shorter  time,  mercury  given  in  a  single  dose  was  all  eliminated^  and 
could  not  be  found  in  the  tissues.  This  would  seem  to  prove  that  mer- 
cury given  in  a  **ingle  dose  does  not  remain  in  the  system ;  but  the 
experiments  of  Mayen^on  and  his  colleague,  confirmed  by  clinical  ex- 
perience, show  that  when  the  drug  is  administered  repeatedly  elimina- 
tion ceases  before  it  is  all  discharged.  Thus,  forty-eight  hours  afYer  the 
cessation  of  a  meix^urial  course,  when  the  urine  of  one  of  the  investi- 
gators was  free  from  the  metal,  the  iodide  of  potassium  was  exhibited ; 
and  the  urine  of  tbe  next  twenty-four  houra  contained  an  abundance 
of  mercury,  which  continued  to  be  present  in  diminishing  quantities 
for  seventy-two  hours.  The  chief  channel  of  escape  seems  to  be  the 
kidneys ;  but  it  is  very  certain  that,  at  least  in  some  cases,  the  drug  is 
freely  excreted  by  the  salivary  glands  as  well  as  by  the  intestines.  Dr. 
Schuster  has  found  it  in  the  fceces  three  months  after  the  cessation  of 
a  mercurial  course  (  Viertdj,  f\  Dermat.  u.  Si/philis,  ix,  307) ;  indeed,  he 


Am  N.  Popow  found  that  meTavtrj  is  QapAble  of  prodaciDj^  the  njnfl  obatiges  iti  the  ipinal 
«ord  lui  li  «n«ni0  (»e«  p.  49^),  it  is  probable  Ihml  in  flom«  «imm  of  merouriiLl  p4>is<miiig  tbtt 
*7iBptQmB  iiinuluLe  tbose  of  poUofnyeUtiji. 

•  Bid  iwid  Bucbnerp  quote<l  bj  Profoijwr  SiiU6. 

t  C«iitu,  Jourdjk,  Aiidouard,  quoted  bj  ProfeMrar  8tilll« 

X  Fourcroj,  quoted  hy  Profe«aor  Stit1£. 

^  Gmelin,  Bull.  d«  Thirap.,  xiii.;  ByaDon,  quoted  bj  Hft^jCQ^on  end  Bergeret;  Sftlkow- 
mlkj^  Vimkow*§  ArokiVf  z^jtvil.  3i7 ;  Oeiterleo,  quoted  by  Profewor  BtlU^> 

]|  Salkowikjr  loc,  cit,^  p.  347. 

%  M&yeogoti  mod  Bergeret,  Robin's  Jottrnai  dt  VAnatomitt  1873. 

••  Klinik,  DeiraU  Mtd.  Jaam,,  May,  1877, 

ft  Quoted  by  Profeuor  StiU€. 
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believes  that  it  ie  thrown  off  more  freely  and  constantly  by  the  intes- 
tines than  by  the  kidneys.  He  also  claims  Ihat  elimi nation  is  oom- 
pleted  six  monthB  after  the  cessation  of  an  ordinary  mercurial  course 
(Journ*  of  Outan.  Med.,  i.  No.  12,  ii.  Ko.  9).* 

The  rate  of  absorption  is  of  course  affected  by  the  method  of  ad* 
ministration.  Wellander  (Ann.  Dermatolog,,  vii.  413)  has  found  mer- 
curj"  in  the  urine  fourteen  houi*8  after  its  application  to  the  skin,  and 
one  hour  afler  it^  subcutaneous  administration. 

In  regard  to  the  constitutional  action  of  mercury  we  know  bui 
little,  except  that  in  some  way  it  influences  nutrition.f  It  certainly 
increases  the  secretions,  probably  by  a  direct  action  upon  the  cells  of 
all  the  glands.  It  has  been  shown  by  Salkowsky  that  mercury  will 
cause  in  the  dog  fatty  degeneration  of  the  renal  epithelium,  and  in  the 
rabbit  diabetes,  as  well  as  a  deposit  of  the  phosphate  of  calcium  in  the 
kidneys,  which  Professor  Prevost  has  shown  to  be  accompanied  by  a 
decalcification  of  the  honm  {Eeime  Med.  Suisse  Mom,,  1882,  553,  605; 
also  1883,  402).  These  facts,  and  the  emaciation,  the  perverted  func- 
tions of  nerves  and  glandular  tissue,  the  various  skin-eruptions,  tht 
altered  blood  of  chronic  hydi*argyria,  all  point  to  a  profound  impres^ 
eion  on  the  nutrition  of  every  part  of  the  organism. 

That  mercury  causes  no  especial  waste  or  destruction  of  the  nitro- 
genous compounds  of  the  body  appears  to  be  shown  by  the  researches 
of  Dr.  Hermann  von  Boeck  (Schmidt's  Jahrbuchery  Bd,  exlv.  p,  142), 
This  observer  analyzed  the  fieces  and  urine  of  a  man  before,  during, 
and  afler  the  exhibition  of  mercury,  taking  proper  precautions  to  as- 
sure uniformity  as  to  diet  and  exercise.  There  was  a  slight  but  not  a 
notable  increase  in  the  amount  of  nitrogen  in  the  two  excretions  during 
the  mercurial  period. 

Therapeutics.— The  use  of  mercury  in  affections  of  the  liver  and 
of  the  alimentary  canal  is  fully  discussed  in  another  portion  of  this 
work;  and,  although  the  drug  has  been  used  tor  almost  innumerabla 
purposes  in  times  past,  it  seems  hei'e  only  necessary  to  speak  of  it« 
action  as  an  antiphlogistic  Mid  as  an  antisyphilitic. 

Antiphlogistic  action^ — The  use  of  mercuiy  in   inflammation   origi- 


•  Theae  papers  of  SohuBtor'o  have  given  rise  to  acsmo  eotitmretsjf,  Mid  »  valaabfe  duoov- 
sion  M  to  tbe  b«it  meihod«  of  fiading  roercury  in  tKo  excroUi.  6e«  pii.p«r«  quoted  above;  41ao 
Kierf e//. /.  Dermat,  «,  SifpfntU,  1882,  N©.  702;  AnnoU*  rfr  DermaL  H  Syphil,,  iii.  IS$S, 
72t.  SigismuDd  hns  found  quiakatlver  in  the  nrine  of  pmtinnts  &»  long  u  thirteen  jear*  Alter 
Uking  the  medicine;  but  Sohuater  {ZeiUchr.  /.  Kfin,  Mtd,,  rli.  1S84)  ft»ert4  that  tbeM 
pttUeny  were  habitu^a  of  a  room  m  which  inunctiona  were  oonalMiilj  being  miuie;  end  lb»l 
under  tbeise  clroumatanoes  there  is  safBcieot  djifriuioii  of  the  merourj  to  produce  a  eerj 
Bentible  elfeoi  in  thote  broetbing  the  eir, 

f  For  an  article  bj  A.  Polotebcoow^  of  St.  Feterebarg,  ou  the  eflfect  of  mixing  eonroettn 
iubUmate  albaTDioate  with  blood  odUidaof  tbe  body,  lee  Virchoto**  ArehiVf  1804,  Bd.  xxi. 
p.  95.  Meiroary  acte  upon  the  lower  tuatnmals  as  it  does  upon  mAn,  but  experimentA]  retiarell 
baa  ai  jet  thrown  little  light  upon  the  metbod  of  its  action.  For  tbe  ]at«at  reaaarolk  aa4 
Uteratare  of  tbe  aul^ect^  see  Arch./.  Exp&r,  Pnth.  h.  Pharm^,  rill.  SS. 
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uated  towards  the  close  of  the  last  eentyry  with  a  Dr.  Robert  Ham- 
ilton, and  80on  became  universal  in  England  and  America.  It  la  a 
matter  of  regret  that  no  sufficient  analysis  of  the  blood  of  ptyalized 
perj^ons  has  been  made  to  determine  exactly  what  are  the  rhanges  pro- 
duced  in  the  vital  fluid  by  mercury.  The  indications  are^  however,  very 
strong  that  chief  among  them  is  a  lessening  of  the  amount  of  fibrin. 
As  is  well  known,  incroti^^e  of  the  Inemie  fibrin  is  one  of  the  rnont  char- 
acteristic effects  of  inflammation:  consequently,  theory,  instead  of 
being  opposed  to  the  antipblogtstie  use  of  calomel,  aifords  at  least 
same  grounds  for  the  beliei'  tliat  there  is  more  or  less  of  antagoniwm 
between  thu  processes  of  mercurial izutir>n  and  of  inflammation. 

All  important  evidence  as  to  the  antiphlogistic  value  of  mercurials 
at  present  available  is  clinical,  and  even  of  this  it  seems  impossible  to 
find  much  that  it<  very  exact  and  of  such  nature  as  to  exclude  possible 
fallacies.  It  is  the  enormous  mass  of  testimony  that  overrides  the 
chance  of  fallacies.  It  is  the  generwl  judgment  of  the  profession, 
founded  upon  the  thousand  daiij-nbHerved  bedside  facts,  that  endorses 
the  use  of  mercury  as  an  antiphlogistic.  In  other  words,  our  knowl- 
edge  of  the  value  of  mercurials  in  inflammation  at  present  ia  cUnical 
rather  than  experimental,  empirical  rather  than  scientific,  but  it  seems 
scarcely  poi^sible  that  it  is  not  correct.  There  is  one  inflammatory  aflec- 
tion,  iritis^  which,  from  its  anatomical  relations,  is  completely  visible 
at  all  stages ;  and  the  eflfects  of  the  drug  upon  \U  proeoHses  have  been 
noted  from  day  to  day  hundreds  of  times.  Ocuiists  are,  I  believe, 
agreed  that  when  there  is  a  marked  tendency  towards  the  exudation 
of  lymph  in  this  disease,  mercury  should  be  exhibited  until  ptyalism  is 
induced. 

Of  all  inflammations,  those  of  the  serous  membranes  seem  to  be  most 
allied  to  iritis ;  and  it  is  exactly  in  the  condition  above  spoken  of,  where 
there  is  a  tendency  to  fibrinous  exudations  in  pkuritis,  peritonitis,  and 
pericarditis^  that  mercury  is  so  constantly  employed  with  so  good  an 
effect.  In  parenchymatous  inflammations,  especially  in  pmnmonia  and 
in  hepatitis^  mercury  has  been  used  with  asserted  advantage  by  many 
practitioners,  but  its  value  is  certainly  more  qnostionable  than  in  i<erou8 
inflammations.  Calomel  ia  useful  in  severe  lart/fujitis,  and  enpecialiy 
in  the  pseudo-memhranous  variety,  when  the  type  ia  sthenic;  and  no 
time  should  be  lost  in  bringing  the  system  under  its  influence.  The 
extent  of  its  power  to  arrest  the  course  of  endocarditis  is  certainly  an 
open  question  ;  but,  as  it  is  extremely  important,  if  possible,  in  this 
disease,  to  prevent  exudation,  and  as  mercury  is  the  moat  eflicient 
known  agent  for  eflfecting  this,  it  should  be  administered  freely  and  at 
once.  If  the  disease  be  of  rheumatic  origin,  the  alkaUea  may  be  ad- 
ministered conjointly  with  the  mercurial. 

In  whatever  disease  a  mercurial  is  administered  as  an  antiphlogis- 
tic, it  should  be  given  during  the  sUil^^c  of  exudation,  and  to  facilitate 
the  absorption  of  the  newly -organized  lymph  afl.er  it  has  ceased  to  be 
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thrown  out.     lo  the  majority  of  caaes,  mercury  given  for  ita  coDstittx- 
tional  effects  should  be  combined  with  opium,  to  prevent  ita  acting  on 

the  bowels. 

Calomel  should  not  be  u«ed  in  adynamic  inflammations^  or  where  the 
exudation  is  serous  rather  than  fibrinous.  In  puerperal  peritonitis  it  has 
been  strongly  advocated  by  some,  and  as  strongly  condemned  by  othcrt. 
simply  because  there  are  two  varieties  of  I  he  diseaHe.  the  sporadic  or 
sthenic,  and  the  epidemic  or  asthenic ;  and  in  the  one  both  bleeding  and 
e^ilomel  are  strongly  imlicatefl,  while  in  the  other  they  arc  effective 
only  for  evil. 

Mercury  as  an  Antisi/philitic. — It  was  ibrmerly  believed  that  s^^bilis 
could  not  be  cured  without  the  use  of  mercury ;  but  latterly  there  has 
arisen  a  school  of  8yphilographei*s  who  assert  that  the  drug  is  not  only 
not  necessary,  but  is  at  all  stages  and  in  all  cases  ol'  the  disease  most 
injurious  \  that  the  woi*8t  symptoms  of  the  disease  are  due  not  to  the 
OODstitutioiml  affection,  but  to  the  remedy  given  for  iU  relief  The 
'  great  bulk  of  the  |irofesslon  occupies  a  middle  ground  between  these 
extremes,  holding  the  opinion  that  while  mercury  is  not  absolutely 
essential  for  the  relief  of  syphilis,  it  is  yet  in  many  cases  of  the  utmost 
value  when  judiciously  used.  The  justice  of  this  j>osition  cannot,  1 
think,  be  rit^htly  questioned  ;  the  universal  verdict  in  its  favor  is  too 
tixed  and  detinite:  so  that  the  important  point  now  is  to  determine  at 
what  «itages,  and  under  what  conditions,  the  remedy  is  advisable,  and 
what  is  the  best  method  of  its  applieation. 

Syphilis  is  ordimirily,  und  with  sutficient  accuracy  for  pmctical 
purposes,  divided  intx>  three  atageSj  the  primary,  the  secondary,  and 
the  tertiary.  According  to  the  teachings  of  the  dualists,  there  are  two 
varieties,  or  rather  species,  of  venereal  ulcer,  the  hard  and  the  soft 
chancre^  or  the  true  chancre  and  the  chancroid,  the  infecting  and  the 
non-infecting  sore.  When  a  venereal  nicer  oifers  the  characteristic  of 
the  latter  of  these,  mercury  should  never  be  exhibited.  So  long  as 
there  is  a  doubt  as  to  the  nature  of  the  primary  sore,  the  remedy 
should  be  withheld ;  but  when  there  is  distinct  induration,  and  the 
inguinal  glands  begin  to  be  involved,  it  should  be  given. 

It  is  proper  to  state  that  some  high  authorities  deny  the  expediency 
of  giving  the  mercurial  until  the  appearance  of  distinct  secondaries* 
They  affirm  that  mercury  is  powerless  to  prevent  the  occurrence  of 
these  phenomena;  that  the  good  which  it  does  is  found  in  \U  hastening 
their  completion,  and  consequently  that  it  should  be  reserved  until  the 
eecond  stage  of  the  disorder.  I  myself  believe  this  is  incorrect  prac- 
tice, and  that  minute  doses  of  mercury  should  be  given  continuously 
for  many  months  so  soon  as  undoubted  syphilitic  s^iuptoms  are  mani- 
fested.  The  careful  experiments  of  Keyesf  Amer.  Joutn.  Med.  &i.,  Jan, 
1876)  have  shown  that  under  these  circumstances  such  small  doses 
r  act  as  a  t^)nic.  increasing  the  number  of  the  red  blood-disks.  Ptyalism 
Ifl  to  be  avoided  unless  the  symptoms  urgently  demand  it. 
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In  tertiary  eyphiHe  mercury  Im  to  be  ua^ad  ciiiitiuiisly.      It  is  not, 
however,  the  mere  length  of  tiroe  that  has  elapaed  since  the  infection, 
hut  the  condition  of  the  patient,  that  gQi«lo§  tht^  judicious  practitioner. 
So  long  as  there  is  no  decided  cachexia,  if  the  patient  has  not  recently 
b«©n  through  a  mercurial  couree,  mereury  should  be  freely  used  when 
the  local  le»ion  ihrt^ateun  life.     Thus,  a  gumma  in  the  heart-wall,  in  the 
upper  tfpinai  cord,  or  in  «ome  vital  brain-regioti  may  imperatively  de- 
mand active  mercurialization.     I  have  twice  Been  a  patient  slowly  re- 
covering from  brainrtyphilia  under  the  influence  of  the  iodides  die  by  the 
mccident  of  an  epileptic  aiTeat  of  respiration.     In  these  eases  the  more 
Tapid  resolution  of  the  gummatous  masses  by  mercury,  had  that  drug 
betsn  exhibited,  would  in  all  probability  have  prevented  the  fatal  tit.    In 
hereditary  syphOis  a  prompt  mercurial  irapressiiou  offers  the  best  chance 
of  relief     Even  in  the  primttnj  or  secondari/  stages^  of  syphilis  mercury 
©hould  be  employed  with  caution  and  judgment    In  his  researches  (loc, 
cii*)  Wilbouchewitch   found   that  the  mercurial  when  first  eachibited 
increased  the  number  of  red  blood-eorput^ele**  in  syphilitic  patients,  but 
alter  a  time  appeared  to  produce  anaemia.     Whatever  pi*eparation  be 
employed,  it  should  be  so  administered  as  to  exhibit  only  signs  of  its 
constittitional  action  upon  the  mouth.     It  is  not  necessary  to  ptyalizo 
the  patient  severely,  or  indeed  at  all,  the  proper  course  consisting  in 
the  steady  maintenance  of  the  slightest  possible  distinct  soreness  of 
the  gums.     There  are  various  methods  by  which  this  may  be  done. 
That  most  frequently  emplo>'ed,  because  most  convenient,  is  the  admin- 
iatration  of  small  doses  of  calomel  or  blue  pill  by  the  mouth :  from 
one-fourth  to  one-half  grain  of  calomel,  or  twice  as  much  of  the  blue 
mass,  combined,  if  necessary,  with  opium,  to  prevent  its  action  upon 
the  boweLa,  ma}^  be  given  three  times  a  day,  and  increased  if  required. 
Instead  of  the  internal  use  of  the  mercurial,  the  system  may  be  brought 
under  its  influence  by  inunctions  with  unguent um  hydnirgyri.     When 
this  is  done,  the  skin  should  be  well  cleansed  and  softened  by  frequent 
bathing,  and  then  a  drachm  of  the  ointment  may  be  rubbed  into  the 
inside  of  the  thighs,  legs,  and  the  popliteal  spaces,  in  such  a  way  that 
the  application  b©  not  made  to  any  spot  oftener  than  every  other  day. 
It  is  commonly  advised  in  English  works  to  employ  the  armpits  j 
andj  as  the  skin  is  there  exceedingly  thin  and  the  absorbents  very 
numerous^  mei^^ury  i^  without  doubt  more  rapidly  taken  up  at  that 
place  than  at  any  other  part  of  the  body*     When,  however,  mercury  is 
applied  to  any  hairy  surface,  it  very  commonly  in  a  short  time  induces 
a  troublesome  eruption,  due  to  inflammation  about  the  hair4h!liclcs. 
rhe  eruption  appears  anywhere  on  the  skin  if  the  mercurial  ointment 
be  applied  too  freely;  and,  in  order  to  avoid  this  inconvenience,  in 
Germany  the  following  plan  is  adopted  (Dr.  H.  Zoissh  Lchrbuch  der 
B^philU,  Theil  ii.  p.  349):  the  patient,  having  been  prepared  by  thor- 
f*ugh  warm  bathing,  and  having  received  about  half  a  drachm  of  the 
ointment,  is  directed  to  place  it  in  the  hollow  of  the  hand  and  to  rub 
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tho  two  hand^  together  until  the  ointment  i»  equally  diffuaed,  thou  to 
apply  it  forcibly  and  slowly  to  the  part  directed  until  almost  all  of  th« 
salve  has  disappeared,  hav^iug  been  rubbed  into  the  skin.  In  most  ca»es 
the  mereurial  is  applied  daily,  but  in  very  au^^eeptiblo  persons  only 
every  third  day.  A  regular  order  ia  maintained  in  the  application,  as 
follows:  first  day^  Inner  side  of  both  upper  anus;  second  datfy  inner 
Bide  of  both  thighs ;  third  day,  inner  side  of  both  forearms ;  fourth  day, 
inner  ?^ide  of  both  legs ;  Jiffh  day,  upon  both  groins ;  sixth  day^  upon 
the  back  ;  seventh  day^  recommence  the  series. 

The  advantage  claimed  for  inunction  is  that  the  digestion  is  less  apt 
to  be  disturbed  than  when  the  drug  is  exhibited  by  the  mouth ;  the  dis- 
advantages are  the  greater  or  less  publicity  which  it  entails,  the  trouble 
whieh  it  involves,  and  its  apparent  dirtiness.  In  private  practice  it  is 
rarely  used  except  in  the  case  of  infants,  when  the  mercurial  ointment 
is  rubbed  into  tho  abdomen  and  armpits,  or  often  simply  smeared  upon 
the  flannel  mllor  or  binder  which  usually  envelops  the  body.  The 
mercurialization  of  the  nurse,  with  the  object  of  affecting  the  child, 
is  unjnstitiable,  unless  the  nurse  and  the  nui'sling  are  alike  diseased: 
indeed,  to  allow  a  s^^hilitic  child  to  feed  at  the  breast  of  a  healthy 
woman  is  a  crime. 

Mercury  ia  sometimes  administered  in  secondar}^  sj'philis  in  the  ft»mi 
of  fumigatiotis.  The  patient  is  placed  upon  a  chair,  and  surrounded  by 
a  largo  blanket,  or,  better,  india-rubber  cloth,  so  arranged  as  to  fit 
tightly  around  his  neck  above,  and  below  to  encompass  the  chair.  The 
mercurial  preparation  is  placed  upon  a  metal  plate,  heated  by  a  spirit- 
lamp,  beneath  the  chair,  and  the  fumes  are  allowed  to  fill  tho  s|mce 
around  the  patient  inside  of  the  blanket.  The  heat  produced  generally 
causes  the  patient  to  sweat  profusely,  and  in  from  fitteen  minutes  to 
half  an  hour  the  lamp  should  be  withdrawn,  and  the  patient  aUowed  to 
cool  off,  and  after  a  time  be  put  to  bed  and  wrapped  up  in  blankets, 
with  the  deposit  of  mercury  still  adhering  to  the  skin.  The  fumigation 
may  be  practised  every  other  night,  or  at  longer  intervals,  (ind  i*  be- 
lieved by  some  to  be  especially  useful  in  cases  of  secondary  skin -erup- 
tions. Calomel,  black  oxide,  and  cinnabar  are  the  preparations  generally 
used.  When  the  last  is  employed,  care  must  be  exeixsised  that  the 
patient  do  not  breathe  the  fumes. 

In  advanced  secondary  and  tertiary  syphilis,  the  i<xltdes  of  mercury, 
giv^n  by  the  mouth,  are  often  very  useful  but  the  combination  of  the 
corrosive  sublimate  and  the  iodide  is  in  many  cases  still  more  efficient, 
XTBually  not  more  than  one-twelfth  of  a  grain  of  the  biihloHd**  should 
be  given,  three  times  a  day** 


•  The  hyiioderfiiie  ujc  of  meroury  dow  not  Mem  to  roe  juelifi*ble.  As  to  the  rolstioD*  of 
■mbtimsie  to  a.lbiimeQ  and  Rlbumiiioits  oompound^  fur  bypoikrmio  uae,  cotituU  Arnh.f,  Bxp. 
Patk.n.  PAorm.,  iii.,  1875;  Wiener  Med.  Wofih.,  xxri.  It,  1B75.  M.  M.  MArtineaii  oliMmi 
thai  ftittiiaonmc&l  merouriftl  poptonc::t  uiajt  he  \i^oi\  bypftdcrmioally  in  ftTpbiliii  with  gre^t  tU 
r&Qtage.     The  fonniik  mmj  he  fimad  in  Lomi.  \fttf,  lit^corti,  1 882,  p.  4T* 
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Administration.— Thi3  followir^g  preparations  contain  motnllic  mer- 
cury 

Unguentum  Hydrargijri^  IL8. — Blut\  or  MtTcurial,  Ointinnit  is  inadn 
by  triturating  mercury  with  suet  and  lard  until  the  metal  is  ex  tin - 
j^uished, — i.e,,  until  a  portion  of  the  ma.ss  rubbed  upon  a  piece  of  paper 
exhibits  no  globules  under  a  magnifying  power  of  four  diameters. 
3tercurial  ointment  is  soft,  of  u  bluish  color,  becoming  darker  by  age, 
und  contains  half  its  weight  of  mercury.  When  frequently  rubbed 
upon  the  same  part,  it  not  rarely  produces  a  disagreeable  eruption.  It 
is  used  to  make  a  eonatitutioDal  impref^sion,  and  also  locally  as  a  re- 
00] vent;  in  cases  of  enlarged  indurated  glands.  The  oleate  of  mf^rcnry 
(^Mifdrargyri  Ofeafum — 1  to  10,  U.S.)  appears  to  be  a  more  elegant 
preparation  than  blue  ointment,  and  equally  efficient. 

Emplastrnm  Hydrargyria  U,8, — Mercurial  Placer  contains  mercury, 
-olive  oil,  resin^  and  lead  plaster,  and  is  used  as  a  resolvent  in  indurated 
^tand^,  enlarged  chronically  inflamed  jointSy  etc. 

Afassa  Hydrargyria  U.S. — Fiils  of  Mercury — Blue  Mass  in  made  by 
extinguishing  mercury  with  honey  and  other  inert  substances*  It  eon* 
tains  one-third  its  weight  of  the  metal,  and  is  used  for  the  same  purpose* 
ms  calomel,  but  is  milder.  Dose:  purgative,  grains  5  to  ID;  alterative, 
grains  1  to  3.  ''  Blue  Pills"  usually  eon  tain  each  three  or  tivi?  gmnm  of 
the  mass. 

Hydrargyrum  cum  Creta^  U.S. — Mercury  with  Chalk — irnry  Powder 
is  made  with  chalk.  It  is  a  smooth,  grayish  powder,  and  is  similar  in 
its  medical  properties  and  strength  to  blue  mass. 

HYDRAROTRl    CHLORIDUM    MITE— MILD  CHLORIDE   OF   MEK 

CURY.     U.S. 

Calomel  is  made  by  boiling  mercury  and  sulphuric  acid  together  in 
auch  proportions  as  to  form  a  bisulphate  of  the  deutoxide  of  mercury, 
reducing  this  to  the  simple  sulphate  of  the  protoxide  of  mercury  by 
triturating  it  with  more  of  the  metal  and  subliming  with  the  chloride 
of  sodium.  The  sublimate  is  to  be  well  washed  with  water,  to  remove 
any  of  the  bichloride  that  shall  have  been  formed  owing  to  the  imper- 
fect reduction  of  the  biMulphate  to  the  sulphate.  When  the  washings 
are  no  longer  affected  by  the  addition  of  ammonia,  it  may  be  known 
that  the  drug  is  free  from  the  soluble  coiTosive  sublimate.  Calomel  is 
sometimes  manufactured  by  preciiiitating  corrosive  sublimate  by  sul 
phurous  acid  ;  but  this  method  is  not  oi!icinal,  and  is  subject  t4)  serious 
disadvantages. 

Physiological  Action. — Owing  to  the  great  insolubility  of  calomel, 
a  go^:)d  deal  of  discussion  has  occurred  as  to  the  way  by  which  it  finds 
entrance  into  the  system.  The  tbeoiy  of  Mialhe  {Chimie  appliquee),  a 
moditication  of  one  originally  advanced  by  Snow  {Lancet^  1840),  baa 
been  pretty  widely  accepted,  though  with  some  hesitation,  but  is,  1 
think,  untrue.     According  to  the  chemist  named,  the  calomel  is  con- 
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vorted  by  the  chlorides  of  the  stomach  into  eorroeive  eublimatc,  and  aa 
Buch  is  absorbed.  The  action  of  calomel  upon  man  is  so  different  from 
that  of  corrosive  sublimate  ae  to  render  this  theory'  exeeediiiglj  im- 
pnjbable,  ami,  at  temperatures  oven  higher  than  that  of  the  st^machi 
Mialhe  was  never  able  to  obtain  the  formation  of  more  than  a  sixteen tii 
of  a  grain  of  the  sublimate  by  the  gastric  juices.  Further^  Buchetm, 
Oettingen,  and  Winkler  (quoted  by  Professor  Stille,  Therapeutics.  2d  ed., 
p.  655)  atHrm  that  this  conversion  does  not  occur  at  all  at  the  tempera- 
ture of  the  body.  Jeannel  (Schmidfs  Jahrbiicher^  Bd,  cxliii.  p.  9  ;  from 
Jmrn.  de  Bordeaux^  4e  s^r,,  t  it.  p,  67,  1869)  has  confirmed  this,  and 
has  suggested  what  seems  to  be  the  way  in  which  calomel  is  abs^orbed. 
He  finds  that  when  the  protochlorideof  mercury  is  placed  in  a  solution 
of  an  alkaline  carbonate  it  is  decomposed  and  the  gray  oxide  precipU 
tated.  A  small  portion,  however,  of  the  latter  is  held  in  solution,  a^ 
much  as  0,02  part  in  50  parte  of  water  (by  weight) ;  and  if  a  fatty  oil 
be  mixed  with  the  alkaline  solution  a  very  large  part  of  the  mercury  is 
dissolved.  From  these  facte  it  would  seem  to  fl>llow  that  the  calomel 
entering  the  stomach  escapes  unchanged  into  the  alimentary  canal,  and 
is  there  decomposed  by  the  alkaline  juices  and  dissolved  by  the  fatty 
matters  usually  present.  The  physiological  evidence  appears  to  con- 
firm this,  for  calomel^  being  absorbed  in  this  way,  ought  to  resemble 
blue  mass  rather  than  corrosive  sublimate  in  its  action, — which  it  do©9. 

The  varying  constitution  of  the  alimentary  juices  and  the  complex 
chemical  relations  of  calomel  would  indicate  that  ite  solution  in  the 
alimentary  canal  is  accomplished  in  more  ways  than  one, — an  indica- 
tion which  is  contirmed  by  the  varying  results  following  the  ingestion 
of  the  drug.  It  is  probable  that  at  times,  when  the  stomach  contains 
more  than  usual  of  chlorides  and  of  hydrochloric  acid^  a  very  slight 
portion  of  the  calomel  is  converted  into  corrosive  sublimate,  and  that 
when  there  is  an  excess  of  sulphuretted  hydrogen  in  the  alimentary 
canal  a  soluble  sulphide  may  be  formed. 

Since  the  labors  of  Hunter  and  Hcbra,  syphilographers  have  been 
experimenting  with  the  hypodermic  use  of  mercury.  That  it  is  possi* 
ble  to  produce  the  mercurial  impression  very  rapidly  and  very  suceees- 
fully  in  syphilis  by  such  method  is  proved  beyond  cavil.  The  practic; 
difficulty  has  been  the  production  of  local  abscesses.  It  is  said  that  b 
Smirnoff*®  modilication  «jf  the  plan  of  Scarenzio  this  obstacle  has  beeol 
largely  overcome.  The  preparation  used  is  calomel  mixed  with  water 
and  chloride  of  sodium  in  such  manner  that  the  mixture  contains  ten 
per  cent,  of  each  ingredient.  It  is  essential  that  the  hypodennic  in- 
jection be  made  in  the  buttocks,  in  the  neighborhood  of  the  vertical 
fold  or  depression  which  occurs  in  most  lean  persons  about  one  inch  and 
a  half  behind  the  great  trochaiiier.  According  to  Smirnoff^  the  advan* 
tages  of  this  treatment  are  its  Himplicity  and  ease,  its  efficiencyi  and 
the  little  liability  to  produce  serious  mercurialization.  One  and  a  half 
grains  of  calomel  may  be  used  in  each  injection,  the  two  injections  being 
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admiiUBttjred  at  once  on  opposite  sides  of  the  body,  Tho  lEJection  ahould 
ncit  be  repeated  in  less  thao  four  daya,  and  may  be  employed  only  ane« 
a  week,  I  tried  the  plan  in  on©  case,  with  the  result  of  a  sloughing 
ulcer  two  inches  deep.  Various^  other  preparations  of  mercmy  have 
been  used  lostead  of  calomel ;  especially  is  the  yellow  oxide  suspended 
in  liquid  Taaeline  commended  by  Balzer  and  other  French  physicians. 
It  appears,  howerer,  to  produce  more  irritation  than  does  calomel.*  Bel- 
lini states  that  severe  constitutional  symptoms  are  liable  to  be  produced 
in  persons  who  are  takin^^  alkaline  iodides  or  bromides. 

The  influence  of  calomel  upon  the  system  has  been  surticienily  dis- 
cussed. It  remains  only  to  state  that  its  freedom  from  all  irritant 
properties  is  shown  when  taken  internally  or  when  used  externally. 
Probably  no  single  dose  of  it  is  capable,  in  the  average  man,  of  acting 
as  a  violent  poison,  since  it  is  stated  that  in  the  Western  United  States 
it  is  very  frequently  taken  in  teaspoonful  doses,  that  sixteen  grains  of 
it  will  act  as  vigorously  as  an  ounce,  and  that  a  pound  of  it  has  been 
^Ten  in  a  ease  of  cholera  without  visible  effect.f  It  seems  to  me  most 
probable  that  the  absence  of  serious  results  from  these  heroic  amounts 
Is  due  to  the  alimentary  canal  being  unable  to  dissolve — ^t^^  to  absorb 
— -the  calomel.  F.  D,  Lente  has  claimed  that  given  in  this  way  the 
-^Irug  acts  as  a  sedative  and  does  not  produce  mereorializtUion,  and  Mrs. 
Putnam -Jacobi  believes  such  doses  to  be  valuable  in  diseases  where 
there  is  '* sudden  aver-distention  and  paralytic  congestion  of  extensive 
Tegions  of  small  blood-vessels.''  {See  Netty  York  Med.  Juurn..  x\.,  1870 ; 
xxix.,  XXX.,  1879.)  An  abundance  of  chnieal  authority  could  be  found 
for  the  statement  that  calomel  may  act  as  a  positive  diuretic,  and  there 
^eins  little  doubt  that  under  some  circumstances  this  influence  is  dis- 
tinctly manifested,  especially  when  there  is  a  tendency  to  hepatic  torpor 
or  other  abnormal  hepatic  condition  prone  to  be  relieved  by  mercurials. 
The  old  combination  of  digitalis,  squill,  and  calomel  is  in  many  cases  of 
pleuritic  effusion  and  heart-dropsy  superior  to  the  digitalis  and  squill 
alone,  and  is  especially  indicated  when  there  are  hepatic  symptoms. 

Administration. — When  it  is  desired  to  produce  constitutional  mer- 
curiallzation,  the  dose  of  calomel  is  a  half  to  one  grain  ;  as  a  purgative, 
from  six  to  ten  grains  are  administered^  and  followed  in  six  hours  by 
Seidlitz  powder,  or  other  saline,  if  required  ;  or,  as  is  preferred  by  isome 
practitioners,  a  quarter  of  a  gniiu  is  triven  every  hour  until  throe  grains 
are  taken  or  purgation  is  induced.  Minute  doses  (one-sixth  of  a  grain) 
of  calomel  given  every  hour  affonl  a  very  good  method  of  impressing 
the  system  rapidly;  When  it  is  desired  to  get  its  constitutional  influence, 
it  is  generally  necessary  to  conjoin  opium  with  it,  to  prevent  purging. 


*  Conaalt  £«  SpnnmrHtttlti^Jinn^  187S;  London  Mnlical  Rttord^  1873  j  K^Wiker ^VvntrnlbL 
JUr  Chir.,  1877,  »7j  Bull,  Otn,  de  Tkirap.,  oxlL  802  f  Af«rf.  Wochwnt^hr.,  No.  «,  1887;  N.  Y, 
Medical  Record,  July,  19S7. 

t  ProfesMT  Qecirge  B.  Wtiod'a  Tkerupeuti^niy  vol.  iK  p.  566* 
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HYDRARGYRI  OHLUKIDUM  CORUasiVUM— C^ORROSIVE  CHLORIM 
OF   MERCURY.     U.S. 

Bichloride  of  Mercury,  or  Corrosive  Sublimatey  ia  made  by  Bubltioij^ 
the  bisulphate  of  mercury  with  common  salt.  It  occurs  in  the  foim 
of  colorlees  erystalp,  or  of  white,  semi 'transparent,  crystalline  mMme% 
of  an  acrici,  metallic,  Bt\^tic,  and  very  persistent  taste,  soluble  io  uix- 
teen  part^  of  cold  and  in  three  of  boiling  water.  It  is  at  once  diitio* 
gulshed  from  the  other  mercurial  prt^parations  by  it^  color.  tafttiMiwl 
Holubility,  and  by  its  forming  a  yellow  precipitate  with  lime-water. 

Physiological  Action. — Corrosive  Bubiimate  is  a  violent  irritawt, 
and  in  concentrated  form  caustic.    When  given  in  small  repeated  ilow*, 
although  capable  of  inducing  ^livatioD,  it  is  less  apt  to  do  so  timni» 
calomel  or  blue  piiL     In  overdoses  it  produces  symptoms  of  irrit*nl 
poisoning  of  a  severity  proportionate  to  the  doe©.     If  the  latter  b© 
small  the  manifestations  may  be  only  some  nausaa,  flight  burninig  i 
the  stomach,  colicky  pains  in  the  abdomen,  and  diarrhcea,     AfYer  ht 
doses  these  symptoms  are  intensitied.     The  subject  first  experiences! 
peculiar  metallic,  coppery  taste  at  or  shortly  after  ewallowtng  %% 
poison.     If  the  solution  be  concentrated,  deglutition  is  interfered  witl 
by  a  spasm  of  the  muscles  of  the  throat  and  larynx,  causing  a  feelir 
of  sutlbcation^  and  sometimes  even  the  rejection  of  the  draught.    Th« 
burning  pains  are  experienced  in  the  a^sophagus  and  stomach,  follow€ 
by  violent  vomiting,  at  tirst  raucous,  then  bilious,  and  tinftlly  bloodjj 
and  by  severe  abdominal  pain  and  tenderness,  with  profuse  purging^  at 
first  serous  in  character,  Imt  afterwanis  affoniing  only  small,  mncou 
bloody  stoob,  which  are  otlen  voided  with  mnch  straining.    The  hr^ai 
generally  becomes  fetid  and  offensive  in  a  very  short  time.     In  th 
course  of  tw^o  or  three  bourn ,  very  rnrely  in  less  than  an  hour,  cotta]: 
occurs,  with  small,  frequent,  irregular  pulse,  pinched,  anxious  tacc»  c-oli 
extremities,  and  tinally  death,  pi-ecedcd,  it  may  be,  by  fainting,  cob 
vulslons,  and  coma.     The  urine  is  very  much  lessened  in  quantity,  \ 
sometimes  albuminous,  or  even  bloody,  and  not  rarely  is  suppreesed 
If  the  patient  survives  several  days,  a  petechial  eruption  may  appear, ' 
and  salivation  sometimes,  but  not  always,  occurs.     In  some  cases,  aft« 
the  collapse  there  is  an  attempt  at  a  febrile  reaction,  which  soon^  hon 
ever  J  gives  place  to  a  second  and  fatal  prostration.     When  recover 
occurs  lifter  severe  poisoning,  the  convalescence  is  slow  and  protractc 

In  regard  to  chronic  poisoning  with  corrosive  sublimate,  aufficien 
has  been  said  under  the  general  heading,  except  that  colicky'  pains  i 
abdominal  distudiance  are  more  apt  to  occur  with  it  than  with  the  k 
irritating  prepanitiony.     MM.  Arnoxan  ckim  that  chronic  catarrh  of 
the  excretory  ducts  of  the  pancreas  is  a  pronounced  lesion  in  chrome 
poisoning  of  animals  (Journal  de  Bordeaux,  Dec.  1883).     It  should  be 
looked  fur  in  man,  and  its  presence  might  be  of  medico-legal  value. 

Severe  purging,  and  even  fatal  jwisoning,  may  result  from  a  ^wg 
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ternal  appiieation  of  this  preparaiioD  of  merrury;*  and  in  ammftla 
killed  bv  hyiiodermie  itijeetiona  of  it  (see  <.^xpenrricnts  of  Dr.  J.  R<;sen- 
bacbf  Schmidts  Jahrbucher^  Bd.  cxliii.  p.  9)  diarrhaea  aud  other  iiidi^u* 
tiotiB  of  gastro-inteetinal  irritation  are  prominent  nymptoms, — faetsj 
which  indicate  that  the  bichloride  is  eliminated  liDehangt'd  from  the 
aliment4iry  canal. 

HYDRARUYai    loDIBDM    YlRIDR— GrEEN    IoDIDE    OF    MeRCITRY,       U.S, 

— This  Protiodifk  of  Mercuri/  is  made  by  the  direct  action  of  iodine 
upon  the  metal.  It  ie  a  greeoieh-yellovv,  odorlei^s,  and  taBteleas  powder, 
insoluble  in  water^  ether,  and  alcohol.  Compurod  with  the  biniodide  or 
the  bichloride.  It  is  a  mild  pi-eparation,  and  has  been  used  to  produt-e 
constitutional  impression  in  syphilis,  especially  when  of  long  standing. 
The  iodide  of  potaseinm  conv^ertn  it  into  the  biniodide  and  metallic 
mercury  (U.S.  Dispensatory),  and  should,  therefore,  never  be  given  in 
eombination  with  it.  The  alterative  dose  is  one-fourth  of  a  grain  three 
times  a  day,  increaseci  to  a  grain  if  necessary, 

HyBRARQYRI     lODlDUM      RUBRUM — ^ReD    loDlDE    OP     MlRCURY. — The 

Biniodid£  of  3fercury  h  made  by  precipitating  the  bichioride  of  the 
metal  with  iodide  of  potassium.  It  is  a  scarlet-red  powder,  insoluble  in 
water,  but  sparingly  soluble  in  alcohol  It  is  a  powerful  local  irritimt, 
producing,  when  taken  in  overdoses,  symptoms  and  results  very  similar 
to  those  caused  by  corroeive  sublimate.  It  is  used  a  gi3t>d  deal  in  tertiary 
syphilis  and  in  syphilitic  rheumatism ;  also  to  some  extent  as  a  local  ap- 
plication in  lupus  (see  Annuain^  de  Therap,^  1852).  It  it*  much  more 
active  than  the  protiodide,  and  should  be  used  as  eautjourtly  and  in  the 
same  doses  as  corrosive  sublimate. 

The  U.S.  Pharmacopoeia  also  recognizes  the  fVdlowing  preparations 
of  mercury : 

The  deutoxide  occurs  in  two  forms,  the  Yellow  and  the  Red  Oxide 
(Hydrargyri  OxmuM  FLAVtrsi,  IIydraroyri  OxintrM  Rubrum).  Both 
are  used  upon  ukers,  ehancre^Sy  etc.,  solely  for  their  local  etfects^  and  are 
stimulant  and  alterative  when  diluted,  mildly  escharo tic  when  in  powder. 
From  llydrargjTi  Oxidum  Flavuni  is  made  the  okate  { Oleatum  Hydrar- 
gyri— I  to  10,  U.S.).  The  Red  Precipitate  Ointment  (  Ungurntum  Mydrar- 
gyri  Oxidi  Rubri — 1  to  10,  U.S.),  and  the  Ointment  of  the  Yelhw  Oxide 
{Unguentum  Hydrargyri  Oxidi  Flavi — I  to  10,  U.S.),  very  generally  re- 
quire dilution  with  lard,  and  are  much  used  in  chronic  skin-affeeHons^  in 
0 ba t i n a te  conju net ivit is,  in  psorophtha Im ia ,  o tc. 


*  Se«  oue  repotted  by  0r,  Meercs^  Lancet,  Sept.  16,  1871*  in  whiob  &  foliitioo  (gr,  ii  to 
f5i)  was  frppliod  with  a  oamelVbuir  bruih  to  th«  he«ul  of  a  child  ntaa  years  uld,  for  tbo  eure 
of  tinea  toQiuratm.  Tho  Hymptomfl  wor©  dmrrbceiL*  pn>f«i«e  ialitrtitinn,  und  grcnt  pmtitnitiMn. 
•tiding  in  death,  WsAbing  out  tbe  vagina  with  a  solution  of  oorrosive  lubUmute,  on«  part  in 
two  tboufand,  has  caused  tievere  and  even  fatal  polBOoing*  See  Ctntrathi./Ur  GyndkoLf  )B»4, 
Na.  13,  No.  17 :  ai»o  1887,  No.  47. 
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The  Bed  Sulphide  of  Mercury  (Hydrarqyri  Sulph]i>L'm  Kubbum, 

U.S.)j  formerly  used  a  good  dtml  in  fumigatioTis^  is  now  rarely  employed 
Turpeth  Mineral,  or  Yellow  Subsulphate  of  Mercury  (Hydraroyri  Sl'bsul- 
PHAS  Flavus,  U.S.),  a  lemoii*y*3llow  powder,  sparingly  soluble  in  watar, 
is  a  basic  seflquisulphate  of  the  deutoxide  of  mercury,  prepared  by 
throwing  the  binulphate  into  water,  which  causes  it  to  break  up  into  a 
superstilphatej  which  remains  in  solution,  and  the  salt  in  question, 
which  precipitates.  Turpeth  mineral  has  been  uaed  as  a  harsh  emette, 
and  also  as  an  alterative^  but  is  now  rarely  employed.  In  croup.  In 
emetic  doses  it  is  still  very  highly  esteemed  by  some  practitioners,  and 
has  been  inordinately  praised  l*y  Dr.  Fordyeo  Barker,  It  is,  howevi*r, 
a  very  dangerous  remedy,  since,  if  it  fail  to  vomit j  it  may  cauBe  a  fatal 
gastro-enteritis,  especially  in  the  young  child.  Two  cases  of  such  char- 
acter are  recorded  by  Dr.  A.  McPhcdran  (Med,  News,  xliii.  682).  The 
dose  as  an  allemtive  is  from  a  quarter  to  half  a  grain ;  as  an  emetie, 
for  a  child  two  yeai^s  old,  two  gi-ains  repeated  in  fifteen  minutes,  if  it 
has  not  operated.  Forty  grains  of  it  (Guy's  Hospital  Reports^  vol.  x., 
3d  series)  have  caused  death  in  the  adult ;  proftiso  salivation  came  on 
in  six  hours. 

White  Precipitate,  or  Amjuoniated  Mercury  (HYDRAROYBrM  Ammoni- 
ATUM,  U.S.),  is  a  white  complex  powder,  made  by  precipitating  the 
bichloride  with  water  of  ammonia.  It  is  used  in  the  fonn  of  ointment 
(  Ungucfdum  Hydrargyri  Ammoniati — 1  to  10,  U.S.)  as  a  local  applioatioo 
in  various  skin-aftections. 

Black  Wash  and  YeUow  Wash,  two  non^tficinal  but  favorite  prepa- 
rations, are  respectively  made  by  the  addition  of  a  drachm  of  calomel 
to  a  pint  of  lime- water,  and  of  half  a  drachm  of  corrosive  sublimate 
to  a  pint  of  lime-water.  They  depend  for  their  virtues  upon  the  black 
and  yellow  oxides  of  mercury,  and  are  used  exclusively  as  local  appli- 
cations to  chancres  and  other  syphilitic  ulcers.  The  yellow  wash  is  much 
the  more  stimulating  of  the  two. 


lODUM— lODINU.    U.S. 

Iodine  is  a  i«ioft,  friable,  opaque  substanf!e,  occurring  in  crystallm©' 
scales  with  a  semi-metailic  lustre  and  of  a  bluish-black  color.  Its  odor 
resembles  that  of  chlorine ;  ita  taste  is  hot  and  acrid.  It  is  somewhat 
volatile  at  ordinary  temperatures,  but  when  heated  to  225^  F.  meltM 
and  emits  the  beaut itul  purple  or  violet  vapor  to  which  it  owes  it« 
name.  It  is  freely  soluble  in  glycerin,  alcohol,  and  ether,  but  requires 
seven  thousand  times  its  weight  of  water  to  dissolve  it.  With  starch 
it  strikes  a  deep-blue  color,  and  this  test  is  so  delicate  that  it  will  indi- 
cate  the  presence  of  iodine  in  four  hundred  and  tiJ\v  thousand  times  its 
weight  of  water.  In  testing  animai  liquids,  such  as  urine,  for  iodine,  a 
small  quantity  of  nitric  acid  should  bo  added  tn  insure  its  being  free  in 
the  liquid. 

pHYstOLOOiCAL  AcTiON. — lodiue,  when  applied  to  any  |»art  of  the 
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body^  acts  as  a  very  powerful  irnttmt,  or,  if  in  highly  ijon ueu trated 
form,  as  a  mild  caustic.  The  tincture  stains  the  ykin  yellow,  and  eau^ea, 
if  ap p li ed  with  8 utti c ie n t  ( r eedo i n ,  8m art i ng,  aoin  e  e ry  t  h  e m a  t  c>u s  i n  tl u m- 
matioii,  and  finiilly  desquamation.  It^*  i-epeated  application  bli&ters  and 
destr«jyfc*  the  cuticle.  Upou  mucous  membranes  its  uetioti  is  moi*e  in- 
tense thun  upon  The  skin. 

When  taken  internally,  a  single  moderate  do^^e  of  iodine  cauees 
merely  some  gastric  nneasineaa  and  a  disagreeable  metallic  taste  in  the 
mouth ;  when  larger  amounts  are  inges^ted,  the  gawtrie  uneanineMii  may 
be  inten?*itiGd  into  violent  vomiting,  with  increased  salivary  flow,  ab- 
dominai  pains,  and  even  purging.  In  ^utiicient  quantity  it  is  a  poiHon; 
although  very  few  deatks  have  been  recorded  as  caused  by  it.  The 
eymptoras  produced  by  toxic  dosen  taken  into  the  eitomach  are  burning 
j)iiin  in  the  oesophagus  and  stomach,  %'omiting,  purguig,  smuliness  of 
the  pulse,  general  deadly  pallor,  lessening  or  arrest  of  the  lu-inary  se- 
cretion, sometimes  violent  excitement  with  convulsions^  and  collupse. 
Twenty  grains  of  icMline  are  said  to  have  caused  dcHth,  and  two  dnichms 
and  a  half  have  been  recovered  from.  (For  cases»  see  Woodman  and 
Tidy,  also  Munchener  Med.  Wochenschr.,  Feb,  1887.)  The  vomit  is  yel- 
lowish brown  or,  if  starchy  mattei^  have  been  |>i*eseni  in  the  stomach, 
bluish-  The  injection  of  iodine  into  the  cavities  of  the  body  tor  thera- 
peutic  use  ha«  several  times  been  tbllowed  by  cyanosis,  thready  pulse, 
repeated  vomiting  of  matters  coutainitig  iodine,  excc8i^ivc  thirst,  sali- 
vation, difficult  urination,  swelling  of  the  eyelids,  laryngeal  pain,  vari* 
oils  eruptions  tipon  the  skin,  high  fever,  and  albuminuria.  Sudden 
death  may  take  place  after  somt?  days  from  heart-failure.  A  character- 
is  tie  case  is  that  reported  by  Dr.  E.  Bose  (Nothnagefs  AnneimiUeUehre, 
Berlin,  1870,  252)^  in  which  death  resulted  from  a  large  injection  into  ao 
ovarian  cyst.  Very  soon  after  it  was  given,  there  ensued  scv^ere  thirst, 
with  great  dryness  of  the  throat  and  mouth,  and  then  painless  vomit- 
ing of  watery  matters  containing  iodine.  The  who!*.*  surface  became 
very  pale,  the  extremities  cyanosed,  the  judial  pulse  very  frequent,  but 
so  small  that  it  could  not  be  counted,  the  urine  very  scanty,  dai  k  browii^ 
and  rich  in  iodine.  After  a  time,  reaction  occurred.  For  three  days  the 
vomiting  persisted,  the  pulse  was  very  iretjuent,  full  and  hard,  and  the 
cheek  put  on  the  glow  of  high  fever,  but  the  temperature  did  not  rise 
•bove  37.18°  0.  On  the  fourth  day,  exanthematous  blotches,  not  dis- 
ippearing  on  pressure,  appeared  on  the  skin  and  in  the  mouth  ;  the 
sputa  became  bloody;  and  menstruation  occurred,  two  and  a  half  wrecks 
too  soon*  The  urine  remained  scanty,  and  on  the  eighth  day,  when  all 
other  symptoms  save  swelling  of  the  paiNjtid^  imd  disappeared,  still  con- 
tained iodine,  and  was  albuminous.  On  the  tenth  day,  in  the  midst  of 
apparent  convalescence,  the  patient  died  suddenly. 

In  the  experiments  of  Jorg  and  his  pupils,  doses  of  iodine  of  a 
^rain  to  a  grain  and  a  half  gave  rise  to  colicky  pains,  increased  appetite, 
watery  stools,  an  increased  secretion  of  urine,  malaise,  and  some  head- 
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ache.  When  the  dose  was  aui^mented  to  two  grains,  a  difftised  senfeie 
of  hoat  and  Hcxnal  exeiteraent  were  sap^eradded.  Other  observere  have 
noted  this  abnormal  sexual  excitemcutj  and  some  hare  stated  that  at 
times  it  precedes  atrophy  of  the  mammae  or  of  the  teeticles,  Proiesear 
Stille  affirms  that  the  menstrual  flow  may  become  excessive*  or  that 
during  preguanej  abortion  may  be  caused.  Very  large  quantities  of 
iodine  are  asserted  to  have  been  taken  without  serious  reiiiults.  Julia 
de  Fontenelle  (quoted  by  Stille^  Therapeutics,  ii.  731)  tells  of  a  man  who 
took  two  and  a  half  drachms  of  iodine  without  experiencing  any  re- 
markable etfeefs;  and  Magcndie  relates  the  case  of  a  child  four  year»^ 
old  who  swallowed  ten  grains  without  serious  consequences.* 

In  the  experiments  of  A.  Hoyges  and  Professor  Blnz  {Arch,  f.  Kxper 

Path.  u.  Pharm.,  x.  229,  xiii.  114),  preparations  of  iodine,  iodide  of 
potassium,  and  iodoform  in  fatal  doses  produced  in  the  lower  urnnwil^ 
wide-spread  fatty  degenerations. 

If  full  down  of  iixiine  be  exhibited  continuously  for  a  length  ul 
time,  a  train  of  phenomena  result ^  known  as  lodisjn.  In  regard  tc 
these  there  has  been  a  good  deal  of  diflerence  of  opinion  and  8tai 
ment,  a  difference  which  seems  explainable  only  upon  the  suppositioi 
that  diff'erent  individuals  are  ditferently  aflectcd  by  the  drug.  Hiiliei 
(Tniusseau's  report  on  his  memoir,  Bull  de  I* Acad,  Boy,,  xxv.)^  who  h; 
had  wide  opportunities  and  has  apparently  studied  the  subject  very^ 
elofeiely,  makes  three  forms  of  iodic  intoxication:  first,  that  in  whici 
the  symptoms  are  those  of  gastric  irritation  ;  second,  that  characterize 
by  nen^ous  troubles,  neuralgia,  ringing  in  the  ears^  convulsive  move- 
ments, disturbed  intellection,  with  eory^&a,  o|>hthalmia,  salivatioa^  vom 
iting,  diarrhoea  J  pulyuria,  and  cutaneous  eruptions,  and  in  some  c 
atrophy  of  the  mamma?  in  the  female  and  of  the  testicles  in  the  male;- 
third,  iodic  cachexia,  caused  either  by  iodine  or  iodide  of  potaa^iu 
eontinutiuely  used  for  many  months.  It  is  said  to  be  most  easily  in — 
dueed  in  goitrous  persons,  and  is  ehanicten7*ed  by  rapid  emaciation  ^ 
I  commencing  mostly  in  the  face,  and  severe  nervous  palpitations  of  the? 
heart,  with  excessive  appetite,  which  sometimes  precedes  and  sometime^^ 
follows  the  loss  of  flesh.  So  long  as  the  drug  continues  to  be  taken^ 
these  symptoms  continue  to  progress,  and  after  a  time  hysteria  or  hypo— 
chondriasiR,  with  insomnia,  manifests  itself  The  goitre,  the  mammfe, 
and  the  testicles  waste  away  together  ;  but  if  the  medicine  be  suspended- 
and  health  gradually  returns,  while  the  abnormal  growth  reappears,  th«^ 
sexual  glands  remain  wasted.  The  second  form  of  iodism  of  Killier^ 
in  which  the  nervous  symptoms  are  prominent,  has  been  spoken  olf* 
by  other  authorities;  ani  Brodie  has  especially  noted  disturbances  oC* 
vit'iun,  and  panUyHis. 


*  Fur  ao  thkhomXe^  onrefiiil  «tudy  *>f  th«  action  of  largo  tuxic  doses  of  iodin*  ti|Mm  tkM^* 
lower  aniinatSf  e^  Hoffmann  uud  Sfhwaihe'»  Jahrmiherickff  18T0,  1U9. 

f  For  a  oaM  of  waattag  of  Ibe  ieetklea,  see  Phita.  Mtd,  Tim^M,  voK  ir.  p.  661. 


ALTERATIVES.  531 

ism  as  I  have  seen  it  after  thts  therapeatic'  \we  of  the  drug  has 
consisted  of  aftVetionH  of  tht^  skin  or  of  the  iniieoLis  membranes 
of  the  nose  and  mouth.  The  symptoms  are  ht»avy  pain  over  the  region 
of  the  frontal  sinus,  coryza,  sore  throat,  ptyalisra,  and  an  eruption  upon 
the  skin,  which  is  usually  an  acne,  but  may  take  almost  any  shape. 
In  its  serious  forms  it  becomes  pustular  or  bulhulike,  and  may  be  ac- 
companied with  mueh  dermatitis,  ulceration,  and  even  very  violent 
ConstitutioTiul  distvirbanees,  hnUc  accidents  are  especially  apt  to  bo 
eerere  when  there  is  kidney-disease,  as  in  a  case  reported  by  Dr.  F. 
Wolf  (Berlin,  Klin.  Wochemchr,  1886,  p,  580),  in  which  forty  grains  of 
iotiide  of  potassium  given  in  two  day k  appear  to  have  produced  death. 
(See  also  Journ.  Cutdn.  and  Yener,  Bis.,  iv, ;  Munehener  Med.  Wochmschr,^ 
vols.  XJtxiii.  and  xxxiv.) 

Mo«t  authorities  affirm  that  iodine  and  iodide  of  potassium  produce 
similar  symptoms.  Professor  See  {London  Med.  Record^  u  777)  indeed 
asserts  that  iodine  exists  in  the  blood  only  in  the  form  of  an  alkaline 
iodide,  while  Dr.  K.  Kiimmerer  {Virchow's  Archw,  lix.  467;  Ix,  627) 
and  Professor  Binx  believe  that  the  iodides  are  decomposed  in  the 
tissues  and  act  by  the  liberation  of  the  iodine.*  I  do  not  think,  how- 
ever, that  these  views  can  be  accepted  as  completely  established,  and 
the  general  professional  belief  is  that  the  therapeutic  value,  and  eon- 
•equently  the  phyhiological  action,  of  iodine  and  iodide  of  potassium 
Ere  different.  Iodine  is  universally  preferred  in  scrofbbsis,  the  iodide 
in  rheumatism.  I  have  given  the  salt  in  enormous  doses,  and  have 
seen  nerv^ous  symptoms  in  only  a  single  case,^ — ti  man  who  received  for 
ft  long  time  two  hundred  and  seventy  grains  a  day,  and  who  was  in- 
tensely sleepy  and  stupid,  presenting  symplonis  exactly  similar  to  those 
of  bromism,  inchiding  an  eruption  of  acne. 

Of  the  physiological  action  of  iodine  we  know  little  more  than  that 
it  modifies  nutrition.  Locally  the  drug  is  an  irritant,  and  sometimes 
gastric  symptoms  are  protluced  by  it  from  this  cause.  The  general 
erethism  which  it  induces  is  believed  by  Professor  See  to  be  produced 
by  a  direct  excitement  of  the  circulation,  and  even  the  nervous  symp- 
toms  are  attributed  to  the  same  cause, — all  of  which  is  very  improbable. 
Iodine  is  certainly  absorbed  and  is  eliminat'ed  chiefly  by  the  kidneys, 
but  probably  to  a  greater  or  t^s  extent  by  all  the  mucous  membranes ; 
md  Dr.  R-  W.  Taylor  (American  Journal  of  Syphihgraphy  and  Derma- 
Moff,  April,  1873)  believes  that  he  obtained  in  a  ease  evidences  of  the 


•  Oodflull  wAbo  Profeaaor  Biitjli«im  {Arok^f,  Exper,  Paik.u*  Pharm,,  Bd.  ilL).  Dr.  Dubti- 
JaHoujK  {Oat.  Heftd.,  1SS3^  xx.  24)  found  that  iodine  Injected  Into  giiincii-pig«  aufrering  from 
biaU^»nt  pofftule  Las  no  infiuenoo  upon  the  di»ciui%  even  if  tbe  tnjectiona  be  repe&ted  until 
ih^y  kill  tbfl  &ntma1|  uid  tba-l  the  blood  oho  U  mm  ptiiionons  ui  ever  to  otbor  jguiaea-plg«. 
Xhtfl  led  him  Ut  believe  tb*t  lb«  iodine  exiit«  in  Ibe  blood  in  »  new  oompound  whiob  ie  not 
^iMcptio.  He  believes  tbb  compound  to  be  albanitiiou«,  because  be  htLa  found  that  iodine 
kDixed  wilb  milk  or  AlbuminoEix  sulutiona  toon  dUappt^nri,  du  that  it  cannot  be  reoogniied 

h*  fturoh  tett,  and  that  ibortly  alter  tbb  diBappeariinco  putrefaction  aetA  In. 
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free  escape  of  the  iodine  through    the  skin.      Profeeeor  See  aaserU 

(London  Med.  Record^  i.  757)  that  the  eliitiiimtioti  takes  place  ftlowly 
and  intermittent  I  J,  %o  that  the  drug  when  given  eontinuously  aeeumu- 
]ut€8  in  the  system.  He  further  states  that  it  can  he  found  in  the  aali^a 
after  it  haf?  disappeared  fratn  the  nriue.  The  iodine  seems  to  be  elimi- 
nated partly  aa  an  alkaline  iodide  and  partly  in  organic  combination 
(E,  Harnack,  Berlin,  Klin,  Wochenschr.,  1882,  No.  20). 

During  its  passage  through  the  kidneys  iodine  undoubtedly  exerts 
an  influence  upon  those  organs,  as  is  shown  by  ita  producing^  albumi> 
nuria  at  times.     It  is  indeed  asserted  that  it  occasionally  causes  a  true 
tubular  nephritis.     The  evidence  aa  to  its  effect  upon  the  solids  of  the 
urine  is  both  contradictory  and  insufficient     M.  I^huteau*  dieted  him- 
self for  five  days,  measuretl  the  quantity  of  urea  daily  eliminatedj  took^ 
iodine  on  the  fifth  day,  and  found  a  decided  decrease  in  the  excretion, 
of  urea.     It  is  plain  that  this  experimentation  was  too  slight  to  be  of 

much  vahie,  and  Dr.  Hermann  von  Boeck  {ZeitMhrift  fur  Biohgie,  iii - 

393,  1869;  Schmidt's  JahrbucMr,  Bd.  cxlv.  p.  142)  found  that  the  inges 


tion  of  iodine  does  not  increase  notably  the  elimination  by  the  kidnejf 
or  bowels.  On  the  other  hand,  M.  Bouchard  (quoted  by  See)  decla 
on  his  personal  experience  that  iodine  does  increase  the  daily  elimina 
tion  of  urea,  especially  in  diahetie  patients.  Dr.  C.  Handheld  Jone 
(^Beak's  Archives,  i.)  analyzed  the  urine  of  six  patients  taking 
doses  of  iodide  of  potassium,  with  the  following  results:  first,  ^Prat 
increased  in  three  cases  ver}^  much,  in  one  slightly  so,  in  two  dimin- 
ished; second,  acidity  increased  in  three  and  diminished  in  two;  third- 
urea  increased  in  three  and  diminished  in  three;  fonrth,  phosphoric 
acid  and  sulphuric  aeid  increased  in  four  and  diminished  in  two  ;  fifth  ^^ 
chlorine  increased  very  greatly  in  two  cases^  moderately  in  one,  ancS 
decreased  in  two;  sixth,  nrie  acid  increased  very  greatly  in  two  case^ 
and  diminished  in  four.  Dr,  Eugene  I.  Duchesne  (Inaug,  Diss.,  Pari»^ 
1885)  found  that  the  iodide  of  potassium  and  the  tincture  of  iodini^ 
notably  increased  the  elimination  of  urea,  while  iodide  of  sodium  ww€^ 
followed  by  a  distinct  decrease  of  this  excretion.  All  the  preparations 
of  iodine  used  increased  the  elimination  of  uric  acid. 

THEaAPEUTics,^ — As  an  altenitive,  iodine  is  of  especial  value  in  cAroni^r 
scrofula.  In  those  oases  in  which  there  is  indolent  enlargement  of  tho 
Ipnphatics,  which  exhibit  no  tendency,  or  but  little  tendency,  to  sup* 
purate,  it  is  of  especial  value.  Except  in  very  acute  cases,  however^  ic 
should  always  be  trie<l,  even  when  the  glands  do  tend  towards  suppu- 
ration,  especially  sis  it  exerts  a  very  beneficial  influence  upon  the  ulcere* 
lct\  after  suppuration.  Id  other  forms  of  scrofulous  disease,  in  chronic 
enlargements  of  the  joints^  and  bone-affections  of  such  nature,  iodine  i»  - 
often  of  great  service.  As  eerofulosb  is  fjenerally,  if  not  always, 
ciated  with  lowered  nutrition  and  with  antemia,  cod-liver  oil  and  iroi 


•  Quoted  bjr  S6«. 
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in  some  form  should  usually  be  adrainbterud  as  adjuvants.  At  the  same 
time  that  the  drug  is  exhibited  internally  in  these  cases,  its  ointment 
should  be  fre<?ly  applied  to  the  enlarged  and  indurated  glands  Expe- 
rience has  demonstrated  the  vaiue  of  iodine  in  goitre,  whether  of  the 
ordinary  variety  or  of  that  known  as  exophthalmic  goitre^  or  Graves^ B 
disease.  All  tumorBof  the  thyroid  boriy  are  not  goitre,  however;  cystic 
degeneration  of  it  is  very  common^  and  h  m  no  wise  benefited  by 
iodine.  It  is  in  simple  hypertrophy  of  the  gland  that  iodine  used  in- 
ternally and  applied  externally  over  the  tumor  m  beneficial  During 
the  acute  stage  of  enlargement  the  use  of  leeches  t8  often  of  great 
benefit,  and  whenever  much  tenderness  exists  should  precede  the  exhi- 
bition of  the  drug.  In  phthisis^  iodine  sometimes  doe?^  good^  but  only 
in  the  rnowt  chronic  cases;  and  inhalations  of  its  %*apor8,  us  have  been 
recomraended  by  Piorry,  can  only  be  of  ser\n\*e  by  stimulating  the 
broDchial  mucous  membrane  and  the  surfaces  of  cavities.  When  soften- 
ing ie  progressing  and  the  lung  breaking  down,  iodine  sometimes  ap- 
pears to  hasten  the  process. 

Local  Application,— 'Ah  a  simple  counter-irritant,  iodine  is  very  (re- 
qnently  employed  when  it  is  desired  to  maintain  a  mild,  persistent  influ- 
ence, as  in  chronic  rheumatic  affections  and  sometimes  in  phthisis.  For 
this  purpose  the  tincture  is  generally  preferred,  and  it  should  be  applied 
freely  once  or  twice  a  day,  or  every  other  day,  according  to  the  suscepti- 
bility of  the  patient's  skin.  In  various  affections  of  the  skin,  iodine  has 
been  employed  with  asserted  advantage.  In  erysipelas  of  the  skin,  very 
beneficial  results  have  been  ascribed  to  its  local  use,  and,  I  think,  with 
juBtice;  but  great  care  is  necessary  lest  it  be  applied  too  strong.  I 
have  seen  very  serious  results  from  the  destruction  by  it  of  the  skin  in 
this  affection.  If  the  lull  strength  of  the  tincture  be  used,  it  should 
be  applied  at  first  very  lightly,  and  not  more  than  once  in  the  twenty- 
four  hours.  In  psoriasis,  in  acne^  in  parasitic  skin-diseases,  it  has  been 
used,  but  holds  only  a  second  rank  among  remedies.  In  a  similar  man- 
ner it  is  employed  in  various  chronic  diseases  of  the  mucous  membranes, 
such  as  ozmna,  leucorrhoza^  chronic  ci/stitis,  chronic  dj/sentertf^  and  scrofu- 
lous  ophthalmia, — whenever,  in  a  word,  an  alterative,  stimulant  action 
is  desired.  In  cases  of  retraction  of  the  gums,  with  consequent  loosen- 
ing of  the  teeth.  Professor  Stille  recommends  the  application,  with  a 
camel's-hair  brush,  after  each  meal,  of  a  watery  solution  (gr.  i  to  fji) 
of  iodine,  the  mouth  being  immediately  afterwards  washed.  The  most 
important  external  use  of  iodine  is  as  a  resolvent  in  cases  of  indolent 
glandular  hyportrophio  enlargement,  and  where  there  are  large  watery 
exudations,  as  in  some  forms  of  chronic  pleurisij  and  of  diseased  joints. 

Iodine  has  been  very  largely  employed  by  injection  into  serous  cysts, 
as  in  hydrocele,  for  the  purpose  of  exciting  inflammation  and  causing 
obliteration  of  their  cavity ;  but  this  use  of  it  is  purely  surgical,  and 
the  reader  ie  referred  to  treatises  upon  such  subjects.  In  chronic 
empyema,  the  injection  of  iodine  a  tier  t¥ee  exit  has  been  given  to  the 
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puB  ia  often  of  the  greatest  service.  The  Hotuiion  in  the  beginftiof 
should  be  very  weak,  containing  not  more  than  six  grains  each  of  iodine 
and  of  iodide  of  potaeeiuni  in  a  pint  of  water;  with  thig  the  pleum 
fthoiild  be  daily  washed  out,  the  strength  of  the  j*olution  being  gradualiy 
incrcat^ed. 

Administration. — ^lodino  is  never  administered  in  solid  form ;  iwr 
if*hould  the  tincture  be  given  internally,  beean«e  the  iodine  ie  precipiUted 
by  the  watery  juieei*  of  the  ^tomaeh.  As  the  iodide  of  potassium  boldi 
the  iodine  in  solution,  this  preparation  may  be  freely  diluted  without 
pi*ecipitation,  and  may  even  be  umd  hypodermieally,  aa  suggest^  bjr 
Professor  Da  Costa  {Atner.  Journ,  Med.  Sci.^  Jan.  1875),  in  glaoduiir 
enlargements*     The  dose  is  ten  to  fifteen  drops  well  diluted. 

The  only  preparation  of  iodine  for  internal  use  is  Liquor  lodi  Oon^ 
positus — Catfipound  SoMion  of  Iodine — LugoVs  Solution  (Iodine,  1  part   '^ 
Iodide  of  potawMium,  2  parts ;  Water,  17  parts ),^-do8e,  gtt.  v  to  xv.        ^ 

For  external  use,  there  are  a  tincture  (Tinctura  lodi^  1  to  12.5),  uitf^H. 
an  ointment  {Unguentum  lodi:  Iodine,  4  parte;  Iodide  of  potaMiujo^  ^^ 
part;  to  100) 

P0TA8SII   lODIDUM— IODIDE  OF  POTASSIUM.     U,3. 

Thia  salt  oecurs  in  white  or  colorless,  generally  cnbic,  cryatals,  ftolu 
ble  in  two-thirds  of  their  weight  of  water  and  in  from  six  to  ei^ht 
of  rectitie<l  Hpirita,     If  to  its  solution  starch  be  added,  no  blue  eob^ 
should  ariHe,  but  on  the  passage  of  chlorine  the  charaeteridtie  iodic 
reaction  should  take  place,  owin^  to  the  liberation  of  the  metalloid  bj 
the  gas;  or  if  nulphurie  aeid  be  added,  a  purple  tint  gradually  appears,' 
and  deepens  into  blue:  a  spontaneons  blue  color  betrays  the  pro^enct 
of  the  iodate  of  potassium,  a  harmful  adulteration.     At  a  dull  rod  heat 
iodide  of  potassium  fuees  into  a  crystalline  mass ;  by  a  brij^ht  heat , 
dv'com  posed. 

PiiYsioLooicAL  Action. — Iodide  of  potassium  influences  nutritjoini 
a  maimer  similar  to  iodine :  indeed,  most  authorities  teach  that  lhei| 
action  is  identical;  yet  in  therapeutics  they  &nd  a  different  range  afJ 
einployraent,  and,  I  believe,  act  dit!"erently.  Dr.  L  Wallacis  {Jjiverpoa 
Med.  and  Surg.  Eep.,  1871)  has  found  that  the  iudide  lessens  the  eliml 
nation  of  lime  salts  thi*ough  the  kidneys ;  but  his  analyses  were  na( 
sufficiently  repeated  to  prove  that  this  is  a  constant  effect.* 

Therapeutics. — In  certain    fornrs  of  rheumatism^  ioilide  of  potas- 
sium is  of  great  value.      In  the  early,  active  stages  of  inftammator 
rheumaiism  it  is  useless;   but  later,  when  the  joint-syniptom»  persiis 
in  a  subacute  form,  the  iodide  comes  very  well  into  play.      In  su 
ticute  or  muscular  rheumatism  the  iodide  is  an  efficient  remedy.     Ofleo 


*  For  a  rese&rch  upon  tbo  pb^Biolo^eal  Miion  of  Isrg9  ftmoiuil*  of  iiydiclv  of  pn^iwitnw 
ii^^ctod  into  the  blood,  see  ArbeiUn  riii«  dem  Pkarmnk*  Lnboraior,  wu  Moakatt,  L  lilt.  Ai  U 
do«ii  not  a«em  to  throw  much  Ugbt  upun  tbe  tb«mpeatio  luo  of  tbedruf,  it  U  not  b*P«  «a*tjMi. 


ALTERATIVES. 


535 


I  the  isymptorafi  are  very  acute  it  may  be  advantageooslj  eoni- 
bined  with  the  alkalies^  aud  in  Itti gen iig  cases,  especially  where  there 
ia  reason  to  suspect  a  gouty  taint,  with  cuJchicuin.  In  uiatica,  in  lum- 
bago, in  rheumatic  neuraigla  tblUnyiuff  exposure  to  cold  or  wet,  aa  in 
all  other  forms  of  .subacute  rheuniatlHm,  very  much  m  to  be  hoped 
for  from  its  use.  In  f^out  It  ia  of  iem  ji*erviee  than  in  rheumatism,  but 
in  the  chronic  form  of  the  diseai^e,  and  in  the  irregular,  inherited  gout 
which  so  frequently  appears  as  neumlgia  or  other  anomalous^  atfection, 
it  adds  to  the  efficiency  of  **Tuall  cuntinnous  doj*es  of  eolchicum.  In 
rheumatic  gout, or rhemnato id  arthritiSj  it  should  be  tried:  although  little 
is  to  be  hoped  for  from  its  use.  There  is  a  good  deal  of  clinical  testi- 
mony aa  to  the  value  of  iodide  uf  potassium  given  continuously  between 
the  paroxysms  of  asthma.  This  disorder  appears  at  times  to  boar  a 
close  relation  to  irregular  gout  or  rheumatism,  and  it  is  probably  under 
these  circumstances  that  the  remedy  is  etficicnt.  In  frrtinry  syphilis^ 
including  in  the  term  all  eases  of  sypliilitic  hone,  viseerul,  or  nervous 
disease,  the  remedy  is  really  of  inostinmble  value.  It  must  be  given 
freely,  and,  when  there  is  no  cachexia,  may  be  advantugeoui^ly  com- 
bined with  the  bichloride  of  meri'ury.  It  is  scarcely  in  place  here  to 
enumerate  all  the  forms  which  tertiary  syphiiis  may  assume  ;  but  the 
iodide  is  useful  wherever  thedyscrasia  has  existed  for  a  length  of  lime* 
The  iodide  of  potassium  appears  to  have  the  power  of  promoting 
absorption  of  serous  Huidn,  and  certainly  is  of  value  in  *^hronk  pienritiii 
with  etfusion,  in  chronic  pericarditis^  and  even  in  chronic  hydrocephalus. 

In  aortic  aneurism  large  doses  of  iodide  of  potassium  with  continuous 
rest  in  the  horizontal  position  have  been  used  by  I)r,  Baltbur  (Edinburgh 
^ed,  Journ.j  xiii.,  xiv.,  xv.,  xvi. ;  British  Afcd,  Joiirn.,  1874,  i.  112)  with 
retHults  that  warrant  a  further  trial.  Dr  T.  S.  Siiarpe  has  claimed  suc- 
cess from  its  employment  in  chronic  Bright's  disease  (^Amcr.Journ.  Med. 
Sci.,  Jan.  1876). 

In  various  chronic  metallic  poisonings  the  iodide  of  potassium  is  of 

n service,  With  both  lead  and  mercuiy  it  forms  double  salts,  which 
luble,  and  there  is  very  good  reason  for  belit^ving  that  the  forina- 
nuu  uf  these  salts  takes  place  in  the  economy,  and  that  the  metal  which 
has  been  lying  in  an  insoluble  condition  in  tht<  various  tissues  is  taken 
up  and  excreted.  Severe  salivation  and  ulcerative  stomatitis  have 
sometimes  resulted  from  thv*  use  uf  the  potassium  salt  in  those  who 
had  previously  taken  largo  quantities  of  mercur}'-;*  and  in  Melsen's 
experiments,  dogs  to  which  insoluble  preparations  of  mercury  had  pre- 
viously been  given  without  the  induction  of  severe  symptoms  after- 
wards died  under  the  action  of  the  iodide,  the  mercury  also  having 
appeared  in  their  urine.  The  experiments  of  Mayen^jon  and  Bergeret, 
quoted  in  the  article  on  Murcurv^  afford  striking  confirmation  of 
these  facts,  and  seem  to  render  the  evidence  iiresistible  that  the  iodide 


•  S««  Dr*  BufJd,  BriL  ttnd  For.  M^dieo^Chir.  i?e».,  xi.  202,  for  a  striking  case. 
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does  cauea  the  elimination  of  mercury.  In  re^rd  to  lead,  tbo  re- 
Bdarcbee  of  Drs*  ParkeB,  Goolden,  Swift,  Molherbe,  Sicvoking,'  and 
Marsbttll  {Thcrap,  Qaz,^  Feb,  1888)  have  ghown  that  very  frequent ly 
in  eaaee  of  chronic  lead-poisoning  the  exhibition  of  iodide  of  potas 
ttium  causes  the  appearance  of  lead  in  the  urine.  This  chemical  evi- 
dence ie  abundantly  corroborated  by  clinical  experience,  so  that  in  all 
ca^es  of  chronic  metallic  poisoning  the  persistent  use  of  the  iodide  of 
potaedium  should  be  tried. 

Aj>MiNiaTiiATioN. — The  ordinary  doge  is  ten  grains  three  times  a  day, 
but  much  larger  quantities  may  often  be  gi^en  with  impunity,  and,  in 
internal  sj^hilitic  affections,  may  be  necessary.  In  the  latter  cUiaa  of 
diseases,  the  best  plan  is  to  begin  with  twenty  grains  three  tinaes  a  day, 
and  rapidly  to  increase  the  amount  until  drachm  doses  are  reached^  or 
frontal  pain  or  other  symptom  of  iodism  produced*  The  beet  substance 
for  disguising  the  very  disagreeable  taste  of  the  drug  is  the  compound 
syrup  of  sarsaparilla.  Unguentum  Fotasm  lodidiy  U.S.,  contains  about 
one-eighth  its  weight  of  the  iodide. 

LiQuoE  Aeseivii  et  Hydrarovri  loniDi,  U.S. — Solution  of  the  Iodides- 

of  Arsenic  and  Mercury  contains  one  per  cent,  each  of  the  iodide  of  ai^enic 
and  the  red  iodide  of  mercury.     It  was  originally  suggested  by  a  sur — 
geon  of  Dublin,  by  whose  name  it  is  very  generaUy  known,     Donovan* s- 
Solution  is  a  powerful  alterative,  used  chiefly  in  very  obstinate  chronic 
scaly  skin-diseaseSy  when  the  local  action  is  of  a  very  low  grade,  and 
in  chronic  rheumatism.     It  is  an  exceedingly  active  preparation,  very — 
capable  of  aeting  as  a  corrosive  poison,  and  when  administered  a  little- 
too  freely  is  said  sometimes  to  cause  salivation.     When  apphed  locaUy, 
it  acts  as  a  violent  irritant.     The  dose  of  it  ie  ftpom  three  to  ten  drops^ 
well  diluted. 

lODOFORMUM— IODOFORM.    U.S. 

Thii^  substance  was  discovered  by  Serullas  in  1822,  and  was  intro- 
duced as  a  remedy  by  Dr.  Glover  io  1837,  but  did  not  become  officinal 
until  the  1880  revision  of  the  U.S.  Pharmacopoeia.     It  occurs  as  enially 
pe4irly -yellow  crystals^  having   a  strong,  persistent,  saffi'on-like  odor» 
insoluble  in  water,  but  readUy  soluble  in  alcohol  and  io  ether. 

Physiological  Action. — According  to  M,  Maitre,  when  taken  by^ 
man  in  doses  of  five  or  six  grains  iodoform  causes  no  notable  symptom*^ 
but  two  houi-a  after  the  drug  has  been  ingested,  iodine  can  be  found  in. 
the  urine.  The  extensive  surgical  use  of  iodoform  has  led  to  a  number^ 
of  poisonings  by  it.  The  symptoms  are  variously  described,  and  Jt  m 
almost  certain  that  in  some  casea  they  have  been  due  to  the  wound  and 
not  to  the  dressing.  They  may  be  preceded  by  general  malaise  for  & 
day,  and  then  suddenly  burst  forth  (case,  Deutsche  Med,  Wochenschr^  ix* 
443).      In  the  most  characteristic  and  severe  claas  of  caees  the  phe- 
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aena  n^semble  somewhat  those  of  ineuingitis,  and  may  be  somnolence, 
deepening  into  stupor,  with  e  out  meted  moliuoless  pupils,  or  restiessness, 
ending  in  active  delirium,  in  cither  ease  the  teinpenitiire  being  normal 
find  the  pulse  exceedingly  rapid,  A  peculiarity  ot^  ihe^e  eases  ^ecms  to 
be  that  death  unually  tbllows,  although  the  symptoms  have  developed 
abruptly  and  the  dree.sing8  have  been  I'enujved  at  onc^?.  Ih\  Schede, 
of  Hiimburg,  dei^oribes  six  classes  of  cases,  his  sixth  form  being  that 
just  spoken  of.  1.  High  fever,  without  other  phenomena.  2.  Fever, 
with  mild  gas tro- intestinal  irritation,  depression  of  spirits,  and  rapid 
pulse;  recovery  almosi  invariable.  3>  Very  rapid,  soft  pulse,  150- 18Q, 
no  fever  J  great  danger.  4.  Yavy  rapid  pul»e,  with  high  fever;  death 
almost  invariable,  5.  After  severe  operations,  rapid  collapse  and  death. 
A  form  of  poisoning  with  melancholia,  dilated  pupils,  and  hallucinations 
is  also  described.  A  roseola-like  dark-red  eruption  has  been  noted  in 
8ome  cases  of  poisoning,  and  even  when  the  constitutional  symptoms 
are  very  alight  there  may  be  an  extensive  erythema.  (Cases,  Intern, 
Con(^.  ijopenhagen^  1884,  Sect.  Dermatol,  p.  118.) 

The  action  of  iodoform  upon  the  lower  animals  has  been  investigated 
by  &  number  of  observers,  but  to  complete  our  knowledge  further  re- 
eearches  are  necessary.  The  symptoms  in  the  frog  are  said  to  be  mus* 
cuiar  relaxation  with  sometimes,  at  a  later  stage,  eunvulsive  movements. 
In  the  higher  animals  large  but  non-toxic  doses  produce  symptoms  of 
intoxication,  tottering,  weakness,  and  loss  of  appetite^  but  no  vomiting; 
&tal  doses  cause  anaesthesia,  narcosis,  convulsions,  with  violent  opis- 
thutonos,  hurried  or  irregubr  breathing,  slow,  feeble  puise,  and  finally 
lieath.  A,  Hoyges  tound  that  in  dogs  and  eats  toxic  doses  caused 
deep  sleep  without  loss  of  reflex  activity,  but  that  in  rabbits  no  sleep 
resulted  (Arch,  f,  Exper,  PathoL  u.  Fharm.,  x.  405).  Very  fi^e^^uently 
Bflcr  these  large  doses,  especially  when  they  are  repeated,  there  is  great 
gafitro-intestinai  disturbance,  as  is  shown  by  vomiting,  diarrhoea,  and 
dysentery,  with  bloody  discharges.  The  action  of  the  drug  upon  the 
eirculatiun  has  been  especially  studied  by  M.  Eummo  (Arch,  de  Physiol. 
Norm.  €t-  PathoL,  1883,  144).  He  fintb  that  in  thf^  frog  the  rate  of  the 
Cardiac  pulsations  is  lessened,  and  for  a  time  the  energy  of  the  ventric- 
ular systole  is  increased,  but  afterwards  the  pulsations  become  feeble, 
ftnd  finally  the  heart  is  arrested  in  diastole ;  the  contractions  cannot  be 
Pe-ostablished  by  the  use  of  atropine.  In  the  mammal,  the  rate  of  the 
pulse  is  decreased,  and  after  small  doses  the  arterial  pressure  at  first 
increased.  By  large  doses  the  pressui-e  is  much  diminished.  Section 
of  the  pneumogastrics  does  not  affect  the  cardiac  aetiun  of  the  drug. 
IT-  Rummo  finds  that  iodoform  acts  first  upon  the  nerve-centres,  atid 
finally  upon  the  trunks  of  the  nerves  and  upon  the  muscles.  After 
pery  large  doses  there  is  albuminuria  and  even  htematuria. 

After  death  from  iodoform  a  very  wide-spread  fatty  degenenition 
Is  to  be   found.     This  change  appears  to  comTuence  in  the  liver  and 

lidly  to  involve  all  tissues  of  the  body.    M,  Floueaud  (These  de  Mont- 
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pellier^  1872)  states  that  there  is  a  very  distinct  alteration  of  the  blood- 
corpuscles. 

By  the  alimentary  canal  iodoform  is  absorbed  very  slowly ;  from 
wounds  it  is  taken  up  with  conipurativo  freedom,  Zelier  believea 
{ZeiUchrift  fur  Phi^siolog,  Chemie,  viii.  70)  that  there  is  always  an  albu- 
minoQs  compound  of  iodine  formed  at  the  seat  of  absorption.  The 
iodine  escapes  from  the  body  by  all  the  secretions  ad  well  as  by  the 
breath,  partially  as  an  iodide^  partially  as  an  iodate,  and  partially  in 
the  form  of  a  now  organic  compound  of  iodine.*  According  to  the 
researcheti  of  M,  Rummoj  the  elimination  of  iodine  commences  within 
one  hour  after  the  stomachic  int^estifui  of  the  iodoform,  and  goes  on  m> 
slowly  that  the  haloid  can  be  found  in  tlie  urine  thi*ee  days  biter. 

It  is  probable,  as  Professor  Binz  teaches,  that  iodoform  acts  by^ 
liberating  iodine  in  contact  with  the  tiHsuet*,  since  Moeller  has  fouiK 
thai  the  iodates  and  iodic  acid  cause  similar  symptomj^  (^Inaug,  Dis^ 
Bonn,  1877),  and  Dr.  Sehweriu  has  shown  that  methyhodide  is  alao- 
antef^thetic  and  In-jmotic  {Centralhl.  f,  Med,  Wissemch.,  1884,  140). 

When  iodoform  is  applied  in  strong  solution,  or  in  substance,  it 
acts  aa  a  very  powerful  local  auBBSthetic.  Thus,  a  suppository  contain* 
ing  it,  if  introduced  into  the  rectum,  will  so  benumb  the  part^  that 
defecatiuu  nmy  take  place  without  the  person  or  animal  being  aware 
of  it. 

Therapeutics. — Iodoform  has  been  used  internally  as  an  alteratii'o 
and  analgesic  in  syphilitic  rheumatism  and  nightpaifis,  and  in  other  forms 
of  neurahjia.  Dr.  Stilej^  Kenned}'  highly  eonanends  it  {Med.  and  Surg: 
Rep.^  Jan.  1870,  p-  50),  and  Lazannky  tiuds  it  very  useful  in  some  oaaoa 
{CentraM.f,  Chirurgie^  1876,  219),  but  that  it  fails  in  othei-s ;  he  gi7M 
ninety  grains  a  day.  Dr.  J.  Molesehott  (  Lond,  Med,  Record,  Xov,  1878) 
praises  it  most  highly  as  an  absorbefacient,  affirming  that  by  its  use  ha 
has  obtained  absorption  of  various  lymphatic  tumorrf,  pleuritic,  peri- 
cardiac, and  other  effusions,  and  has  even  cured  acute  hydrocephalus  and 
leuki^mia.  Ho  relies  especially  upon  its  external  employment  in  cbe 
form  of  a  collodion  (1  part  of  iodoibrm,  15  of  elastic  collcdion).  As 
soon  as  the  collodion  has  dried,  he  covern  it  with  a  film  of  solution  of 
gutta-percha.  Dr.  Von  Hoffer  has  used  it  hypodermically  (three  to 
five  giTiins  a  day)  in  syphilis,  and  asseru  that  so  employed  it  grtsatly 
increases  the  number  of  the  red  corpuscles.  Dr.  E.  Thomann  also  beam 
testimony  to  the  value  of  the^^e  hypoder*mie  injections  in  secondary 
syphilis  (CentralbLf.  Med.  Wissen,,  Oct.  1881).  lodotonn,  however,  has 
not  come  into  general  use  as  an  internal  medicine,  and,  in  the  extenaive 


n 
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♦  For  ftn  important  bibljo^aphy,  »o«  Ibc  paper  of  M.  Rttmmo.  For  d«taU«  lu  to  flUminft- 
tion  and  disoiui«ion  of  tDoth(>dii  of  finding  tbe  iodine  in  the  urine,  cond>uU  JohtknD«»  (irundkr, 
Schmidt'*  Jakrh.^  ctiii.  232;  Professor  Iturojick,  Btrtin,  Klin,  IfocAmacAr.^  1383,  No,  47, 
aUo  ZtiU.  /  Phgfiot,  Chem,,  vUL  158,  1884;  A.  ZoUer,  Arch.  /.  A7ih.  Chir,,  xxTiii.  590;  Dr. 
£.  B&animnn.  Schmidt**  Jakrb,,  coli.  283  ;  VerhttndL  If^uUch.  OeaetL/,  Ckemi€,  Berlin,  1^1, 
zi.  219. 
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trials  made  with  it  at  the  Phihidolphiii  Hospital,  has  fail«3£l  to  sustain 
its  first  reputation  in  syphilitic  dir^onltirs. 

Whatever  position  iodolbriu  may  finally  acquire  as  an  internal  rem- 
edy, there  vnn  he  no  question  as  to  its  value  when  ernjvloyed  loeuUy. 
It  ia  useful  in  cases  of  painful  ulcen^j  even  when  they  are  canccrous^*^ 
Bervitig  to  alleviate  pain  and  to  promote  eieatrization.  At  fii'^t  era- 
ployed  enpeeially  in  si/philitw  affections,  it  is  now  found  to  act  equally 
wall  in  indolent  h'fj-ulcers  and  other  non-speciiie  abrasions,  and  is  thought 
to  act  not  only  an  a  local  ansBsthetie,  hut  also  aa  a  decided  stimulant  to 
nutrition.  Within  the  last  few  years  it  ha^s  been  veiy  freely  employed 
9k^  an  antiseptic  dressing  to  wounds,  and  the  testimony  h  so  strong  that 
it  m  dirticult  to  avoid  beiieving  that  it  is  the  most  certain  remedy  of 
this  class.  It  is,  however,  atfirraed  to  hav^e  no  power  in  preventing 
erysipelas,  and  used  freely  is  very  dangemua  to  the  patients.  It  is 
employed  either  in  the  form  of  powder  dusted  in  the  wound,  or  as 
dressings  saturated  with  it,  the  tirst  method  being  at  once  the  more 
effective  and  the  more  dangerous.  The  quantity  required  to  take  life 
is  uncertain.  Dr.  Lan  gen  stein  at  tributes  u  death  to  four  grammes 
(Wien,  Med,  Wochenschr,,  1882,  xxxii.  1051),  The  cause  of  death  seems, 
however,  doubtful.  Dr.  Czomy  reports  death  from  six  grammes,  not 
doubtful  {Ibiil,  p,  180), 

The  good  results  which  have  followed  the  surgical  use  of  iodol'orm 
aa  an  atitiseptie  dressing  have  led  to  a  aeries  of  investigations  as  to  it« 
aetiou  on  the  lower  organisms,  with  results  which  are  apparently  at 
variance  with  previous  surgical  teachings.  In  November,  1886,  De 
Ruytor  announced  at  a  meeting  of  the  Ik^rirn  Surgical  Society  that 
the  powder  of  iodotbrm  has  little  or  no  effect  in  preventing  the  de%'el- 
opmcnt  of  bacteria,  and  that  when  it  is  mixed  with  rapidly-infective 
bacteria^  like  those  of  anthrax,  it  does  not  Sijnsibly  infiuence  the  develop 
ment  of  the  disease  which  is  caused  by  inoculation  with  the  mixture. 
This  has  been  confirmed  experimentally  l)y  Dn  Kronacher  (3Iitnchener 
Med.  Wochenschr.^  1887,  xxxiv.  546),  who  employed  the  bacteria  of  erysip- 
elas and  of  anthrax  ;  also  by  P,  Baumgartent  {Berlin,  Kiin>  Wochenschr.)y 
who  further  found  that  iodoform  powder  mixed  with  the  tubercular  bacil- 
lus in  cultivating  apparatus  did  not  prevent  its  ordinary  development, 
and  that  the  bacillus  mixed  with  iodofoiTu  powder  when  introduced 
into  guinea-pigs  and  rabbits  produced  I'apid  tuberculosis;  also  by  Dr. 
Xabbert  {Fortschrttte  der  Med,^  v.  343) ^  with  the  Staphylococcus  pyo- 


•  C<»DiaU  papcw  by  Dr.  O.  VSlkar  {Bulietin  de  ThirHptutiqm,  t.  Ixxiii.,  Deo.  1S(J7)  and 
Dr.  F€rfol  {fhid,,  t.  Ixxlv.,  Mmy^  1S0S).  Tbo  «urgi(mt  roodor  maj  eon^ulC  with  aJvantaj^e 
the  foltawtng  ttddiiidtittl  rererotiow:  G^rrM^.-filnu  f,  StthweU.  Aeru.,  1882,  lii.  1109;  Deuttch, 
M«4.  WocheH9ckr.f  Berlin,  1SS2,  viii,  146;  CentrnthLf^  Chiraryit^  viii,  756,  ijt,,  ir»riou5  pitpom; 
Journ,  Mid,  de  Sordrau^^  x\.  205;  Altgem,  Wieu.  Med,  Zeityng^  tSSl,  xxvi.  455;  Wiffn.  Mad, 
Pr9w,  18S2.  XJUIL20I. 

t  A  ourioi]4  fact  tniuio  out  by  Baarngftiten  wmt  that  nibbing  the  biMi]lu«  of  anthrax  with 
say  hftrd  powder  appKrently  tnechaaioaUy  klUs  thu  or^aniaiD, 
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g^nesj  also  by  Dre.  Chr.  Heyn  and  Thorkil  Brovsiog  (^Fortschritte  d0 
Med,,  V.  33),  who  found  that  iodoform  has  no  influence  upon  the  de- 
velopment of  StaphylococcuB  pyogenes  or  of  the  coccus  of  pneumonia 
or  of  the  BacilhiH  Bubtilis  and  other  organi?<ni8,  and  conclude  that  it 
is  not  only  worthleae  as  an  antiseptic,  but  may  even  be  the  meana  of 
carrying  the  sceptic  organisms  into  the  system  ;  also  by  Dr,  Johan  Olsen 
{Norsk  Magazin  for  Le^evidemL,  1886),  with  various  bacterial  organ- 
isma;  also  by  Konige  (  TUerap.  Monatsheftf,  April,  1887).     On  the  othttr 
hand,  Dr.  U,  Sattler  {Fortschritte  der  Med,,  v,  362),  in  his  experiments, 
found  that  when  he  impregnated  threads  with  iodolbrm  and  micro—  ' 
organisms  and  then  placed  them  in  culture-apparatus,  the  iodoform  had- 
a  very  distinct  effect  in  checking  the  development  of  the  bacteria,  and. 
Be  Ruyter  states  that  if  instead  of  using  the  iodoform  powder  h^- 
employed  an  ethereal  solution  in  which  decomposition  of  the  iodofomt 
had  already  commenced,  there  was  a  distinct  effect  upon  the  orgaoisma^ 
In  a  further  series  of  experiments  De  Raster  showed  that  iodoform  t^ 
decomposed  by  bloody  serum,  and  other  organic  fluids  in  which  micro— 
organisms  are  growing,  and  apparently  proved  that  the  decompositioi^ 
is  produced  by  the  ptomaines  developed  by  the  growing  organisms. 

The  clinical  results  achieved  by  surgeons  are  so  concordant  and  so 
decided  that  the  practical  value  of  iodoform  in  the  treatment  of  wounds 
and  ulcers  must  be  considered  established.  It  is  possible  that  a  part 
of  the  good  influence  of  the  iodoform  is  due  to  a  specific  effect  upon 
the  tissues  of  the  wounds.  Further,  the  powder  of  iodoform  may  have  a 
very  distinct  protecting  power  both  mechanicaHy  and  by  the  drjTiess 
of  the  wound  which  it  maintains,  the  discbarges  from  the  wound  being 
the  especial  soil  in  which  the  bacteria  develop.  In  certain  cases,  e«p«s 
cially  in  tubcrcuJar  diseases,  iodoform  appears,  however,  to  exert  an  influ- 
ence greater  than  can  be  accounted  for  by  this  indirect  action.  Many 
clinicians  bear  strong  testimony  to  the  effect  of  iodoform  on  tubercular 
ulcers  of  the  lar^Tix  and  other  organs.  Professor  Bruns  (  Therap,  Monoid- 
hefiA  May,  1887)  relates  fifty-four  cuses  of  cold  tubercular  absceasea 
treated  by  evacuation  through  aspiration  and  a  subsequent  injection  of 
a  ten-per-cent  mixture  of  iodoform,  glycerin,  and  alcohol,  with  closure 
of  the  orifice  made  by  the  needle  by  means  of  the  iodoform  collodion. 
Of  fifty-four  such  cases  forty  were  healed, — many  of  them  as  the  re- 
sult of  a  single  injection.  For  the  purposes  of  study,  some  of  the 
abscesses  were  opened,  and  tubercular  bacilli  were  found  abundant  in 
their  walls.  According  to  Professor  Bruns,  the  first  change  which 
results  from  the  iodoform  is  the  disappearance  of  the  tubercular  bacilli 
and  the  appearance  of  normal  granular  tissues.  In  De  Ruyter  s  ex- 
periments, already  quoted,  the  products  of  tho  decomposition  of  iodo* 
ibrra  distinctly  checked  the  growth  of  organisms,  and  it  is  at  present 
most  probable  that  some  of  the  results  achieved  by  iodoform  as  a  topical 
application  are  due  to  the  long-continued  antiseptic  influence  of  the 
iodine  compounds  slowly  funned  by  its  decomposition. 
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Administkatiopt.^ — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment  {Unguentnm  lodoformt — 1  to  10,  U.S.).  When 
there  is  a  great  deal  of  pain,  cspeeially  if  tbere  be  naueb  discbarge,  the 
po^vder  may  be  preferred.  In  uterine  cancer ^  in  painful  hemorrhoids^ 
cacao  butter  suppositories,  containing  from  five  to  ten  grains  of  the 
drug»  should  be  employed.  Owing  to  the  bad  odor  of  the  drug,  its 
application  about  the  mouth  and  throat  m  often  objected  to.  Accord- 
ing to  Dr,  Lewis  Elsberg  {Phila,  Med  Times,  Oct.  4,  18T3,  vob  iv.  p.  4), 
if  to  four  parts  of  absolute  ether  one  part  of  crystallized  iodoform  be 
added,  and  the  whole  shaken  in  a  rcff  gla^s  fiask,  a  solutiou  is  oittaiiied 
of  flufficient  strength  for  ofTcctual  nm  in  diseases  of  the  mouth,  and 
fipee  fVom  odor  other  than  that  of  other. 

lODOL. 

lodol,  which  is  made  by  the  action  of  iodine  upon  pyrol,  is  a  yeU 
lowish-brown,  shining  powder^  composed  of  long,  prismatic  crystals 
soluble  in  three  parts  of  absolute  alcohol,  in  etber,  and  in  fatty  oils,  but 
B/jluhle  in  water  only  in  the  proportion  of  one  to  five  thousand.  It  is 
tasteless  and  without  odor.  It  contains  88.9  parts  per  hundred  of  iodine, 
as  contrasted  with  96.7  parte  contained  in  iodoform.  First  discovered 
by  Silber  and  Ciammican,  it  was  proposed  as  an  antiseptic  by  Dr.  Gr. 
Mazzoni,  of  Rome  (Berlin.  Klin,  Wochemchr.^  1885).  The  experiments 
made  with  it  upon  the  lower  animals  by  Dr.  Marcus  (Berfin.  Klin. 
Wochemchr.,  1886)  and  by  T.  Pahl  {Inmtg.  Diss.,  Berlin,  1886)  show 
that  when  given  in  sufificient  dose  to  animals  it  causes  emaciation,  albu- 
tninouB  urine,  fall  of  temperature,  general  loss  of  muscular  power,  and 
"finally  death  from  fatty  degeneration  of  the  liver,  kidneys,  and  other 
tissues.  It  has  been  asserteii  by  surgeons  that  iodol  is  not  capable 
of  producing  constitutional  symptoms.  The  experiments  just  quoted 
show,  however,  that  this  is  not  correct.  Moreover,  in  a  case  reported  by 
I>r,  C.  Lanenstein  ( Therap.  Gaz.,  1887,  768,  irora  the  Swedish)  the  use 
of  the  drug  as  a  surgical  dressing  caused  dizziness,  marked  rise  in  the 
temperature,  vomiting,  small  iiTcgular  pulse  of  136,  albuminous  urine, 
and  apathy,  which  did  not  subside  for  four  days.  Iodine  was  found 
in  the  urine  for  two  weeks.  In  the  experiments  of  Seifert,  iodine  was 
first  detected  in  the  urine  and  saliva  twelve  hours  after  the  ingestion 
of  seven  and  a  half  grains,  did  not  reach  its  maximum  until  eighteen 
hourSj  and  continued  present  for  three  full  days :  this  accords  Tvith  the 
statement  of  Pick  (Vieridj.f,  Dermat.  n.  St/ph,,  1886)  that  iodol  is  ab- 
sorbed very  slowly.  This  slow  absor]>tion  is  probably  the  reason  that 
it  is  a  less  dangerous  topical  application  than  is  iodoform. 

Therapeittic  Use. — Iodol  may  be  employed  for  all  purposes  for 
which  iodoform  has  been  used.  It  has  been  found  very  valuable  in  Ibe 
treatment  of  tubercular  laryngitis,  and  may  be  blown  into  the  larynx 
directly  upon  the  ulcers  without  causing  irritation.  It  has  been  used 
by  Pick  very  ft'eely  as  a  local  application  in  the  treatment  of  blennor- 
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rhagic  and  simple  vaginal  catarrh^  as  well  as  in  cfutncres  and  other  uJ(yh<, 
and  in  suppurative  ddenitis.     Various  aiii^geons  have  employed  il  a.*  a 
substitiite  fur  iodoform  in  the  treatment  of  wuund»,  and  the  testimony 
as*  to  it«  value  is  concordant.     Mazzoid'a  original  solution  was— iodol 
1  part ;  alcohol  16  parts  ;  glycerin  34  part**.    One  draehm  of  iodol  fonw 
with  one  ounce  of  ether  a  clear  brown  solution,  which  may  be  applied  by 
the  spray  or  brush  to  the  na*%al  and  other  mucous  membranes,  iijwo 
which  it  leaves  a  coating  of  iodol.     Iodol  pastilles  are  pr*?pared  by  Dr, 
Wolfenden  from  one  grain  of  iodol,  one  minim  of  glycerin,  and  eiub- 
teen  grains  of  gly co-gelatin,  and   are  by  him  strongly  reeommendo^i 
for  iar\fngUis,     Iodol  has  also  been  used  as  an  internal  remedy.    !>?. 
Assaky  statcc^  that  its  etfocta  in  tertiary  syphilis  and  scrofulous  affct* 
tions  are  extraordinary.     The  usual  dose  is  two  or  ihr<>e  grains  a  day  » 
but  As.saky  gave  from  six  to  thirty  grains  a  day,  and  Pick  asserts  xh»^ 
he  has  given  from  thirty  to  forty-five  grains  a  day,  and  that  only  i  ^ 
rare  eases  was  there  diarrhoea  produced  or  any  evidence  of  constit*^' 
tional  affection  {Thcrap.  Mojiatshcfte,  Xo.  1,  1887). 

OLEUM  MOHBHU^— COD-LITER  OIL.    U.S. 

Cod-liver  oil  is  obtained  from  the  liver  of  Gadus  morrhua  and  olhe^ 
Bpeeies  of  Gadua     In  the  manufacttire  of  the  so-called  shore  od,  th^^       , 
only  variety  usually  employed  in  niedicine,  the  fish  caught  near  lant^-^ 
are  brought  at  one©  to  the  shore,  and  the  oil  is  obtained  from  the 
livers  by  one  or  other  of  several  processes.     The  original  custom 
to  put  the  livers  into  large  kettles,  add  water,  Wil  to  a  pultaeeous 
drain  off  the  liquid,  allow  it  to  stand,  and  finally  to  skim  the  oil  m^  it 
rose  to  the  top.     A  more  modern  method  is  to  heat  the  Uvers  by  steam 
applied  to  the  outside  of  the  vessel  containing  them,  to  allow  drainage^ 
and  to  proceed  as  in  the  process  just  described.    I  am  informed  that  ml 
present  some  of  the  truest  brands  of  oil  are  prepared  by  forcing  cur- 
rents of  steam  at  high  pressure  through  the  mass  of  livers,  tennnjp 
them  in  tliis  way  to  pieces,  and  melting  out  their  oil     Shore  oil  should 
be  a  perfectly  limpid,  yellow,  thick  oil,  fVee  (¥om  rancidity*  and  having 
the  peculiar  taste  and  smell  of  the  oil  well  developed.     Straits  oil  or 
Banks  oil  is  prepareil  from  those  fish  caught  at  the  "  Banks,'*  far  from 
land. 

The  livers  are  thrown  into  casks  and  allowed  to  stand  for  a  greater 
or  less  length  of  time  and  to  undergo  more  or  less  complete  putrefac* 
tion,  until,  on  the  return  of  the  fishing-smack  to  port,  they  arc  thrown 
into  water-boilers  and  treated  in  a  manner  similar  to  that  previoosly 
described.  Of  straits  oil  there  are  two  varieties :  the  brown  oil,  which 
is  much  darker  than  shore  oil,  and  much  more  nauseous  to  the  tast€ 
and  smell ;  and  the  bhiek  oil,  which  is  very  dark,  and  still  more  disgoslu 
ing  iii  its  evidences  of  rancidity.  Both  of  these  varieties  are  lKrg9^ 
used  in  the  preparation  of  leather. 

AVhen  a  mineral  acid  (especially  the  sulphuric)  it*  add^  to  cod-liver 
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biliary  plfiy  of  color 


but  this  does  not 


le  weii-Known  nmary  pifiy  oi  coiom  oi-ei 
prove  the  genuinenesH  of  the  drug,  or  demoiitttrHte  that  it  m  derived 
from  the  codfish:  it  only  shown  that  it  is  a  liver  oil  It  is  scarcely  to 
be  doubted  that  not  rarely  the  liverti  of  other  fish  are  largely  mixed 
with  thu*4e  of  the  GaduB  luoiThua,  but  it  i»  not  probable  that  this  often 
happeiJti  to  «ueh  an  extent  as  to  interfere  with  the  tlieinipeutic  value  of 
the  product:  indeed,  it  in  far  from  certain  that  cod  oil  is  really  superior 
to  that  produced  by  the  same  organ  of  other  fishes.  Be  this  as  it  may, 
the  physic4il  properties  alford  the  only  knuwn  test  as  to  the  genuini*- 
uoiis  cd'  the  drng.  Cod-liver  oil  is  a  very  complex  eybHtance,  contain- 
ing, according  to  the  analysis  of  Be  Jongh,  glycerin,  oleic,  margaric, 
butyrjCj  and  acetic  acids,  gaduin,  varioui^  biliary  principles,  such  as  feU 
linie,  cholie,  and  bilifellinic  acids,  iodine,  chlorine,  traces  of  bromine, 
phosphorus^  phosphoric  acid,  and  various  other  substances.  According 
to  the  U.S.  Dispensatory,  the  proportion  of  iodine  never  exceeds  one 
part  in  two  thousand.  In  De  Jongh's  an  a  ly  sis  the  greatest  amount 
was  found  in  the  hght-colored  oils,  and  was  only  four-hundredfhs  of  a 
grain  in  one  hundred  grains  of  the  oil.  Gaduin^'m  a  peculiar,  dark-brown 
sabst&Dce,  which  is  probably  medicinally  inert.  When  to  cod-liver  oil 
ammonia  is  added,  there  can  be  obtained,  by  distilhition,  a  peculiar 
Simmoniaeal  base,  trhmthijlamin  (commercial  pmpyhtmin)^  which  exists 
in  no  other  officinal  oil,  but  oc^cuni  in  the  ergot. 

Phtsiolooical  Action, — As  is  well  known^  all  fatty  substances  when 
taken  into  the  system  have  a  tendency  to  cause  deposition  ur  f»jrmation 
of  fat  in  the  body.  Cod-liver  oil  certainly  shares  this  property  in  an 
eminent  degree.  Dr.  Pollock,  as  quoted  by  Professor  StiUe,  has  found 
that  if  there  be  given  of  it  to  pigs  from  one  to  two  ounces  per  diem^  to 
ttheep  one  ounce,  and  to  bullocks  from  three  to  nine  ounces,  it  is  di- 
gested, ami  aids  in  fattening  the  animal ;  hirger  amounts  than  those 
noted  in  Dr.  PolltK-k's  experimenti^  always  derange  xary  seriously  the 
digesti%'e  function.  No  close  studies  of  the  efFect  xyf  coddiver  oil  upon 
healthy  men  have,  that  I  am  aware  of,  been  made.  Undoubtedly  it 
tends  to  priKluce  obesity ;  but,  aa  no  other  oil  is  able  to  supply  its  place 
in  various  eh  runic  diseases,  it  must  have  some  influence  upon  nutrition 
not  shared  by  urdiuary  fatty  matters,  and  therefore  is  an  alterative. 

The  hjstorj^  of  the  clinical  use  of  oleum  morrhute  certainly  indicates 
that  it  influences  the  constitution  of  the  blood.  It  is  an  c very-day 
occurrence  to  see  pale,  anaemic  patients  become,  while  taking  it,  rosy 
and  plethoric.  According  to  the  analysis  of  the  blood  of  a  patient 
made  by  Simon,  there  is,  during  its  use  in  phthisis,  a  great  increase  in 
the  amount  of  solids  in  the  blood,  a  <Hminution  of  the  fibrin,  and  an 
increase  in  the  albumen.  The  examinations  of  Dugald  Oanipbell  (Brithh 
and  Foreign  Med.-Chir.  Review^  1856,  xvii.  21)  have  confirmed  the  re- 
sults of  Simon.  It  is  very  probable  that  cod-liver  oil  has  some  pecu- 
liar influence  upon  the  blood-making  organs.  Upon  the  various  single 
functions  of  the  budy.  except  the  digestive,  cod-liver  oil  has  no  apparent 
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immediate  eftect>  disturbing  directly  neither  the  nervous,  motor,  res 
ratory,  circulatory,  nor  secretory  movements.  When  by  ita  use  tii 
general  nutrition  is  improved,  all  the  funotions  t^eera  to  j%hare  eqa&llj 
in  the  improvement.  Cod-liver  oil  has  undoubteillyj  when  given  wit 
Bufficient  freedom,  a  tendency  to  cause  indigestion  and  looseness  of  thi 
bowels.  All  oils  are  of  difficult  digestion,  and  when  too  much  of  t\ 
oleum  morrhuiB  is  exhibited  in  man,  as  in  animals,  it  exert;*  a  delete 
rious  local  effect  upon  the  alimentary  apparatus. 

Much  speculation  hat*  been  indulged  in  as  to  which  of  the  ingredient 
of  cod-liver  oil  imparl  to  it  its  peculiar  medieinal  properties.  Certainly, 
however,  no  real  light  haa  been  shed  upon  this  matter,  and  the  present 
probabilities  are  that  it  acts  as  a  whole, — i.e.,  that  its  virtues  depend 
upon  the  peculiar  com  hi  nation. 

If  the  experiments  of  Or,  Oswald  Naumann  (Archiv  der  Heilkun 
lB65j  p,  536)  be  as  accurate  as  they  appear,  he  has  certainly  provedl 
that  cod-liver  oil  has  physical  properties  which  must  aid  in  it«  useful- 
nees,  although  it  is  not  probable  that  its  value  depends  solely,  or  eve^ 
in  great  part,  upon  them.     He  lirst  tested  the  rate  at  which  variou 
oils  pass  through  fresh  moist  animal  membranes  when  pressed  upon  by 
a  column  of  mercury  or  by  the  weight  of  the  atmosphere  over  an  ex- 
hausted reecivor,  and  found  that  codjiver  oil  passed  much  more  rapidly 
than  any  of  a  number  of  oils  tried.     Apparently  this  power  depended 
in  some  measure  upon  the  presence  of  the  biliary  principle**,  since  if  it 
was  deprived  of  them  the  rate  of  its  passage  was  greatly  lessened,  but 
was  again  increased  hy  the  addition  of  a  little  bile.     The  investigator 
then,  opening  the  abdomen  of  cats,  separated  in  each  animal  by  liga- 
tures two   knuckles,  of  equal  length  and  entirely  similar,  from  the 
remainder  of  the  intestines.     Into  each  of  them  he  injected  a  certaill 
amount  of  bile,  and  then  into  one  ordinary  oil,  into  the  other  cod-live 
oil ;  and  when  the  animals  died,  some  hours  afterwards,  it  was  alwa^ 
found  that  much  more  of  the  cod-liver  oil  was  absorbed  than  of  the 
other  oil     These  experiments  were,  unfortunately,  too  few  and  incom- 
plete to  be  decisive,  but  certainly  they  indicate  that  oleum  morrhuae 
is  more  easily  and  rapidly  absorbed  than  other  animal  oils.     The  supe- 
rior fitness  of  the  oil  for  absorption  is  in  accord  with  the  clinical  obser* 
ration  of  M.  Berths  (L' Union  Med.,  x.,  1856),  that  cod-liver  oil  could 
be  taken  longer  than  other  fat«  without  appearing  in  the  fwcea,  and  ia. 
confirmed  by  PiN^fessor  Buchcim  {Arch.  f.  Exper.  Path.  u.  Phnrm.y  Bd 
iii.),  as  wt*!l  as  by  J.  Gad  (His  und  Braune*s  Archiv  fiir  Anatomic,  1878) 
Both  Bucheim  and  Gad  believe  that  this  absorbability  depends  largely 
upon  the  presence  of  free  fatty  acids  in  the  oil,  but  it  is  probably  du4 
to  the  biliar)'^  matters,  since  I>r.  IL  A.  Hare  finds  it  greatly  increase 
by  the  addition  of  t^urocholate  and  glycocholate  of  sodium  (Bout.  Med 
and  Surff.  Journ.^  cxvi.  279).     He  asserts  that  cod-liver  oil  impregnat 
with  a  small  quantity  of  the  biliary  salts  is  rapidly  absorbed  wbea 
rubbed  upon  the  skin,  and  proposes  the  practical  use  of  the  mixtui^a. 
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IDr,  NaiimaoFi's  last  series  of  experiments  were  directed  to  discov- 
ering the  comparative  ease  with  which  animal  oils  and  the  cod -liver 
oil  were  oxidized.  For  this  purpose  he  used  a  test-solution  of  per- 
manganate of  potassium^  and  on  adding  to  given  bulks  of  this^  in  test- 
^ubes,  equal  amounts  of  the  various  oils,  noted  the  changes  of  color 
induced  by  the  reduction  of  the  permanganate.  He  found  that  cod- 
liver  oil  was  the  first  to  be  affected-  It  is  evident  that  the  power  of 
l>emg  easily  absorbed  and  easily  oxidized  tits  a  fat  for  use  in  the  animal 
economy  j  but  the  peculiar  value  of  oleum  morrhnie  does  not  depend 
eolely  upon  these  properties  ♦ 

Thkrapelttics, — Cod-liver  oil  is  eapeciany  useful  in  that  condition 
of  system  in  which,  with  general  lowered  tone,  there  is  a  tendency  to 
<jelluJar  hyperplasia,  to  the  formation  of  "exudations"  composed  of 
imperfectly-developed  colls,  which,  in  the  great  majority  of  cases,  from 
^he  very  beginning  are  incapable  of  development  into  perfect  entities, 
"having  only  one  potential  quality,  that  of  dying.  There  are  various 
types  of  this  diathesis,  or  condition  of  system.  In  one  of  them  there 
is  a  tendency  to  increase  in  the  lymphatic  glands;  to  multiplication,  at 
the  expense  of  development,  of  their  celhilar  elemenls, — *>.,  to  the 
formation  of  numerous  imperfectly-developed  cells,— and,  finally,  to  the 
destruction  of  them.  The  death  of  these  cells  is  partly  due  to  thoir 
inherent  qualities,  and  is  partly  the  result  of  the  pressure  which  they 
exert  upon  one  another  and  upon  their  sources  of  food-supply.  If 
they  undergo  a  slow,  fatty  degeneration^  with  desiccation,  cheesy  de- 
posits ai*e  formed  ;  if  a  rapid,  fatty  change,  with  abundance  of  moisture, 
pus  and  abscesses  are  produced :  in  either  cane,  ulconition  is  the  final 
result.  This  is  tbc  so-called  scrofulous  diathesis, — scrofahsis.  In  an- 
other of  this  group  of  diatheses,  the  tendency  to  cellular  hyperplasia 
affects  the  mucous  membranes  of  the  air-passages,  and  the  patient,  on 
e  slightest  provocation,  suffers  from  catarrh,  until  finally  a  multipli- 
tion  of  cells  occurs  so  rapidly  as  to  fill  up  a  gi'eater  or  less  number 
of  the  air-vesicles  of  the  lungs,  genemlly  tliose  of  the  apex,  and  '^con- 
sumption'' results;  or  else,  an  attack  of  pneumonia  being  i>roduced  by 
Bome  exposure,  the  exudation  is  cellular  rather  than  fibrinous,  and 
catarrhal  pneumonia,  ending  in  the  majority  of  cases  in  a  more  or  less 
rapid  phthisis,  occui's. 

As  already  stated,  it  ia  especially  in  these  conditions  of  system  that 
cod-liver  oil  is  so  extremely  useful.  Preceding  the  development  of 
active  disease  in  these  cases  there  is  very  generally  a  recognizable  stage, 
marked  by  weakness,  a  tendency  to  emaciation,  more  or  less  anaemia, 


♦  M*  Ch&poteaa  claims  to  have  diftoovfir«d  a  cry8tiil]in&  aub«t«io«,  Morrhuolf  in  ood-liTcr 
oil»  eofifjiiijing  ptio^phortis,  iodine,  *nd  bromtDo.  Aocorrling  to  Dr*  Lnfs^  (Le  Pmtjfl*  Mid.^ 
Feb,  20,  18Sf(),  to  tbtJi  tabstanoe  ikre  dan  tba  pGcnliar  m&dlioma.l  propflrtiei  of  ood-liver  otl»  and 
iti  tubercalofij  snd  allied  diAouoi  it  dqaj  be  given  iu  capsules  coaUiQingf  three  to  Are  dropa^ 
repreaenting  otie  drcu^hm  of  ood-liver  oil.  Morrhuol  U  said  to  be  atimalating  tfttber  than 
dbturbing  in  it4  inlliionce  upon  tbe  gft«iro<iiite<itinii1  troet. 

ad 


546 


GENERAL   REMEDIES, 


I 


and  other  symptoms,  which  the  present  is  scarcely  the  place  to  consider 
in  detail.  lu  this  etage,  cod-liver  oil  is  exceedingly  officaciouB,  and  it^ 
use,  combined  with  proper  hygienic  meaftures  and  the  exhibition  of 
other  suitable  drugs,  may  often  succeed  in  warding  off  fatal  disease. 
In  scrofuIosiSy  it  i&  useful  in  all  stages,  but  should  never  be  relied  on  to 
the  exclusion  of  other  drugs.  Its  effects  are  more  marked  during  the 
tdcerative  and  suppurative  stages^  but  in  most  cases  it  aids  iodine  very 
materially  to  reduce  the  enlarged  glands  in  the  earlier  periods  of  the 
disease. 

There  are  various  diseases  of  the  bones,  dependent  upon  or  resukln^ 
from  a  scrofulous  taint,  which  are  most  favorably  affected  b^^  cod-liver 
oil.  Sometimes  the  disease  attacks  the  articulating  surfaces,  giving 
orii^in  to  chronic  inflammations  of  the  joints, — white  swellings;  some- 
times it  is  the  body  of  the  bones,  C5*peeially  of  such  as  are  composed 
chieEy  of  spongy  tissue,  that  is  affected,  and  caries^  with  fiubBoquent 
abscesses,  results.  In  these,  as  in  all  other  forms  of  scrofulusis,  cod- 
Hver  oil  is  almost  a  specific.  An  atleetion  probably  not  idcniical  with, 
but  closely  allied  to,  scrofula,  is  rickets  :  cod-liver  oil  is  of  great  value 
in  this  complaint.  In  certain  pale  cachectic  children  there  may  be 
found  a  swollen,  tumid  belly,  perhaps  with  evident  enlargement  of  the 
liver,  and  vQvy  generally,  if  not  always,  with  enlargement  of  the  mes- 
enteric glands.  This  is  the  so-called  tabes  rnesetitericay  which  is  some- 
times relieved,  or  even  cured ^  by  the  exhibition  of  cod- liver  oil. 

The  value  of  cod-liver  oil  in  what  is  often  ver}'  incorix^etly  called  the 
^^ pre-tubercuiar'  stage  of  phthisis  has  already  been  mentioned,  but  is  eo 
important  that  it  will  bear  reiteration.  There  can  be  no  doubt  that 
consumption  ofleo  commences  with  catarrh,  and  is  often  developed 
slowly  as  the  result  of  frequently  '*  catching  cold."  Whenever  a  patient 
is  feeble,  pale,  somewhat  anfemic,  and  complains  of  his  liability  to  catch 
cold  on  the  slightest  exposure,  even  though  no  local  disease  exists  any- 
where, or  luther  because  no  local  disease  exists  anywhere,  there  is  cau^ 
for  alarm;  and  it  is  of  the  most  vital  importance  that  the  patient  be 
put  upon  a  tonic  treatment  whose  basis  is  cod-liver  oil^  be  fed  upon 
nutritious  diet,  and  have  the  hygiene  of  his  daily  life  re«rnlated,  e&pecial 
care  being  taken  to  avoid  any  exposure  to  cold.  In  the  advanced  stage 
of  chronic  phthisis  the  remedy  is  less  efficacious,  in  that  it  much  more 
rarely  effects  a  cure  than  in  the  pre-tubercular  stage;  yet  it  does  more 
good  than  all  the  other  remedies  of  the  Pharmacopteia  combined, — al- 
leviating tlje  cough,  increasing  the  strength,  weight,  and  general  health 
of  the  sufferer,  often  retarding  or  even  arresting  the  pulmonic  disorgan- 
ization, almost  always  greatly  prolonging  life,  and  in  rare  instance^*, 
in  conjunction  with  other  measures,  effecting  a  cure.  It  is  a  question 
of  some  importance  to  decide  how  the  remedy  does  good  in  these  cases. 
Its  value,  before  the  occurrence  of  any  lesion,  as  a  preventive  of  con> 
sumption,  indicates  that  its  influence  during  phthisis  is  not  directly  upon 
the  local  lesion,  but  upon  the  general  condition  of  the  system.    Thi;^ 
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inference  is  borne  out  hy  clinioiil  experience.  The  general  symptoms 
commence  to  improve  before  the  loeuJ  lesions,  and  8ometinie&,  although 
the  patient  fattens  and  gets  stronger  for  a  time,  the  pulmonic  affection 
steadily  increases;  again,  in  eome  instances  the  oil  fails  to  increase  the 
weight  of  the  patient  or  sensibly  to  affect  the  general  nutrition,  aud  in 
these  eases  it  never  does  any  good.  In  true  tuberculosis^  cod-liver  oil, 
like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  cases  of  defective  nutritHtn,  when  pallor,  aniemia,  loss  of  strength, 
and,  perhaps,  emaciation,  occur  without  any  obvious  cause,  coii-li^^er  oil 
is  of\en  of  great  service,  especially  when  the  subject  is  a  child.  Indeed, 
in  children  these  symptoms  are  tiimply  the  result  of  a  verj'  mild  action 
of  the  same  depressing  causes  whose  more  intense  malign  influence 
produces  scrofula. 

In  persons  broken  down  with  any  of  those  chronic  diseases  which 
take  the  form  of  dyscrasia,  the  remedy  is  often  of  great  service.  Thus, 
in  the  cachexia  of  tertiary  si/phllls  it  is  invaluable.  The  disease  by 
rhoee  relief  and  cure  cod-liver  oil  first  achieved  its  reputation  is  chronic 
fheufnatism.  I  think,  however,  that  it  is  much  more  efficacious  in  those 
in  which  the  rheumatic  disease  has  been  grailed  uj>on  a  scrofu- 
lously-tainted  constitution,  or  in  those  cases  in  which  the  patient  has 
been  broken  down  by  the  disease,  or  by  other  agencies,  so  that  there  is 
what  may  be  styled  a  general  nutritive  d3'8crasia,  than  in  simple  chronie 
rheumatism;  yet  in  obstinate  sciatica  and  lumbago  trial  of  it  should 
always  be  made.  In  gout,  oleum  morrhu©  is  of  little  service,  and  should 
be  used  only  in  the  very  chr^^nic  fonn  of  the  disease,  and  when  there 
is  a  generally  disoi-dered  nutrition. 

In  7iervous  affeethms^  especially  in  neuralgia^  in  skln-dlseaseSy  in  fact, 
in  any  chronic  disorder  in  which  the  patient  is  feeble  and  pi*esent8  a 
condition  of  general  depraved  nutrition  somewhat  similar  to  that  seen 
in  consumption,  coddiver  oil  may  be  exhibiicd  with  advantage. 

ADMiNiSTtL4TiON. — The  dark  oil  has  been  esteemed  most  bighly  bj 
some  authorities,  especially  by  Do  Jo  ugh,  who  asserts  that  it  contains 
more  of  the  biliary  principles  than  does  the  pale  oil,  and  even  believes 
that  the  products  of  decomposition  in  it  increase  its  beneficial  action. 
It  is,  however,  never  employed  at  present,  because  of  its  exceedingly 
■  repulsive  taste^  and  because  it  is  very  prone  to  disagree  with  the  stom- 
ach. One  of  the  difficulties  in  the  use  of  even  the  pale  oil  is  the  very 
common  real  or  imagined  inability  of  the  patient  to  take  it  Without 
doubt,  this  very  ot\en  arises  from  its  nauseous  taste,  to  lessen  or  dis- 
guise which  various  expedients  are  resorted  to,  with  more  or  less  doubt- 
ful success.  Sometimes  a  piece  of  salt  taken  into  the  mouth  just  before 
the  oil,  which  is  also  immediately  followed  by  another  lump  of  salt, 
suffices.  It  is  said  that  some  prcter  the  oil  in  emulsion  made  with 
8ome  stmng  aromatic  water.  The  addition  of  an  equal  part  of  glyce- 
rin and  one-half  to  one  drop  of  the  oil  of  bitter  almonds  to  the  dose 
certainly  lessens  the  taste  of  the  medicine.     Some  patients  take  it  best 
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in  tbe  froth  of  ale  or  porter,  tho  glass  being  first  half  filled  with  tho 
malt  liquor,  then  the  oil  being  carefully  floated  on  the  top  without 
touching  the  8 ides  of  the  glass,  and  the  remainder  of  tho  vehicle  put 
upon  tho  top  of  it.  Moat  of  the  patients  requiring  oil  are  also  benefits 
by  the  use  of  aleohol ;  and  my  experience  with  the  remedy  Is  that  tfa 
most  generally  euecessful  plan  of  exhibition  is  to  place,  according 
the  exigencies  of  the  ease,  from  one  to  three  tablespoon fu Is  of  wfc 
or  brandy  in  a  tumbler,  add  not  so  much  water,  put  the  oil  In  the  cent 
and  toss  the  whole  down  the  throat,  tho  head  being  hold  well  back,  tl 
mouth  wide  open,  and  the  lips  not  touched  by  the  medicine,  Th^ 
stimulus  of  the  alcohol  often  enables  the  stomach  to  digest  the 
when  otherwise  it  could  not  do  so.  Sometimes  it  is  necessary  to  ooi 
mence  with  a  single  small  daily  dose,  even  a  single  teaspoonful,  whi« 
is  best  taken  at  bedtime^  and  gradually  to  increase  the  amount  as  tl 
patient  becomes  habituated  to  it.  Children  almost  always  leani  to 
tolerate  the  taste  of  tho  oil,  or  even  become  in  a  short  time  fond  of  it. 
The  u.sual  dose  is  for  an  adult  a  tablespoon ful  three  or  four  limes  a 
day;  for  a  child  one  year  oM,  a  teaspoon fuL  When  infants  oannn 
digest  cod-liver  oilj  inunctions  may  sometimes  be  practised  with  advi 
tage,  Drs,  K.  A.  RanJolph  and  A,  E.  Eoussel  state  that  they  hal 
seen  in  such  cases  the  oil  appear  in  the  fd^es  [Phila,  Med,  Times^  xi 
239), 

ACIDUM   PHOSPHOEICUM--PHOSPHORIC    ACID.    U.S. 

Phosphoric  acid,  which  results  from  the  burning  of  phosphorus 
the  air,  is  prepared  by  the  action  of  sulphuric  acid  upon  bone-asb,  whi* 
consii^ts  chiefly  of  the  phosphate  of  calcium.     The  officinal  acid  is  t! 
tribai^ic   acid  of  chemists.     Acidiim  Phosphoriaim  DUutum,  U.S.,  coo- 
tains  twenty  per  cent,  by  weight  of  the  stronger  acid.    It  ia  a  cole 
less,  inodorous,  sour  liquiti,  of  a  syrupy  consistence,  which  has  a  vet 
acid   reaction^  but  is  not   corrosive  to   animal   tissues.     The    biba 
pj-rophosphoric  acid  is  said  to  be  a  cardiac  sedative  (Joum.  of  AtmL  < 
Physiol.^  xi.). 

Therapkutics, — ^Phosphoric  acid  has  been  used  to  a  considorab 
extent  abroad  as  a  tonic  and  alterative  in  scrofulous  affections.     Uf 
the  digestive  organs,  in  my  experience,  it  has  little  or  no  effect,  and  ] 
have  never  been  able  to  perceive  that  it  is  at  all  astringent  or  exe 
any  alterative  influence  upon  the  glands  of  the  alimentary  canal. 
scrofulosis  and  rickets  it  is,  I  think,  inferior  to  the  pho.^phates. 


Phosphate  op  Calcium. — The  phosphate  of  calcium  is,  as  is  wg 
known,  an  essential  ingredient  of  bone,  of  which,  indeed,  according  1 
the  analysis  of  Berzelius,  it  forms  more  than  ^hy  per  cent,  {Traite  i 
C?iimit\  Paris,  1833),  It  should  not  be  forgotten,  however,  that  it  exis 
in  notable  quantities  in  all  the  tissues,  and  is  probably  as  essential  an 
ingredient  of  their  structure  as  of  that  of  bone.     Whenever  it  is  tak« 
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out  of  the  food  of  animals,  although  they  bo  otherwise  wi^li  fed,  aooot^r 
or  later  they  waste,  eiieken,  and  die.     Chossat  fed  pigeons  ext-'hisively 

|jOQ  corn  containing  very  little  of  the  pluisphate  of  eahium,  and  found 
that  after  some  months  tUoy  wa^jted,  were  affected  with  diarrha?a,  and 
died  {Compt(^-Jiendtis,  t,  siv.),  Aceonling  to  lloloW  (Vir chow's  Archiv^ 
Bd.  xlvi,  p.  302),  a  herd  of  cowts  which  had  been  fed  njion  hay  from  a 
certain  meadow  wore  very  much  out  of  health,  and  nultered  from  fra- 
gtlitas  ossium.  On  examination,  the  hay  was  found  to  be  nearly  ft'ee 
from  earthy  salts,  aud  upon  bone-ratml  being  given  to  the  cows  they 
recovered  their  health  in  four  weeks.     The   same   authority  further 

[States  that,  in  some  meadows  with  which  he  is  acquainted,  the  disease 
is  endemic  among  the  eows  because  the  grass  is  so  poor  in  phosphates. 
Haubner  abo  aJfirms  (Schmulfs  Jahrb.y  Bd.  eli.  p,  13S)  that  cattle  i^ad 

Eoxclujsively  upon  potatoes,  or  tipon  n^ots  very  poor  in  phosphates,  fail 
to  fktten^  become  weak,  and  aixj  apt  to  sufler  trom  caries,  l>ut  that  if 
the  phosphate  of  calcium  be  given  they  rapidly  improve;  and  E.  Volt 
(ZeiUchr.  /  Biologie^  xvi.  198)  states  that  rachitis  without  emaciation 
%ii  be  produced  in  three  or  four  weeks  in  young  dogs  by  takin^^  the 
phosphate  of  calcium  out  of  the  food.  Hegar  (Schmidt's  Jahrb.y  Bd.  eli. 
p.  138)  has  considered  the  absorption  of  the  jjhosphate  of  calcium,  when 
given  as  a  medicine,  very  doubtful,  because  when  he  exhibited  it  freely 
there  was  no  increase  in  the  amount  of  the  phosphoric  acid  or  of  the 

J  earthy  bases  in  the  urine,  Boker  {lbid.\  on  the  other  hand,  has  found 
that  if  the  drug  be  gi%^en  to  those  wet-nui'scs  whose  milk  contains  an 
abnormally  small  amount  of  phonphates,  the  milk  soon  becomes  rich 
in  the  earthy  salts,  and  L.  Perl  (  Virchotcs  Archie^  Ixxiv.  54)  has  found 
that  administration  of  the  phosphates  is  followed  by  an  increase  in 
their  amount  in  the  urine.  Further,  Albert  Rieseli  (Hoppe-Set/lers 
Medici n.'Chem,  Untersuch,,,  p.  318)  has  shown  that  the  phosphates  are 
eliminated  by  the  intestines,  and  there foi'e  that  even  if  it  were  a  con- 
stant fact  that  their  renal  excretion  is  not  augmented  by  their  adinin- 
istration,  it  would  not  prove  that  they  are  not  absorbed,  M.  Teissier 
has  found  that  in  the  eaiHy  stages  of  phthisis  there  is  a  very  great 

.increase  in  the  excretion  of  the  earthy  phosphates  by  the  kidney  (Le 
Mouvanent  Med,,  Sept.  1875),  and  the  researches  of  Professor  Beneke* 
(Schmidfs  Jahrb.y  Bd.  ell.  p.  138)  are  said  to  have  shown  that  this  in- 
creased renal  eHmimition,  which  plainly  occurs  in  several  allied  diseases^ 
is  not  accompanied  by  any  increase  in  the  amount  ingested  in  the  food, 

or  decrease  of  the  amount  eliminated  by  the  intestines,  and  that,  con- 
sequent iy,  there  is  a  very  decided  wasting  of  the  normal  phosphates  of 
the  borly.  This  being  sn,  the  use  of  phosphates  in  these  diseases  is  as 
rational  as  that  of  iron  in  anaemia. 

Therapeutics.— According  to  Dusart  (Archives  Gen.,  6e  ser.,  t.  xv.), 


*  I  hare  not  hjtd  aooMi  to  the  original  tuoiurjir  of  Boiieke,  Zuf  WUrdtffung  (Ut  Pho^phort 
Katke*  in  ]^hjf»iolo^,  und  tkttop^ftt.  Ucziehunff,  Marburg,  187<K 
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to  Beneke  (lac,  cit,),  and  to  Teissier  (l&c.  cit\  the  duiOMes  in  wblch  the 

phoHphate  of  calcium  is  especiaily  indicated  are  mchitis^  osteomai4icuf^ 
phthisis^  and  scrofulosis.  It  is  evident  that  the  indications  for  the  earthy 
8aU»  are  very  strong  in  the  first  two  of  these  affections;  and  clinical 
experience  has  certainly  borne  out  the  results  of  <i  priori  reasoning.  la 
BiCro/«/a^ts,  the  call  for  the  drug  is  not  so  plain  ;  but  Professor  Beneke 
states  that  in  many  canes,  if  the  urine  be  examined,  it  will  be  found  lo 
be  abnormally  rich  in  earthy  phosphates,  and  that  under  these  circum- 
stances the  remedy  i*  of  the  greatest  value.  Cases  are  not  rare  of 
ehiltiren  of  slow  development,  often  seemingly  well  nourished  and  ro- 
bust, and  yet  really  pale  and  with  Habby  flesh,  but  without  any  distinct 
symptoms  or  murks  of  scrofulosis  or  of  rachitis.  Under  the»e  circum- 
stances, the  child  is  in  a  condition  allied  to  that  of  the  diathesis  spokL*n 
of,  and  of  the  value  of  the  phosphate  of  eak-ium  1  have  no  doubt.  In 
casew  of  delayed  union  after  fracture^  the  present  remedy  b  seenunglr 
indicated,  et^pccially  since  Dusart  {loc,  cit.)  has  experi mentally  proved 
that  when  given  to  animals  whose  bones  have  been  broken  it  hastens 
nnion  and  makes  the  calkis  abnormally  heavy  and  firm.  The  phosphate 
of  calcium  has  been  reeoramended  in  various  diseases  other  than  those 
mentioned,  but  its  value  is  much  more  doubt tul.  Bennett  commends  it 
in  chronic  phthisis ;  Piorry  {Jonrn.  de  Chim,  Mid.y  t.  ix,,  1863),  in  syphi- 
Uticpenostitis;  Beneke,  in  syphilitic  gummata  ;  Schonian,  and  also  Kugel- 
mann.  in  the  menorrhagia  of  aneBmic  women.  Professor  Beneke  calls 
attention  to  the  use  of  it  dtiriug  pregnancy^  and  believes  that  it  exerts 
an  iotluenco  on  the  foetus,  so  that  women  who  have  borne,  it  may  be,  ^ 

only  rachitic  or  scrofulous  ehiklren  will  bring  forth  healthy  ofl:sprin^. 

AoMiKisTBATioN,— The  U,S,  Pharniacopocia  recognizes  the  Precipi-     ^ 

fated  Phosphate  of  Calcium  {Calcii  Fhosphas  Pra'cipitatus),  a  white,  in-   .^- 

odorous,  tasteless  powder,  which  is  prepared  by  dissolving  bone-ash  in   ^^^  | 
muriatic  acid  and  precipitating  with  ammonia.     This  maybe  employed  .t_»^rj 
in  doses  of  ten  grains  three  or  four  times  a  day,  but,  owing  to  its  in —  ^^, 
solubility,  is  not  so  usoi\il  as  the  so-called  lacto-phosphate  of  Ume,    Thia^^  m» 
preparation,  onginally  suggested  by  Dusart  and  Blache  (Archives  Gen.,^  _  a,, 
%.  XV.  p.  67),  is  made  by  the  action  of  lactic  acid  upon  the  phosphate^^  e 
of  calcium,  and  was  found  by  those  experimenters*  to  be  soluble  in  alMT^MlU 
proportions  not  only  in  water  but  also  in  the  gastric  jiiioe.     There  i^^Jm 
prepared  by  the  druggists  in  this  city  an  emulsion  containing  fifty  pec^K'^*r 
cent,  of  eod-liver  oil  and  two  grains  of  the  lacto-phosphate  of  lime  tcz:^^^ 
the  tlrachm,  which  has  apf»eared  to  mo  to  bo  the  best  of  all  the  altera— «^•- 
tive  preparations  in  cases  of  the  character  spoken  of  in  the  section  oif^^m 
thera pontics.     It  certainly  is  very  often  mo!*e  easily  digested  than  thi^^  -^« 
pure  oil.    The  dose  is  a  teasi>oonful  to  a  tablespoon ful,  or  even  more^^*«f 
according  to  the  age. 

Under  the  name  of  chemical  food,  op  compound  syrup  of  the  phoss^s^^^- 
phateSy  a  very  complex  preparation  has  been  much  used  in  dbordei'.    -^  ^ 


'9 


ALTERATIVES, 


551 


attended  with  impaired  nutrition^  such  a.s  the  lacto-phosphate  of  limo 
has  been  recommended  in,  I  have  had  no  experience  with  it,  but  very 
much  doubt  its  being  superior,  or  even  equal,  to  the  latter  drug. 

COLCHICI  SEMBN'-COLCHICUM   BBED.    U.S. 
COLCmCI  RABIX-COLCmCUM  ROOT.    U.S. 

Colchicum  autumnale,  or  meadow  saffron^  whose  produets  the  above 
drugs  are^  is  a  little  plant  growing  in  Continental  Europe  and  in  England. 
It  is  not  really  the  root  that  is  officinal  under  the  name  of  cokhiciim 
root,  but  the  thickened  swoilen  end  of  the  stem,  with  the  little  bulblet 
whose  office  it  is  to  develop  a  new  plant.  This  corm  ia  solid  and  fleshy, 
an  inch  and  a  half  to  two  and  a  half  inches  in  length,  with  a  longitudinal 
groove,  having  a  nail-like  process  (the  bulblet)  at  its  base.  In  ihe  shop:* 
it  is  very  commonly  kept  in  ti-ansvei-se  ellecs,  which  are  notched  and 
cordate;  the  taste  is  bitter,  hot,  and  acrid.  Colchicum  scctla  are  nearly 
round,  about  an  eighth  of  an  inch  in  diameter,  and  of  a  bitter,  acrid 
taste.  The  active  principle  of  both  seed  and  eorm  is  an  alkaloid,  CoU 
chicine,  whose  individuality  was  first  made  out  by  Guiger  and  Hesse. 
According  to  Hiiblor,  it  is  slowly  soluble  in  water,  readily  so  in  alcohol, 
and  not  at  all  so  in  ether:  with  concenti-ated  nitric  acid  it  makes  a  violet 
solution,  which  when  diluted  with  water  becomes  yellow ;  with  concen* 
trated  sulphuric  acid  it  strikes  an  intense  yellow.  By  the  action  of 
mineral  acids  and  by  other  agencies  it  is  resolved  into  a  brownish-green 
insoluble  resin  and  a  crystalJizable  neuti'at  substance,  soluble  in  water, 
Cotchkeine, 

Physiological  Action.— When  taken  in  dose  of  sufficient  size,  coU 
chieum  acts  upon  man  as  a  poison,  producing  repeated,  nncontroUahlo 
vomiting,  with  nausea  and  ri>tehing,  and  also  violent  purging,  at  first  of 
serous  character;  afterwards  the  passages  become  smaller,  nioi*e  raucous, 
with  Hakes  in  thera,  and  finally  in  some  cases  bloody.  Abdominal  pain 
may  be  absent  or  present,  but  if  present  is  generally  griping  ;  sometimes 
there  is  gastric  burning.  Nervous  symptoms  have  been  prominent  in 
some  of  the  severe  cases.  In  one  instance,  it  is  said,  a  feeling  of  numb- 
ness or  prickling  was  complained  of  by  the  patient ;  but  this  seems  not 
to  be  common.  Spasms  are  very  frequent,  and  sometimes  convulsions 
which  may  be  fatal,  are  present.  Muscular  pains  are  not  rarely  ex- 
perienced, in  some  cases  replacing  the  spasms,  and  probably  in  all  other 
uascs  coincident  with  them  is  great  muscular  weakness,  amounting,  as 
ileath  approaches,  to  paralysis.  Finally,  a  condition  of  collapse  devebps 
itself,  the  circulation  fails  more  and  more,  the  pulse,  %vhich  has  been 
[Vequent  and  feeble,  becomes  rapid  and  thready,  the  skin  cold,  pale, 
or  livid,  and  bedewed  with  sweat,  and  death  from  exhaustion  results. 
Consciousness  is  preserved  until  the  last.  The  effect  of  lethal  doses  of 
colchicum  on  the  urinary  secretion  variefl :  somotimes  the  kidneys  seem 
to  be  nearly  unaffected  almost  to  the  last;  sometimes  their  functional 
activity  is  decidedly  increased,  but  in  other  cases  it  is  diminished,  and 
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eveo  6uppre8sioD  af  urijie  has  been  noted.  The  BymptomB  produced  by 
the  largest  therapeutic  doeea  of  colchicum  are  slowiii^  of  the  pn^-v 
nausea,  vomiting,  abdominal  unea^ineas^  borborjrgmi,  and  tree  pur^  _ 
together  with  a  sense  of  prostration  and  of  weakness.  The  occurrtjQce 
of  the  inflammatoiy  changes  after  the  hypodermic  iDJection  of  colchi- 
cine proves  that  the  irritant  principle  of  eolehicum  acts  by  absorption^ 
and  that  the  intei^tinal  symptoms  are  not  simply  due  to  a  local  action, 
—deductions  confirmed  by  the  chemical  esperiments  of  Aschoff,  who 
found  colchicine  in  the  li^er,  kidneys,  heart,  lungs,  and  blood  of  a 
rabbit  poisoned  with  one  and  a  half  grain:)  of  it. 

Upon  most  animals  colchicum  acts  very  much  as  it  does  upon 
man,  in  poisonous  doses  producing,  as  prominent  symptoms,  severe  and 
often  bloody  purging,  vomiting,  great  prostration,  embarrassed  respira* 
tion,  finally  more  or  less  pronounced  paralysis,  and  death,  not  rarely 
preceded  by  convulsions.  Ei:*flex  actions  are  lessened^  and  finally  abol- 
ished (Albers,  Bosshach),  in  the  frog ;  but  Hossbach  affirms  that  there 
is  a  precedent  stage  of  convulsions  with  excessive  reflex  activity;  in 
warm-blooded  animals  this  first  stage  of  excitement  is  rarely,  if  ever, 
seen.  According  to  the  elaborate  experiments  of  Kossbacb,  the  motor 
nerves  and  the  striated  muscles  are  not  affected  by  the  poison,  but  the 
higher  nerve-centres,  the  spinal  cord,  and  the  peripheral  sensory  nerves 
su^er  palsy.  The  same  observer  found  that  the  circulation  was  very 
little  influenced,  that  the  pneumogastries  were  not  affected  until  near 
death,  and  that  the  splanchnic  and  intestinal  vagi  escaped  altogether. 
In  no  ca^e  do  reflex  spinal  convulsions  occur  at  any  time. 
H  A  curious  fact  noticed  by  Schroff,  which  shows  that  colchicine  really 
Has  little  direct  influence  upon  the  nei-vous  system,  b  that  the  rapidity 
of  death  is  not  at  all  in  pruportion  to  the  size  of  the  dose.  Thus^  in 
his  experiments,  the  fatal  result  occurred  in  rabbits  after  one  and  a 
half  grains  of  the  alkaloid,  in  fourteen  hours ;  after  filleen  grains,  in 
eleven  hours.  This  fact,  which  has  been  confirmed  by  Rossbaeh 
(Pharmak.  UntersucK,  Bd.  ii.  p.  24),  seems  to  be  explicable  only  by  the 
supposition  that  colchicine  kills  chiefly  by  its  irritant  action  on  the 
alimentar)^  canal,  and,  not  being  in  any  dose  corrosive,  requires  time 
lo  work  out  the  fatal  result,  through  the  instrumentality  of  a  gastro- 
enteritis. This  deduction  is  confirmed  by  the  longprotracted  course  of 
the  poisoning  after  smalt  doses.  Thus,  Aschoff  noted  death  on  ike 
ninth  day  in  a  pigeon  which  had  received  one-fourth  of  a  grain  of  the 
alkaloid, 

t,  Alter  death  fVom  colchicum,  the  blood  is  generally  found  very  dark 
d  imperfectly  coagulable ;  but  whether  this  is  due  to  a  direct  action 
of  the  poison,  or  is  the  result  of  the  slow  death  by  asph3  xia  and  ex- 
haustion, has  not  been  determined.  The  chief  changes  are,  however,  in 
the  alimentary  canal,  the  mucous  membrane  of  which  is  much  swollen, 
intensely  congested,  sometimes  ecchymotic,  or  with  blood  free  in  the 
intestine. 
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Geiger  (AnnaL  Chem.  Fhartn.y  vll  274),  Hoppo,  Aechoif  {Vicrtel- 
jakreMchrift  fur  Prakt.  Pharm.,  vi.),  Schroff  {Otster,  Zeitschrift  f,  Prakt, 
Hdlh.,  1856),  and  Albert  {Deutsche  Kltnik,  18dG,  xxxvi.)  Lave  <jxperi- 
menteiJ  with  colchicine,  and  iiave  shown  that  it  causes  Byiiiptoms  &im- 
ilar  to  those  produced  by  cok-hicom  *  of  which  it  is  without  doubt 
the  active  priiieiplo.  Thts  eloser  studies  of  Sehaitarioif,  Ruasbach^  aud 
Paschkis  {Schmidt's  Jahrb,,  cci,  232)  a]jpear  iu  have  yiuldiid  coiitro- 
dictoty  results.  Schaitauoff  and  Pasuhkis  Ibund  that  the  jdkabid 
notably  inereases  the  arterial  preBsut*e ;  IloMebaeh,  that  tlje  eirculatiuii 
JB  but  little  affected  j  while  in  Kossbatjh'H  experiments  there  was  a  nar- 
cosis whieh  seems  to  have  been  replaced  in  the  experiments  of  Pasch- 
kis  by  a  peculiar  loss  of  sensibility.  The  last  observer  noted  also  that 
neither  the  vagi  nor  the  splanchnics  were  alfected.  All  observers  ap- 
])ear  to  agree  in  stating f  that  the  chief  force  of  the  poii^on  is  expended 
upon  the  alimentary  canal,  at  least  in  mammals,  and  that  aftt^r  death, 
even  when  the  alkaloid  has  been  given  hypodermicall}',  the  intestinal 
mucous  membrane  is  found  much  inflamed,  as  is  abo  vtjry  fVeipently 
the  inner  coat  of  the  stomach.  Puschkis  has  found  that  the  normal 
excitability  of  intestinal  peristalsis  by  galvanisation  of  the  pneumo- 
gastric  nerve  is  destroyed  by  colchicine. 

The  action  of  poisonous  doses  (one  to  two  grains)  of  colchiceine  has 
been  studied  upon  dogs  by  Dr.  Samuel  R,  Percy.  The  8ymi)tom8  arc 
very  similar  to  those  produced  by  colchicine  ;  they  aix) — increase  iu  the 
frequency  of  the  pulse,  severe  purgiog  with  tenesmus,  vomiting,  tinally 
great  slowing  of  the  pulse  and  failure  of  the  heart's  action,  and  death 
without  convulsions.  The  urine,  at  tii-st  increased,  was  afterwards 
suppressed.  On  post-mortem  examination,  the  mucous  membrane  of 
the  intestines  was  found  highly  inflamed,  that  of  the  stomach  slightly 
so,  and  the  heail  and  arteries  were  tilled  with  black  tarry  blood,  similar 
to  that  of  eolchicine-poisouing.  On  the  other  hand,  Paschkis  asserts 
that  one  and  a  half  gi-ains  of  colchiceine  injected  into  the  jugular  vein 
of  a  dog  pr<jduced  no  results  whatever.  It  is  ev^ident  that  the  two 
experimentei's  had  different  substances. 

The  main  interest  to  the  therapeutist  in  the  physiological  study  of 
colchicum,  of  course,  is  in  regard  to  its  action  in  small  therapeutic 
doses*  The  most  prominent  result  of  the  ingestion  of  such  amounts  is 
gastro-intestinal  disturbance,  as  shown  by  abdominal  uneasiness,  colicky 
pains,  borborygmi,  loss  of  appetite,  moderate  purging,  and  sometimes 
nausea, — symptoms  ditTering  in  degree  only  from  those  of  poisoning  by 
the  drug.  Before  the^''  conie  on,  huwevor,  there  is  a  lowering  of  the 
pulse-rate,  sometimes  as  much  as  twelve  beats  per  minute.     Upon  the 


*  Dr.  R.  Lflwins^s  experimeats  (Edinh,  Medt  and  Surg»  JoHm,,  vol.  Ivi.,  1841)  mmy  ba  em- 
ployed for  coispAriitoii,     He  luod  colohioum. 

f  Uuforiutiately,  the  workA  of  Qe&rljr  ikll  tbe«o  i&veetig»tori  ikn  known  lo  mo  oaly  »t 
tt^eoDnd-lmnd.  Not  biiviag  hnii  wooeu  to  tho  unginal  papors,  I  hari)  been  foreed  to  depcud 
upon  abetr&cts  in  variaujf  joamalt* 
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skill  the  medicine  occasioeftUy  acts,  producing  in  somo  casos  diaphoresis^ 
and  it  ia  said  that  the  araount  of  this  action  is  In  inveme  ratio  to  the 
effect  on  the  bowels.  According  to  Schroff,  the  one-hiintlrcdtli  of  a 
grain  of  colchicine'*  is  rather  more  than  the  thei-apeutic  doso,  and  pro- 
duces purging,  lasting  for  seveml  days,  with  griping  paia9,  cerebral 
distress,  a  pulse  at  first  lowered  but  afterwards  accelerated,  and  a 
secretion  of  thick  laleritious  urine.  Any  nei-vous  symptoms,  such  as 
vertigo,  headache,  muscular  weakness,  which  may  be  present  as  the 
result  of  the  adminiBtration  of  colchicum,  are  probably  sympathetic 
upon  the  gastro-iiitestinal  irritation.  It  is  evident  that  colchicum  in- 
fluences the  bowels  powerfully,  and  probably  in  this  way  act«  as  an 
elimiuative.  But  in  the  minute  doses  often  used  with  advantage  in 
disease,  purging  does  not  occur,  and  consequently  increased  elimina- 
tion, if  it  takes  place,  must  be  througli  the  kidneys:  great  interest 
therefoi"G  attaches  to  the  influenoe  of  tlie  remedy  npon  the  urinary 
secretion.  In  considering  this,  the  effects  of  poisonous  and  of  thera* 
peutic  doses  must  not  be  confounded,  for  it  is  very  evident  that  an 
irritation  which  causes  suppression  of  urine  may,  when  present  in  a 
much  milder  degree,  produce  an  increased  flow.  ^| 

It  seems  very  cort^iin  that  in  moderate  doses,  repeated  at  regulal^" 
intervals,  colchicum  very  often  increases  the  flow  of  urine.  In  1828, 
Chelius  announced  that  during  its  administnition  in  gout  the  amount 
of  uric  acid  eliminated  is  nearly  doubled.  Dr.  R.  Lew  ins  {Edinburgh 
Medical  and  Surgical  Journal^  1B41,  vol,  Ivi.  p.  2Q0)  submitt^^d  the  unno 
of  several  pernons  sutTering  from  gout,  taken  before  and  aft4*r  the  ad* 
ministration  of  colchicum,  to  Professor  Christison,  who  found  in  the 
oolchicum-urine  the  proportion  of  urea  nearly  double,  and  that  of  urie 
acid  greaterf  than,  that  of  the  other  spceimeus. 

In  1852  Dr.  Maelagan  (Edinburgh  Journ.  Med.  Sci,,  3d  dories,  vol. 
xiv.  p.  24)  analyzed  the  urine  of  three  cases  of  rheumatism  before  and 
after  the  exhibition  of  colchicum :  in  two  iustanccB  the  proportion  of 

*  Drs.  Mftirut  »nd  CombemiLle  {Comptet-Retidtm,  civ.  615)  bmre  made  »  sttHet  uf  experi* 
monti  to  detoriniue  ibe  do«i}  of  cvlchieiao.  Thc^y  Tiud  tbut  if  given  bj  the  •tomach  li  eatue* 
wbea  to  tbe  dose  ^t  0.0003  gnuDmc  per  kilogramme  in  tbc;  lower  an LtnikU  no  diarrbcEa,  bat  pol/* 
uria;  of  0.0OU25  gramme  per  kilogramme,  violent  pnrgaiioti,  witb  a  Htlie  general  deprceuim; 
of  0.i)00476  grntnme  per  kilogrammo,  violent  bloodj  diarrboea,  witb  salivaLion,  poljnna  and 
groat  feebleneeSf  lesst^ning  of  tbe  lemperature,  and  rapid  respiration.  Qi%en  b^podennioaltj^ 
tbe  diiiretio  dose  is  0.0(9015  gramme,  the  purgutire  dose  (lf.00025  gramme,  and  tbe  toxie  dot* 
O.OOO4HS  gramme,  per  kilogramme.  Wben  given  to  tbe  beaUhy  man  hy  tbo  moutb  it  prodneei 
in  dotM  of  #.04902  to  0,003  gramme  mild  beadaebe,  maecrulAr  weakneee^  abdominal  pnio^  ^| 
inoreHMd  freiioeiiuy  of  Ibe  puUc,  thirst,  inoreaaed  diurea<<ie«;  in  dosea  of  0.005  gracame,  diar*  ^| 
rbma  and  dimmution  of  tbe  urine.  In  exfjKerlments  upon  two  goutj  individuak  under  tbe  in- 
fluence of  a  purgative  dose  of  ootobioiiie  (0J)imp5  gr«Linuio)  tbe  urine  waa  les^eoMl  in  quaolUji 
as  wiu  aleo  tbe  etiuiination  of  urw^  but  the  eliminMlun  uf  uric  acid  was  dt«tinetly  increaMd. 

I  Dr.  llarlcy  {Thv  Urine  niid  it4  Deran^rmeuf*,  Pbila.,  1872,  p<  81)  mukee  the  aseertioil 
that  colohii^um  dimiiiisbe«  tbe  excretion  of  arie  aeid  and  uv«ti  the  urea:  as,  bowever.  be  6am 
not  deem  it  necessary  to  give  any  authority  for  tbe  aMertion,  and  as  he  does  not  appear  t« 
bftve  mode  any  obkborate  obemieal  oxamioatioii  biinaelfi  not  miieh  weight  ii  to  b«  attached  t«  j 
Uia  teAtiinony. 
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urea  was  vory  greatly  increased,  that  of  uric  acid  ttliglitly  go.  In  the 
third  case  the  effect  just  noted  happened  at  firstj  but  not  afTtervvards. 

On  the  other  hand,  Professor  Stille  states  that  Graves  and  Gardner 
affirm  that  the  urates  dimiDish  under  the  use  of  the  medicine.  It  is  evi- 
dent that  these  different  results  ai*e  not  so  contradictory  as  they  eeera, 
for  it  is  possible  that  in  one  case  the  eolchicum  may  so  act  as  to  increase 
the  elimination  of  urea,  in  another  that  of  uric  acid,  and  that  when  one 
of  these  is  increased  the  other  may  he  unaffected,  or  even  diminished. 

Further,  when  the  medicine  purges  freely  it  is  very  prnbafde  that 
elimination  by  the  kidneys  is  lessened ;  and  no  account  of  this  is  taken 
by^  any  of  the  observers  whoso  original  papei^  I  have  seen.  Moi^over, 
theae  observers  also  all  contented  themselves  with  noting  the  pi-opor- 
tiOQ  of  urea  and  uric  acid  in  the  urine,  when  it  is  evident  that  the 
mere  proportion,  unchecked  by  the  absolute  amount  of  urine  secreted 
during  the  twenty- four  ho(ii*Sj  is  no  criterion  as  to  the  absolute  amount 
eliminated.  I)r  A.  B.  Garrod  {Meit-Chir.  Tram,,  1858,  xli.  348)  has 
made  a  study  of  the  subject  in  such  a  way  as  to  avoid  this  fallacy,  and 
found  that  in  some  cases  the  amount  of  urea  and  uric  acid  eliminated 
waa  seemingly  lessened,  while  in  otheii?  it  was  seemingly  increaseil ;  on 
the  whole,  no  marked  effect  was  produced.  More  precise  and  extended 
investigations  are  still  needed  to  settle  the  quesiion,  but  there  is  cer- 
tainly at  present  no  proof  that  colcMcum  in  gout  jnaterialli/  injluences 
dimi  nation. 

The  action  of  the  drng  upon  the  urine  during  health  is  evidently 
very  closely  connected  with  the  quef^tion  just  discussed.  Here  again 
we  tind  contlicting  and  insufficient  testimony,  I>r,  Bird  (^Urinary  i?e- 
postts^  Phihi.^  1859,  p.  354)  quotes  Pro feasor  Kramer's*  experiments  as 
isbowing  that  eolchicum  does  not  increase  the  amount  of  solids  elimi- 
xiatedf  and  intimates  that  his  own  investigations  had  given  similnr 
results.  Dr  Hammond  {Proc.  Phil,  Acad.  Nat  Sci,,  I>ec.  1858),  on  the 
other  hatid,  in  a  series  of  exi>eriments  in  which  every  care  to  avoid 
fallacies,  by  maintaining  c^pmlity  as  to  diet  and  exercise,  was  observed, 
found  that  while  squill  and  digitalis  only  increased  the  watery  part  of 
the  urine,  both  the  organic  and  the  inorganic  solids  were  remarkably 
increased  by  eolchicum. 

In  regard  to  colchiceine,  the  experiments  of  Professor  S.  R,  Percy 
(Amer.  Med,  Time^^  April,  1862,  p.  167)  indicate,  but  are  much  too  few 
to  prove,  that  in  gout  it  increases  the  elimiimtion  of  urea  and  uric  acid. 

Therapeutics. — Our  knowledge  of  the  use  of  eolchicum  in  disease 
IB  purely  empirical,  based  upon  clinical  experience ;  and  our  acquaint- 
ance with  its  physiological  action  is  not  sufficient  to  enable  us  oven  to 
explain  fully  what  experience  has  taught,  much  less  to  guide  us  in  our 
ase  of  the  drug.  Gout  is  the  one  disease  in  which  colehicum  is  almost 
universally  reeognixed  as  a  specific.     It  may  be  advantageously  em- 
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ployed  both  as  a  preventive  of  the  paroxysm  and  to  Xemen  ita  seretity 
when  developed.     During  an  attack  of  gout,  from  ten  to  twenty  dropn 
of  the  wine  of  colehicum  root  may  be  exhibited  ©very  four  houtv  tuilil 
wDme  decided  oviijence  of  its  action,  sueh  a»  naus^ea  or  slight  purgi]^, 
IB  induced.     It  should  always  be  borne  in  mtnd  that  aJthougb  loosencxti 
of  the  bowels  may  be  useful,  yet  when  colehicum   purges  the  guuly 
patient  actively  it  mostly  fails  in  achieving   the  desired  therapeutic 
result.     Its  action  is  most  favorable  when  ita  influence  is  felt  chiefly 
upon  the  skin  and  the  kidneys.     To  effect  this  desired  result,  it  ia  of^en 
well  to  restrain  the  tendency  of  the  drug  to  act  upon  the  boweli^  by 
combining  it  with  opium.     This  is  especially  the  ease  in  debilitate 
Bubjeets,  in  whom  anything  like  over-purgation  must  be  avoided  wit 
the  most  scrupulous  care.     By  largo  purgative  do^s  of  colehicum  the 
paroxysm  of  gout  may  oft^n  bo  suppressed  ;  but  experience  has  dhown 
that  this  use  of  colehicum  is  dangerous,  the  suppression  being  aome 
times  followed  by  serious  internal  disease,  apparently  due  to  a  tran^fec 
of  the  gouty  irritation.     Between  the  paroxysms,  colehicum  may  b^ 
steadily  exhibited  to  the  gouty  subject  in  small  doses  (ten  drops  of  tbes 
wine  of  the  root  three  times  a  <lay) ;  and  oiYeu  great  advanntage  i^ 
derived  ftx>m  its  combination  with  iodide  of  potassium,     Tbit  com*- 
binatinn  ia  especially  useful  in  irregular  atonic  gout,  such  as  is  mosM 
frequently  seen  in  women  of  feeble  nervous  organisation  who  bav^ 
inherited  the  diathesis^  but  is  sometimes  present  even  in  robust  men^ 
Ten  grains  of  the  iodide  and  ten  drops  of  the  colehicum  wine  may 
given  three  timee  a  day.     Speculationa  as  to  how  colehicum  cures  gout  I 
appear  to  me  useless  in  the  present  state  of  our  knowledge;  until  wd  I 
kiiow  more  of  the  physiological  action  of  the  drug  and  of  the  natuns 
of  the  disease,  one  theory  seems  as  good  as  another. 

In  rheumatism,  colehicum  has  been  higldy  recommended  by  some, 
but  has  never  eome  into  such  general  use  as  in  gout.  In  the  inflamma- 
tory variety  of  the  disease  it  is  of  but  little  value,  except  in  purgative 
doses^  and  is  mostly  ail  ministered  in  the  form  of  Scml  a  mart's  Mixtitre^  ] 
which  is  composed  of  magnesia  and  its  sulphate  with  wine  of  colehi- 
cum root.  In  iiubaeute  rhemrudismy  the  combination  of  colehicum  and  | 
iodide  of  potassium,  already  spoken  of,  is  very  useful. 

Colehicum  has  been  administered  in  various  diseases,  but  when  there 
is  no  rheumalic  or  gouty  taint  is  at  present  very  rarely  uj^ed. 

Toxicology* — The  symptoms  of  poisoning  by  colehicum  have  been 
alread)'  enumerated.     The  fatal  dose  varies,  but  is  small.     Professor 
Geo.  B.  AVood  {U.S,  Di^pensatori/^  13th  ed.,  p.  1504)  states  that  deatli 
has  been  produced  by  two  drachms  and  a  half  of  the  wine  of  col  chic  umi 
i-oot ;  and  Taylor  {Medical  Jurisprudence^  2d  ed.,  vol.  i.)  records  a 
iu  which  three  drachms  and  a  half  proved  fatal.     On  the  other  haadf' 
recovery  has  taken  place  after  the  ingestion  of  an  ounce.^    According 
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Be  experiments  of  SehroflT,  colchicine  m  eighty  to  one  hundred  times 
stronger  than  tlie  fm«?h  corm.  Aecor<iing  to  Heinrieh^*  0J5  grain  of 
colcbicme  will  produce  poisonous  ftyniptoms  in  man,  and  in  Krahmer  a 
experiments  (Journal  fur  Fharmakodiinamik^  ii.  561)  0.3  grain  t*au&ed 
in  an  adult  violent  serous  purging,  lasting  for  four  days,  and  accom- 
panied with  severe  tenesmu;s»,  Casper  has  seen  death  result  from  a 
quantity  of  the  wine  containini^  0.025  to  0.03  gi*amme  (0.37  to  0.45 
grain)  of  colchicine;  but,  according  to  Husomann,  recovery  has  taken 
place  after  the  ingestion  of  0.045  gramme  of  the  alkaloid*  Dr.  Geo, 
W.  Major  {Canada  3Ied.  and  Stirg.  Journ,^  Doe.  1873)  records  seven- 
teen eases  of  poisoning  from  one  bottle  of  wine  of  colchicum  seeds 
occnrring  in  Montreal,  seven  of  which  y^roved  fatal.  The  patients  had 
been  vomiting  and  purging  almost  continuously  for  many  hours  when 
first  seen,  and  the  symptoms  were  exactly  those  of  the  stage  of  col- 
lapse  of  severe  cholera  morbus.  In  no  case  was  the  purging  bloody. 
Consciousness  was  preserved  to  the  last,  and  in  only  one  case  was 
there  anything  like  convulsions.  There  was  decided  numbness  of  the 
extremities;  and  a  peculiiir  hoarseness  of  the  voice  was  especiiiUy 
noted. 

The  treatment  of  colehicum-poisoning  is  as  follows.  If  the  Btomach 
and  bowels  have  not  been  freely  ovaeuated,  ad  milliliter  at  once  an 
emetic  and  a  cathartic,  so  as  to  empty  the  alimentary  canal  j  allow  the 
patient  to  drink  fVeeiy  of  warm  water,  to  aid  in  these  operationti  and 
to  act  on  the  kidneys.  Give  freely  of  tannic  acid,  as  the  only  known 
chemical  antidote;  although  experiments  upon  animals  have  shown 
that  it  is  not  to  be  relied  upon.  To  cheek  the  vomiting  and  purging, 
administer  opium  freely;  and  to  allay  the  iiTitation,  cause  the  patient 
to  drink  freely  of  albuminous  matter,  such  as  white  of  egg  dissolved 
in  water;  the  tannic  acid  having  been  given  as  soon  as  possible  aftei 
the  taking  of  the  poison,  the  demuk^ents  are  useful  in  the  more  ad 
vanced  stages.  Symptoms  of  gastro-enteritis  or  of  collapse  are  to  be 
met  as  they  arise. 

ADMTNisTRATroN. — Colchicum  is  never  used  in  substance;  the  wine 
of  the  root  is  deservedly  the  most  popular  preparation.  It  has  been 
asserted  that  cok*hicine  hypoderraically  administered  is  especial  1}^  oflS- 
eacious  in  rheutnatij^m ;  the  dose  is  one-fiftieth  of  a  gi*ain  {BerL  Kim, 
Wochenschr.,  1877,  197), 

The  oflieinal  preparations  from  the  eeetls  are :  the  tincture  ( Tinctura 
Colchici  Seminis — I  to  6.B),  dose,  half  a  teaspoonful  to  one  and  a  half 
tea«poonfuls ;  the  icine  (X^inum  Colchici  Seminis — 1  to  6.6),  dose,  half  a 
teaspoonful  to  one  and  a  half  teaspoon fu Is;  and  the  fluid  extract  {Ex- 
tract urn  Colchici  Seminis  Fluid}tm%  dose,  two  to  six  minims. 

The  oflieinal  preparations  of  the  root  are:  the  wine  (  Vinum  Colchici 
Madicis — ^1  to  2.5),  dose,  ton  to  fitHeen  drops;  as  a  purgative,  half  a 
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fluidmchm ;  the  extract  {Extractum  Cokhici  Madicis)^  do&e,  one  to  two 
grains;  and  tho  fluid  contract  {Extractum  Colchici  Madicis  Fluidum)^ 
dose,  two  to  four  minims. 

[  SABSAPAIUIjLA— SABSAPAKILLA.    U.S. 

The  root  of  Smilax  oMeinalis  and  other  species  of  SmiJax,  woody 
vines  inhabiting  Mexico  and  the  norihern  portions  of  South  America, 
Thera  are  in  commerce  a  number  of  varieties  of  sarsaparilla,  the  two 
most  important  of  which  are  the  Honduras  and  the  Brazilian.  The 
former  of  these  ii>  almost  the  only  sarsaparilla  used  in  this  country.  It 
occurs  in  bundles  two  or  throe  feet  long,  composed  of  several  very  long, 
thin  roots,  folded  upon  themselves,  the  whole  being  bound  round  by  a 
number  of  turns  of  the  root.  The  Brazilian  sai-saparilla  also  comes 
in  cylindrical  bundles,  each  of  which  is  closely  wrapped  about  by  a 
very  flexible  stem:  it  mostly  has  fewer  rootlets  than  the  Honduras 
variety.  The  crude  sarsaparilla  has  little  or  no  smell,  but  its  taste 
which  is  at  first  simply  mucilaginous,  soon  becomes,  if  the  root  b^ 
chewed,  persistently  acrid.  Accoi-ding  to  Professor  Geo,  B,  \7ood,  the 
degree  of  this  acridity  is  the  best  measure  there  is  of  the  activity  of 
any  specimen  of  the  drug.  Sarsaparilla  contains  a  crystallizable  prin- 
ciple, first  discovered  by  Palotta  in  1824.  From  its  discoverer  this 
substance  received  the  name  of  ParaffUn.  By  subsequent  authorities  it 
has  been  variously  called  SmilafHn^  Salseparin^  Snrsapanmn,  and  Parol'- 
Unic  Acid.  Paraglin,  according  to  Fuggiale,  crystallines  in  fine  needles* 
according  to  Thubeuf,  in  star-like  clustei^  of  plates.  It  has  a  neutral 
reaction,  and  in  solution  a  bitter,  acrid  taste,  but  when  solid  it  is  nearly 
tasteless.  It  is  very  slightly  soluble  in  cold  water,  more  so  in  boiling 
water  J  moderately  soIiUjle  in  dilute  alcohol  when  cold,  freely  so  when 
hot.  Palotta  asserts  that  thirteen  grains  of  it  C4iuse  vomiting,  con- 
striction in  the  throat,  weakness,  diaphoresis,  and  depression  of  the 
circulation.  On  the  other  hand,  Bocker,  of  Bonn,  has  exhibited  it  in 
doses  of  a  like  amount  without  producing  any  symptoms  whatever 
(Jaum,fur  Phanmikodi/n^mik,  Bd,  ii.  p.  23), 

Physio  LOGICAL  Actio,**. — It  has  already  been  shown  that  there  is 
very  little  reason  for  believing  that  paraglin  has  much  immediate  action 
on  the  system;  and  the  question  naturally  arises,  Has  sarsaparilla  any 
more  influence?  The  answer  to  this  question  must,  I  believe,  be  a 
negative  one,  since  the  only  sensible  effects  that  follow  even  the  largest 
draughts  of  the  decoction  are  simply  the  results  of  slight  gastric  dis- 
turbance. It  baa  been  asserted  that  sarsaparilla  acts  as  a  diui'etic  and 
diaphoretic ;  but  the  only  record  I  have  met  with  of  any  carcf\il  ex* 
peri  mentation  is  that  of  Bocker  (Joe,  ctY,)»  That  investigation  seems  to 
show  conclusively  that  the  drug  has  no  marked  influence  upon  these 
secretions.  If,  therefore,  sarsaparilla  have  any  value  whatever  in  dis- 
ease, it  must  be  simply  as  an  alterative, — ^as  a  remedy  which  in  some 
unknown  way  modides  nutrition. 
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Therapbuttcs.— Sargaparillu  has  been  u&edy  and  still  is  need,  to  such 
an  iinomious  extent  in  medicine  that  it  seems  impossible  to  believo  that 
it  i8  destitute  of  therapeutic  virtue.  It  is  not  in  accordance  with  the 
plan  of  the  present  work  to  enter  into  an  elaborat43  discussion  of  the 
recorded  clinical  experience  with  it:  suffice  it  to  say  that,  althoui^h  the 
evidence  is  contradictory,  on  the  whole  there  is  a  decided  preponder- 
ance in  favor  of  the  value  of  the  drug  in  chronic  Si/philis  and  in  chronic 
scrofulous  diseases.  I  have  used  it  largely,  but  always  in  eombination 
with  more  powerful  alteratives,  so  that  it  is  impossible  to  decide  how 
moch  of  the  good  achieved  has  been  duo  to  its  influence.  There  are 
two  distinct  methods  or  objects  of  the  use  of  sarsaparilla  in  sypliilis: 
one  as  an  adjuvant  to  mei"cury  in  the  secoudary  .stage ;  the  other  as  an 
adjuvant  to  the  iodide  of  potassium,  or  as  a  sole  reliance,  in  the  advanced 
tertiary  cases,  especially  where  the  constitution  is  very  much  broken 
down  by  the  disease.  It  is  stated  that,  in  the  hitter  condition,  very 
often  during  its  use  the  appetite  will  gradually  increase,  the  spirits 
rise,  the  secretions  become  more  and  more  normal,  and  the  strength 
grow  day  by  day. 

AnMiNisTRATioN. — Sursaparilla  is  never  given  in  substance,  but  in 
one  of  the  ibllowing  officinal  prepai-ations : 

Decoct  urn  Sarsaparillm  Co  mpositum^  Compound  Decoction  of  Sarsa- 
parilla, — This  contains  sarsaparilla,  bark  of  sassafras  root,  guaiac  wood, 
liquorieo  root,  and  raezorGoo,  and  iy  an  imitation  of  the  famous  ^^Lisbon 
Diet-Drink*'^  The  dose  is  three  or  four  lluidounces  three  or  four  times 
a  day. 

S^ntpjis  Srtrsaparillce  CompositnS'--Compound  Sijrup  of  S^^rsapariUa. 
— ^This  contains  sarsaparilla,  guaiac  wood,  pale  rose,  senna,  liquorice 
root,  oil  of  sassafras,  oil  of  anise,  and  oil  of  gaultheria,  and  is  a  very 
popular  preparation,  on  account  of  its  pleasant  taste:  it  affords  the 
only  vehicle  I  know  of  capable  of  disguising  the  taste  of  the  iodide  of 
potassium.  The  dose  of  it  is  one  to  two  tablcspoonfuk  three  or  four 
times  a  day. 

Ejctractum  SarsapariUm  Fluidum — Fluid  Extract  of  Sarsaparilla, — 
Dose,  half  a  teaspoonful  three  times  a  day. 

Extractum  Sarsaparilim  Compositum  Fluidum — Compound  Fluid  Ex- 
tract  of  Sarsaparilia. — This  contains  sarsaparilia,  liquorice  root,  sassafras, 
and  Qiezereon,    The  dose  is  a  teaspoon fuh 


GUAIACI  LIGNUM^GUAIAC  WOOD,    U.S. 
GUAIACI  EEBINA— GtJAIAO  EBSIN.    U.S. 

The  wood  and  the  resin  of  Guaiacum  offlcinalCj  a  large  tree  grow- 
ing in  the  West  Indies.  Guaiac  wood^  or  Ugnum-viteey  is  imported  in 
billets,  but  very  generally  is  kept  in  the  shops  in  the  form  of  rasp* 
ings  or  shavings.  It  is  a  very  dense  wood,  the  central  heart- wood 
having  a  dark-olive  or  brownish*green,  and  the  outer  aap-wood  a  light- 
yellowish,  color.    It  is  inodorous,  but  beeomea  somewhat  fragrant  when 
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rubbed  or  heatod.    Besides  tho  resin,  it  contams  an  extract  whicb  ii 
believed  to  have  medicinal  properties. 

Guaiae  resin  is  obtained  to  a  ^liojht  extent  by  fipantaneoan  esndatloa 
from  the  living  trees;  much  more  largely  by  bonng  a  hoi©  into  ihb 
centre  of  one  end  of  a  billet,  placing  the  other  end  in  the  five,  kA 
catching  the  melted  resin  as  it  runs  ont;  and  still  more  lVe<iuently  by 
boiling  the  chipped  wood  in  salt  and  water  and  skimming  oft*  the  w^n 
as  it  rises  to  tlie  surface,    Guaiae  occurs  in  irregular  hjmps  or  manef. 
of  a  dark  reddish-bmwn  greenish  color  externallyj  offering  a  conchoidnV 
iracture  with  .nomewhat  translucent  edges.    The  odor  is  feeble,  peculiw. 
agreeable,  increased  by  heat.     The  taste  is  at  first  very  slight,  but,  ^ 
the  resin  molts  in  the  mouth,  it  beeomes  very  acrid  and  persistent      ^/ 
IB  an  excecdini^ly  complex  body,  containing  three  acids,  the  ^uaiacQ^^'^ 
acid  of  Hadelich,  the   gnaiac  add  of  Eighini,  and  tho   guaiacrux^^ 
acid  of  Hlasiwetz,  besides  guaiae  yellow^  a  peculiar  resin,  and  othur  st^* 
stance^t,    Landerer  asserts  that  ho  has  found  in  it  a  peculiar  crrait^^^ 
lizablc  substance,  which  he  calls  guaiacin  (Huaemann,  Die  Ffianzen^t^^^*^ 
p.  1106,) 

When  a  lump  of  guaiae  is  ft^shly  broken,  it  offers  a  dark,  Mackiii^* 
surface,  which  on  scraping  or  bruising  becomes  yellowish  j  on  exposur*^ 
the  welbknown  greenish  tint  is  acquired,  owing  to  a  spontaneous  oxJ- 
dation.     The  ease  with  which  the  rosin  undergoes  oxidation  is  it«  mo^t 
distinctive  ebaractcristic.     As  already  stated,  the  change   occurs  on 
fiimplc  expotiuro  to  the  light.     According  to  WuUaston,  it  is  roost  rapid 
and  perfect  in  the  focus  of  the  violet  rays  of  the  spectrum,  whil*  ia  | 
the  focus  of  the  red  rays  tho  original  color  is  regained.     Oxidizing  af 
ozonizing  agents,  such  as  nitric  acid,  chromic  acid,  iodine,  bromine,  and' 
chlorine,  prt:>duee  this  oxidation  very  rapidly  and  very  thoroughly,  the 
resin  acquiring  an  intense  blue  color. 

Phtsiolooical  Action. — Guaiae  is  believed  by  some  to  act  an  a  dia- 
phoretiCjand  to  do  good  by  increasio«j  the  elimination  of  the  skin  ;  but, 
as  I  have  not  been  able  to  obtain  cither  from  medical  literature  or  from. 
the  exhibition  of  the  medicine  any  distinctive  proof  of  its  having  i 
action  to  any  marked  extent,  I  have  preferred  to  consider  the  drug  i 
an  alterative.     When  taken  internally,  very  little  sensible  effect  reatil| 
unless  the  dose  be  so  large  as  to  irritate  the  stomach. 

Therapeutics. — Guaiae  has  been  very  largely  employed  in  chf 
syphilis,  in   eonncetion  with  sarsaparilla,  and  is  an  ingredient  of 
most  favorite  preparations.     It  has  also  had  a  good  deal  of  repute  in 
rheumatism,  and  in  the  subacute  and  chronic  forms  of  the  affection  iaj 
often  of  service.     For  an  account  of  its  employment  as  an  emmer 
gogue,  Bee  the  chapter  upon  that  class  of  remedies.     Guaiae  ia 
administered  in  tincture,  either  the  simple  (Tinctura  QuaiacU  U^.)  or^ 
the  ammoniated  {Tinctitra   Gxtaiaci  Ammoniata,  U.S.).    Tho  doea  of 
either  of  these  is  from  one  to  two  teaspoonfuls,  administered,  prefesr- 
ably  in  milk,  three  or  four  times  a  day* 
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MEZKKi:irj.f, — Mezereon  m  the  bark  of  two  species  of  Daphne,  native 
shrubs  of  Eiu'opo.  It  is  a  thin,  gmyiwh,  tough,  flexible  bfirk,  oecuiTiiig 
in  long  strips  folclod  upon  thcms^elvey,  ncurly  odorlesH.  but  having  a 
very  acrid  taste.  It  contains  a  nentral,  cryBtaltizahlei  bitter  glueoside, 
Iktphnin,  besides  a  vohitile  acrid  principle.  Mezereon  it*  intensely  irri* 
taot,  and  its  omitnQnt(  Untjuentum  3[e::crei,  U.S.)  is  used  as  a  stimulant 
dressing  to  very  indolent  ulcers^  and  to  keep  blisters  sore  or  to  maintain 
issues.  Internally,  in  small  doses  it  is  believed  to  be  an  alterative,  but 
is  never  used  except  in  combinatiun  with  sarj^aparilla.  In  overdoses  it 
*s  an  active  poison,  producing  severe  vomiting,  purging,  and  gastro- 
intestinal inflammation.  Sometimes  the  symptoms  of  the  poisoning 
are  simply  those  of  collapse,  with  iinconHciousncss  and  other  nervous 
disturbances,  such  as  are  seen  in  children  from  intense  gastro-intet^tinal 
irritation  {ease,  Brit  Med.  Journ.^  1882^  vol.  ii.  p.  621). 

Sassafras. — The  hark  of  the  root  of  Sassafras  officinale  is  believed 
by  some  to  be  an  alterative,  on.  as  I  think,  very  wlight  foundation. 
It  contains  some  tannic  acid,  and  very  largely  of  a  volatile  oil  (Olfum 
Sassafnu)^  which,  on  account  of  its  cheapness  and  its  aga-ecable  odor 
and  tastCj  is  mueb  used  both  in  medicine  and  in  the  arts  as  a  flavor 
and  perfume. 

TARAXACtrw,  U.S,— The  root  of  the  common  dandelion,  Taraxacum 
officinale^  is  believed  to  have  the  property  of  altering  the  ar?tion  of  the 
liver;  although  no  etfect  is  to  he  witnessed  from  a  single  dose  of  the 
drug,  however  large,  other,  at  least,  than  some  nausea.  Diuretic  prop* 
erties  have  also  been  ascribed  to  taraxacum  ;  but  the  only  evidence 
brought  forward  to  establish  this  is  the  vulgar  name  which  the  plant 
beaj'S  both  in  English  and  in  French.  If  useful  at  all,  it  is  in  those  cases 
of  dyspepsia  in  which  tJiero  is  habitual  torpor  of  the  liver,  with  costive- 
ness.  It  must  be  given  very  freely  and  continuously  for  weeks  before 
any  good  effect  is  to  be  looked  for.  The  U.S.  Pharumeopticia  recognizes 
a  fresh  juice  extract  ( Extract um  Taraxaci)  and  a  fluid  extract  {Extradum 
Taraxaci  Flniduih),  either  of  which  may  be  used  in  doses  of  one  or  two 
drachms,  adjuinistered  after  meals. 

ICHTHYOL. 
Ichthyol  is  a  substance  first  prepared  by  Schroeter  by  the  distilla- 
tion of  a  peculiar  bituminous  sulphurous  mineral  obtained  from  the 
deposits  of  iossil  lish.  It  occurs  in  commerce  in  the  form  of  the  ichthyo. 
sulphate  of  sodium  and  ichthyo-sulphate  of  ammonium.  The  ammonium 
ichthyol  is  a  red-brown,  clear,  thick  liquid,  of  a  hot  bituminous  taste 
and  smell  at  a  high  heat  burning  without  ash,  making  with  water  a 
clear,  reddish-browTi  sc^lution  of  a  weak  acid  reaction,  which,  w^hen 
treated  with  hydrochloric  acid,  yields  a  dark  resinous  precipitate.  So- 
dium ichthyol  is  a  dark,  tar-like  sulistance  of  an  alkaline  reaction,  per- 
fectly soluble  in  water.  Both  these  prepanvtions  combine  with  fat  and 
vaseline  in  all  proportions.     The  ichthyol  preparations  are  very  rich  in 
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gulpbur,  contaimag,  it  is  said,  ten  per  cent.     According  to  Bm 
they  yield  tbemselvos  so  readily  to  oxygen  that  they  are  powarAit 

during  ai^eiits. 

Thehapeutics. — According  to  Baumann  and  SchotteDf  ichthyoltn 
little  apparent  action  on  the  general  system,  and  when  given  in  doMi 
of  ^y^s  drachma  to  dogs  produces  no  s^miptoms  save  diarrlioja,  i«i 
local  remedy  it  haa  been  extravagantly  pruiwed  by  Unna,  Kie*n«r, 
and  a  large  number  of  German  dermatologists  and  surgeon*,  und  bm 
also  received  strong  encomiums  in  America.  When  applied  frtHsljiiii 
pure  fiirin  to  the  sound  skin  it  produces  slight  irritation  and  burning. 
It  is  asserted  to  have,  when  used  as  a  local  application,  peculiar  allcrt-  , 
tive  pmpertiesT  and  also  the  power  of  penetrating  through  the  ildll 
HO  as  to  be  able  to  act  as  an  alterative  anodyne  and  discutieut,  in  dii- 
eases  not  only  of  the  skin  but  aUo  of  the  subjacent  tissues.  The  v%m\St 
which  value  is  attributed  to  it  are  characterized  generally  by  iiiflamm** 
tory  enlargement  or  inflammatory  pain. 

In  various  skin^diseases  iehthyol  has  been  used  with  al^  aHt- 

able  results^  in  chronic  eczema^  chronic  urticaria^  artne,  inf'        ,  ,  "f«*^ 
keloidy  etc.     In  lepra  Unna  combines  its  internal  and  external  use  (dose, 
15  gniiriB  a  day).     It  has  also  been  rccommenvlcd  in  the  strongei^t  tero^j 
for  the  relief  of  various  ulcerations  of  the  skin  and  tor  the  preveiitivrtl 
of  pitting  in  smoUpox^  and  also  in  erysipelns.    In  iumbaga  and  other 
forms  of  muscular  rheumatism^  in  rheumatic  or  gout i/joint-dtsease^indt 
in  alrnoat  every  form  of  subacute  ur  chronic  gout,  accoi'ding  to  Sehvft 
ninger^  Lorenz,  and  others,  a  few  rubbings  with  pure  iehthyol  or  a  liftj 
per-ceut.  ointment  will  produce  an  immediate  and  remarkable  efle^ 
It  has  been  largely  used  in  the  treatment  of  sprains,  contusions,  6* 
and  frost-bites.     If  one-half  that  has  been  said  of  it  be  true,  it  is 
remedy  of  extraordinary  power  and  value.     Schmidt  has  even  seen  ' 
soft-en  and  disperse  a  lipoma^  and  1).  Hayes  Agnew  commends  it  ve 
highly  in  the  treatment  of  recent  If/mphatic  enUirgements,     1  have  ua 
it  in  spnuns  with  apparently  some  relief     When  the  skiu  is  int^ict  ai 
not  iiTitated^  the  iehthyol  itself  or  a  fifty-per*cent.  ointment  mar 
employed.     In  eiysipelas  Von  Nusshaum  covers  the  affeete^J  part^  afte" 
tborougb  disinfection,  with  a  thick  layer  of  equal  parts  of  iehthyol  and 
vaseline,  and  this  in  turn  vpith  a  thick  layer  of  salicylated  cotton.     The 
result  is  said  to  be  immediate,  the  disease  disappearing  in  a  single  daj 
In  various  skin-diseases  and  nleerations  the  strength  of  the  ajiplieatifl 
may  vary  from  one  to  fifty  per  cent,     Lorenx  aflirms  that  in  acu 
corgza  and  inflammations  of  the  nose  or  mouth  a  mi.Tture  of  one  to 
per  cent,  of  iehthyol  and  vaseline  is  very  efficacious.     Both  Uuna  ai) 
liorenz  deny  that  it  has  any  antiseptic  properties. 
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CINCHONA.    U.S. 

UnrDBR  the  general  term  of  Cinchona,  the  United  States  Pharma- 
eopcBia  recognizes  the  *'  bark  of  all  the  species  of  the  jg^enun  Cinchona 
containing  at  least  two  per  cent,  of  the  alkaloids  which  yield  cryatal- 
lisable  saltfl,"  Under  the  name  of  Cinchona  Flava,  or  Yellow  Cin- 
chona (syn.  CaltAaya  Bark),  the  same  Btandaixl  list  inchides  tlie  bark 
of  Cinchoim  Calisaya;  under  the  name  of  Cinchona  Pallida.  Palb 
ClJiCBiWA,  that  of  Cinchona  Condaminea  and  C.  micrantha;  nnder  the 
title  of  Cinchona  Eubra,  Rkd  Cinchona,  that  of  0.  siiccirubra. 

All  the  trees*  yielding  quinine  atid  its  eongeiieric  alkaloids  belong  to 
the  geuuis  Cinchona,  and  inhabit  the  slopes  of  the  Andes  Mountains 
from  the  northern  extremity  of  South  America  to  the  lower  portion  of 
the  republic  of  Bolivia,  at  an  altitude  of  from  five  to  ten  thousand  ftiet. 
The  bark  ift  collected  by  person b  known  as  aiseanitems^  and  m  exported 
in  large  buadlcB  or  bales,  uBually  8urrc>unded  with  niw  ox-ljide.  To 
the&e  packages  the  term  seroons  ia  applied. 

The  Pale  Bark  oceurn  in  quills  or  cylindrical  rolled  piecos*,  with  a 
^rayi«h  or  bniwnish  adherent  epidermis.  It  derives  itti  name  from  tbo 
light  fawn-color  of  its  powder. 

The  Calisaya  or  Royal  Yellow  Bark  comes  both  in  quills  and  in  flat 

pieces.    The  epidermis  is  absent,  or,  if  present,  is  hx)sely  attached*    The 

|»owder  ia  of  a  decidedly  yellow  color,  sometimes  almost  orange.     The 

IVacture  is  short  and  fibrous,  presenting  scmi-tninsparenl^  sharp  spienlie, 

which  are  apt  to  become  detached  and  penetrate  the  fingei^. 

The  Cinchona  Rubra.,  or  Med  Clnchom^  occurs  in  quills  and  Ln  flat  pieces. 
The  epidermis  is  generally  present,  and  is  often  very  warty.  The  color 
of  the  powder  is  a  faint  reddish  brown.  Beneath  the  epidermis  is  in 
most  specimens  a  distinct,  red,  resinous  layer^  which  is  very  apparent 
in  cmss-seetion. 

Large  quantities  of  bark  under  the  name  of  Cartkagena  Bark  find 
their  way  into  commerce  through  the  northern  ports  of  South  America, 
For  descnptions  of  these  the  reader  is  referred  to  works  on  Materia 
Mediea. 

Yery  successful  attempts  have  been  made  to  cultivate  cinchona, 
iB^fpecially  in  the  Himalaya  MouotxunSj  Java,  and  Jamaica,  where  many 
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milUoDs  of  the  trees  have  been  planted  anJ  are  tbriFin*^.  The  Eiit 
Jmlm  burk  is  ah*ea<Iy  urn vin^  in  London  in  considerable  qiiantirien 
and  in  a  few  years  the  supply  fi*om  thb  source  will  doubtless  bevciy 
large, 

Chemical  Constitittion, — Besides  tannic,  kiiiie,  and  kiDOvic  m^ 
and  other  important  substances,  the  cinchona  barks  contain  qn"  '  I 
quinidioe,  cinchoniue  and  cinchonidine.  Out  of  these  alka)<i 
cine  and  cinchonicine  are  readily  formed  artificially,  but,  so  far  an 
known,  tht>y  do  not  exist  in  nature.  There  are  therefore  two  isomi 
alkakndal  ti^roups:  quluLne,  quinidine,  quintcinej  eitichoniney  cini 
dtn<3,  cinchonicine. 

QUI  NIK  A.    U.S. 

This  alkaloid  wa«  first  diHtrnctly  separated  from  the  other  i 
dientB  of  the  bark  by  Pelleticr  and  Caventou  in  1820.     When  quinine 
priHripittited  by  an  alkali  from  a  solutioa  of  its  salt,  it  usually  fidU 
hydrate,  which  may  bo  ciy^stalline.     By  sufficient  heat  the  hydrate 
melted  and  the  water  is  driven  oif.     On  cooling,  the  alkaloid^  now  fi 
from  water,  forms  a  white,  opaque,  crystalline  mass. 

The  neutral,  officinal  mtlphafe  of  quinine  {Quinina^  Sulphas^  U. 
occurs  in  lii^ht  silky  crystals,  soluble  in  seven  hundred  and  f*»' 
of  cold  or  in  thirty  of  boiling  water,  ivadily  Holuble  in  alc*H 
tVeely  so  In  acidulated  solutions^  nearly  insoluble  in  other.  The  aqui 
solution,  upon  the  addition  of  chlorine,  and  afterwunls  of  ammoni 
assumes  a  green  color.  Accoivling  to  Dr.  <i.  Iverner,  if  the  ongi 
solution  be  colorless  and  clear  and  in  a  clean  test-tube,  oiie4hiri 
thousandth  part  of  the  alkaloid  can  be  recognizeij  by  this  eblori 
ammonia  tt^st.  When  to  one  hundi'crl  parts  of  the  salt,  dUsulved 
nineteen  hundred  ami  twent}'  parts  of  coKl  dilute  acetic  acid  (sp, 
1.042),  an^f  added  succossiveiy  four  hundred  and  eighty  parta  of  alcob 
(sp.  gr,  0.837)  and  sixty  parts  of  a  satumted  alcoholic  solution 
iodine,  crj^stala  of  Ht^rapathite  separate,  in  the  Ibrm  of  right-angl 
quadrate  rhombic  leaves,  which  when  seen  by  transmitted  light 
olive-green,  but  In  reflected  light  are  bright  metallic  green,  resembli 
the  elyti*a  of  Spanish  flies.  When  heuted,  the  suljihate  of  quiui 
becomes  phosphorescent,  emitting  a  pale-green  light  at  155^  to  160 
and  at  a  higher  t-emperature  melts,  with  the  development  of  purplii 
vapors.  When  the  neutral  sulphate  of  qidnine  is  dissolved  in  wati 
acidulatrcd  with  sulphuric  acid,  it  is  converted  into  the  soluble  bisi 
phate,  which  may  be  obtained  in  orthorhombic  pixsms  by  evapuratioi 

Physiological  Action. — Quinine  or  its  salts  in  powdwr  or  mthtti 
are^  when  applied  upon  a  part  denmied  of  its  epidermis,  very  active 
irritants.     Upon  the  skin  they  have  little  or  no  influence^  but  upon  t 
mucous  membranes  they  exert  a  very  perceptible  stimulant  or  irritai 
action. 

A.  Eulenburg  found  that  when  quinine  was  bnxight  into  contact 
with  a  nerve  it  did  not  cause  contraction  in  the  tributurv  musrlps,  but 
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wben  placed  upon  the  muscles  theraeelvea  it  induced  immediate  violent 

aolioiu     He  therefore  concludes  that  it  is  not  a  nerve  imtxint,  but  a 

mttcJe-irnUint.     When  it  m  administered  to  tlogjs  in  i^uiiicient  quautity, 

it  produces  restlesHno^s^  followed  by  niuKcuhir  tremblings,  which  have 

been  compared  to  those  of  j>aral\^iti  agitans,  Io^h  of  power  deepening^ 

inUi  more  or  leBts  complete  parulyt^ie,  great  dyspna^a,  and  cerebrul  symp- 

tritii5,  such  a»  antrsithesiu,  blind rieHS,  ^tnpor^  or  violent  delirium,  dilated 

pupils,  coma,  and  eonvnlsionft.     When  the  4vu^  ia  introduced  by  the 

stomach,  vomiting  gcnonilly  occurs,  and  at  times  diarrhi«a  also.^   Iknith 

has  been  shown  by  lleiibat^h  to  be  produced,  at  least  in  the  lower  ani- 

n»aK  by  a  failure  of  the  resiiimtion.-l- 

The  fii^t  symptoms  of  einchonismj  as  pi^oduced  by  small  therapeutic 
rfoses  (ten  grains)  in  miin,  are  nHually  ringing  in  the  ears,  flight  fulness 
in  the  head,  and  perhaps  Sfirne  deufiiess.     With  the  nse  of  larger  doses 
tii«fie  symptoms  ai*e  intensitted  :  the  deafness  is  very  marked,  disturbed 
vision  J  may  exist,  and  the  ilusbed  face,  with  the  sense  of  distention  in 
Ibe  head^  may  point  towards  a  cerebral  congestion,  which  is  in  some 
011060  relieved  by  spontaneous  epistaxis.     In  decided  cinchonism,  giddi- 
Viefis  and  staggering  in  walking  are  wry  eommon.     A  tier  toxic  doses, 
«^vere    headache,  delirium,  stupor,  complete    deafness   and    blindness, 
dilati^^ii  pupils,  eniburrassnient  of  i*espinition,  great  weakness,  convul- 
^ons,  paralysis,  and   finally  colhipse,  may  result,  cither  comatose  or 
delirious.     The  deafness  produced  by  largo  doses  of  quinine  usuatly 
imseos  off  rapidly ;  very  I'arely  is  there  u  permanent  impairment  of 
hearing.     Amaurosis,  with  a  peculiar  retinal  ischjcmia,  has  been  pro- 
duced by  very  large  therapeutic  doses  of  the  alkaloid  (Archives  of  Oph- 
^'  '/.  X,;  for  a  case  in  which  sight  began  to  return  in  twenty-one 

*i  -  fir  it.  Med.  JoitnL,  1S8G,  i.  823), 

The  minimum  fatal  dose  of  quinine  is  not  known,  but  it  must  be 
lai^e,  and  probably  varies  very  much,  Dr  Clapton  details  (Medical 
Times  and  Gazette.  April,  1864)  a  Ciise  in  which  a  soldier  took  at  one 
an  ounce  of  the  sulphate,  stirred  up  in  some  water,  without  the 
iducfion  of  any  more  serious  symptom  than  a  mild  stupor;  a  similar 
case  is  mentioned  by  I)r,  Ijente,  on  the  authority  of  Dr.  Woodhull ;  and 
a  third  is  recorded  by  Taussig  (Stille's  TherapcuticSy  vol.  i.  p.  507).     I)r, 
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•  8«o  F.  M.  Mclior,  Mfmoir^t  de  rAcndfmte,  L  x\l  p.  722,  1843;  Win.  0.  Baldwin, 
j|«M>r,  J<!mr,  Med,  Sci,,  ApHl^  1847;   P.  Briquet,  Traiff  thfrap.  dr  QutKqmfm^  VnnSy  1855. 

t  The  preMnl  U  perhftps  m  suitflblo  n  pliwe  an  uny  to  notice  eerUm  research e*  npun 
llie  relftlionf  ot  ftlkftloids  to  protxipliuim.  Tbe  rolation  between  moiiioinikl  «Qbstiiiiis«8  iLod  tbo 
tisroe*  uptm  which  they  act  is  certainly  a  very  c\o»n  ono,  anci  vtiry  pmbablj  ia  obemiOAl  in  \i» 
bititn*.  Dr.  Roft^biich  {Pharm,  Unterauch,^  BiIk  i.«  lift,  iii.)  found  ihtkt  raridus  nlkikloitL* 
tpnikblj  mollify  the  properties  of  nlbumen,  iioJ  beliuvcs  tbut  they  form  ft  ebcmienl  oottipounrl 
with  it,  Under  the  iQnufDCH>  of  thu  poison  tht  nlbumcn  coaguliitQi  ftt  a  mti^b  lower  tomperu- 
tare,  and  ii  deprived  of  ita  nffiaity  for  oftone*  The  nlkoJoida  alio  preeipltftte  tbe  aJbuinon 
rrom  its  otooitod  solutloi]. 

X  I  have  «ecn  complete  tcmportry  iimAuro«i«  produced  In  a  lady  by  twelve  graini  of 
qaiaitie. 
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11.  G.  Wharton  record]*  {Amer.  Journ,  Med,  Sei. 
which  during  thirty-^ix  hoiird  a  half-ounce  was  taken  without  Tomitifig 
and  without  ill  offoct.     I  cannot  help  su^^pecting  that  in  alt  of  Iboie 
cartes  much  of  the  drug  passed  through  the  intestinos  without  abtorp- 
tion.    In  the  famouA  ease  of  Bazire^  iive  oudco9  taken  in  the  coona 
of  ten  days  eaufled  death.      Fatal  instances  of  poisoning  by  qmnine 
are  very  nire  in  literatuiie,  but  Husemann  (Therap*  Monat.^  Jan.  1888 
has  made  a  collection  of  eai^s  in  which  death  has  been  attribui 
to  the  alkaloid, — not  always,  in  my  opinion,  with  cori^eotneaa,     V« 
Graefe  asserts  that  he  has  seen  two  cases  of  amatiroi*ifl  caufted 
quinine ;  the  sufferer  in  one  instance  takini^  half-drachm  doaea  until  m 
draehrns  were  ingested,  in  the  other  case  an  ounce  altogether  of  tbi 
drug. 

A  close  physiological  study  of  quinine  can  best  be  made  by  tuTesti* 
gating  its  effects  upon  the  different  systems  of  organs  seriatim ; 
this  shall  now  be  done. 

Cerebrum, — According  to  the  experiments  of  Bnqtiet,  a  eolation 
sulphate  of  quinine  injected  into  the  carotid  will  in  some  cases  prod 
meningitis.     In  doing  this,  it  i«t  evident,  the  salt  acts  rather  aa  &n  irri* 
tant  to  the  membranes  of  the  brain  than  as  a  nervous  stimuUnt:  in- 
deed, experimental  evidence  proving  that  quinine  is  a  cerebral  stimu* 
lant  seems  to  me  to  be  wanting.     The  chief  proof  that  the  alkalol 
does  act  as  a  stimulant  lies  in  the  fact  that  persons  who  have 
taking  it  regularly  for  some  time  will  occasionally,  upon  the  sudd 
withdrawal  of  their  daily  dose^  manifestly  be  less  active  without  th 
with  it.    Briquet  may  he  right  in  his  belief  that  in  small  doses  it  aei 
aa  a  nervous  stimulant,  but  the  pi-oof  of  his  correctness  at  present 
clinical  rather  than  experimental.     When  given  in  toxic  dosed  to 
lower  anintais,  probably  all  of  the  cinchona  alkaloids  prcnluce  epilepti- 
form attacks.     Dr.  J.  Jakoubowich  (Revue  des  Scknces  Mtd.^  1873)  b 
noticed  such  effect  with  quinine  in  dogs,  and  it  has  been  prcwluced  wi 
cinchonidine  in  various  animal*,     Chirone  and  Cur<d  found  that  in  t 
pigeon  this  action  of  cinchonidine  is  prevented  by  ablation  of  the  cei 
bral  hooiispheres,  but  Professor  Albertoni  objects  with  much  Ti 
these  obsen^ers  t^Ave  the  pigeon  the  alkaloid  too  soon  after  the  ; 
while  it  was  still  profoundly  affected  by  the  shock  and  hemorrhage 
the  ojieration  {Arch.  /.  Exper,  Path,  u,  Therap.,  xv.  278).     Profei 
Albertoni  found  that,  if  the  pigeon  was  allowed  to  recover,  the  ctnchfl 
nidine  was  capable  of  causing  convulsions;  also  that  in  dogs  with  X\ 
motor  zone  of  the  cerebral  cortex  destroyed,  the  alkaloid  caused  eptlef 
tiform  attacks,  and  that  therapeutic  doses  do  not  increase  the  exeiti 
hility  of  the  cerebral  cortex  in  the  dog.    The  subject  is  one  of  grea 
interest   in  connection  with  the   circumstance,  noted   for  quinine 
Brown-Sequard  and  confirmed  by  Albertoni  as  regards  einehonidind 
that  in  epileptics   the  attacks  are  rendered  decidedly  more  frequen 
_the  cinchona  alkaloids^     The  present  evidcnc 
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is  not  duo  to  an  influence  upon  the  eereliml  cortex,  but  can 

hanily  be  considered  sufficient  to  be  conclusive.     In  very  large  doses 

quinine  without  doubt  abolishes  the  functiouQ  of  the  cerebrum.     Louis 

Dupuifi  {Jj  Action  physiol.  ds  Quinine.   Pann,  1877)  found  that  reflex 

acttoo  was  nornuil  in  poisoned  dog«  and  rabbits,  although  there  was 

complete  loss  of  eensihility,  and  he  natui-ally  concludes  that  the  latter 

wng  of  cerebral  origin.     The  dimjrder'H  of  special  Bcnso  produced  by 

(juinine  seem  to  be  the  reeult  of  a  direct  or  indirect  congestive  action 

upon  the  peripheral  sense  organs ;  since  Br.  Kirchncr  {iSitzun(isberichte 

Phifs.'Med.  Gtsells,  Wurzburg,   1881,   161)  found,  in  rabbits,  cats,  and 

ftunea-pigs  which  had  been   poisoned  with  <pnnine  or  with  salicylic 

•cid,  v^vy  great  congestion  of  the  internal  oar  and  of  the  labyrinth, 

rith  bUxdy  exudation,  and  with,  in  some  eases,  the  ear-drum  swollen 

into  a  bladder-like  body  by  serous  exudation.     These  observations  of 

iCireUner  are  very  interesting,  as  throwing  light  upon  the  cause  of  the 

tinnitus  aurium  and  deafness  of  einchonisra ;  they  are  in  close  accord 

rith  the  observations  of  I>r,  Roosa  (Amer,  Journ.  Med.  Sci,^  1874  j,  that 

Ancient  doses  of  the  alkaloid  cause  congestion  of  the  blood-vessels 

of  the  middle  ear,  and  also  with  an  observation  of  my  own  in  a  per- 

m  who  suffered  with  chronic  iuflunimation  of  the  middle  car  of  one 

ie.  and    in  whom  a  dose  of  quinine   not  too  largo  would  produce 

tinnitus  aurium  of  that  side,  without  affecting  the  sound  ear. 

Spinal  Nerves  and  Centres, — Schloekow  was  the  first  to  notice  a  stage 
of  increased  retlex  activity  produced  in  the  frog  by  quinine:  its  exist- 
ence was  subsequenily  ilenied  by  A.  I^ulenburg(/iVtcAi'/-^'5  Archiv,  1805), 
but  has  been  reailfirmed  by  IL  lleubaeh  (Centralhl.  f.  Med,  Wi'%^ensch., 
1874,  674)  and  njy  pupil,  David  Cerna,  who  agree  in  finding  that  it 
occurs  only  after  very  minute  doses.     In  his  investigations  made  in  the 
I^l>oratory  of  the  University  of  Pennsylvania,  Dr.  Cerna  tbund  that 
this  Rtage  of  excitement  is  probably  caused  by  a  stimulant  influence 
upon  the  peripheral  sensory  nerves,  as  it  did  not  occur  when  the  ab- 
dominal aorta  was  tied  previous  to  the  exhibition  of  the  alkaloid  {Phila, 
Med.  Times,  x.  493).    Two  facts,  first  pointed  out  by  Br.  T.  A.  Chaperon 
{Pfiuger*s  Archii\  1869,  295),  have  been  »o  abundantly  substantiated  that 
W0  musit  accept  them  as  established.     They  are — in  small  doses  quinine 
Causes  in  the  frog  a  lessening  of  the  reflex  activity,  which  is  removed 
6y  aection  of  the  medulla^  but  in  large  doses  it  produces  a  permanent 
palsy  of  reflex  activity.     The  first  of  these  actions  has  usually  been 
'considered  to  show  that  the  alkaloid  stimulates  Setschenow's  centre  in 
the  ba»e  oi  the  bmin;  but  Dr,  Sedgwick  {Journ,  of  Physiology^  iii.  22) 
believes  that  the  inhibition  is  such  as  occurs  when  a  sensitive  nerve  is 
gslvttois^ed^  and  is  the  result  of  a  stimulation  of  the  peripheral  afferent 
cjtrdiac  pneumogastrie  nerve  endings.     He  bases  his  theory  chiefly  on 
the  fact  which  he  has  discovered,  that  atropine  prevents  the  primary 
inhibition  of  reflexes  by  quinine.     This  is,  however,  readily  explainable 
without  the  adoption  of  the  theory  of  Sedgwick,  and,  as  the  reaulte 
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which  he  abtamed  after  division  of  the  pneamogftstrics  are  wmrccly  in 
accord  with  hiii  theory,  it  is  still  moftt  probable  that  quinine  iii  a  slim- 
ubnt  of  Setschenow*8  centre.  The  cau^e  of  the  permanent  inHueiice 
upon  reflex  activity  has  not  yet  been  accurately  determined.  Chaperon 
and  AVild  found  that  the  motor-nerve  trunks  are  unaffected,  but  thig 
does  not  prove  that  the  spinal  centres  are  paralyzed^  especially  as  Wild's 
exporimente  H2em  to  show  that  the  nerve-endings  in  the  muscles  are 
attacked.  (See  below.)  A.  Eulenburg  {Reichert's  Archii\  1865}  asserts 
that  voluntary  movemente*  peraist  after  reflex  actions,  and  that  the 
quininized  frog  will  turn  into  its  normal  position  when  laid  upon  its 
hack,  althouijjb  ordinary  reflex  actions  are  completely  aboHtshed,  This, 
if  correct,  certainly  Bhows  that  it  is  either  the  sensory  nerves  or  the  re- 
ceptive centres  of  the  cord  whose  paralysis  by  quinine  puts  an  end  to 
ordinary  reflex  movements.  So  that^  accepting  the  variotis  rc«utU 
reached  by  experimenters,  it  is  probable  that  in  frogti  quinine  first  ex- 
cites and  then  paralyzes  the  peripheral  sensitive  nervous  system.  How 
far  this  applit^s  to  man  is  uncertain.  According  to  the  experiments  of 
IL  Robert  {Archiv  T\  Exper,  Path,  u.  Tkerap.,  xv.  49)^  very  large  do&es 
of  cinehonine,  and  probably  therefore  of  quinine,  lessen  the  excitability 
of  the  muscles.  This  m  eontirmed  by  the  experimeots  of  R,  B.  Wild 
(Brit.  Med,  Joum.,  vol.  ii.,  1887),  who  finds  timt  solution  of  quinine  one 
to  one  thousand  brought  in  contact  with  the  isolated  muscle  of  the  frog 
diminishes  inntabiiity  of  the  muscle  and  alters  to  some  extent  its  rela- 
tions with  stimulation.  The  peripheral  nerve-endings  appear  to  be 
more  Bonsitive  tluiu  is  the  museie,  for  when  a  solution  of  one  to  four 
thousand  was  employed  galvanization  of  the  nerve  tailed  to  elicit  a  re- 
sponse, althougli  the  muBcle  contracted  when  the  current  was  applied  tn 
it  dii-eclly. 

Ahdominal  Organs. — Upon  the  storaach  and  intestines  quinine  acta 
very  much  as  a  simple  bitter.  In  moderate  doses  it  stimulates  diges- 
tion and  increases  the  appetite  ;  in  largo  doses  it  not  un frequently  causes 
nausea  and  Yomiting.  When  there  is  any  morbid  irritability  of  the 
mucous  membrane  of  the  stomach  or  bowels,  its  irritant  action  is  oflen 
very  marked ;  and  its  continued  use  in  large  doses  has  been  known  to 
cause  gastritis. 

Many  yeai-s  since,  M.  Piorry  asserted  that  a  large  dose  of  quinine 
would  produce  a  distinct  immediate  lessening  of  the  size  of  the  spleen 
in  cases  of  intermittent ;  but  the  testimony  of  very  numerous  observers 
to  the  cnntniry  is  so  concurrent  as  to  render  the  truth  of  his  observa- 
tion highly  improbable.  Several  obser%^ers*  have  stated  that  the  ex- 
|>osed  spleen  of  an  animal  can  be  seen  to  contract  when  sulphate  of 


: 


*  M.  Piuiry,  Arckiv€»  Ginimht  d«  M4decine,  1847;  M.  Pftg^,  GaxttU  MidiMU,  IH$S 
ft1»o  Dr.  KQt'hcnincister,  Archiv  /Ur  rhjfaioL  IfeHkundCf  Bd.  i.;  M,  Moalcr,  PaihofogU  d«r 
Levkaentir,  BvHin,  1872»  p.  451  j  JoroiiftUinfky  (CnHtrfifUaft  /,  Med,  WUt^n,,  1876,  p.  47*). 
The  IntUt  cibiifrTer  bdicvcs  tbe  oontrftctioQ  to  b«  caused  ofaiefly  by  un  Bction  on  the  pcriphenl 
■ptenlc  norYe*  ftud  miiAol«A. 
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quiiiioe  is  injected  into  the  stomach,  vein^,  or  eellulrir  tissue ;  but  other 
investigators*  have  failed  in  their  attempts  to  produce  this  am^ierted 
contraction.  The  experiment  necessitates  such  abnormal  exposure  of 
the  organ  that  only  a  very  pronounced  and  very  constant  dliuiuution 
could  estAblish  the  assertion  that  quinine  produces  contraction  of  the 
spleen,  and  our  present  knowledge  indicates  that  the  alkaloid  has  no 
immediate  decided  influence  on  the  size  of  the  organ. 

Organs  of  Oirculation,  and  Blood.— Bnqu^t^  who  first  studied  cloBcly 
the  action  of  quinine  upon  the  circulation,  found  that  in  large  doses  it 
lowers  the  arterial  pressure  in  the  lower  auiiuais.  The  experiments 
have  been  conftmied  by  various  ob8ervei*s,  notably  by  Schlock ow  (De 
Chini  Sulfavici^  etc.,  BratisL,  1B60),  A.  Eulenburg  {Rdcherfa  Arcldv^ 
1865),  and  Cerna  (/oc.  <?if.,  194)»  It  has  been  abundantly  proved  that 
the  alkaloid  thrown  into  the  jui^ubir  vcin^  intn^duced  inttr  the  coronary 
artery^  or  in  any  way  brought  in  contact  with  the  heart,  lessens  the 
force  and  frequency  of  the  pulsations,  and  finally  produces  diastolic 
arrest;  also  that  this  result  is  not  influcticed  by  separation  of  the 
mammalian  heart  from  the  nerve-centres,  and  occurs  in  the  cut-out 
fpog'ft  heart.  In  man,  very  large  doses  of  quinine  (thirty  to  sixty 
grains)  lower  the  force  and  frequency  of  tbe  pulse ;  a  pulse-rate  of 
forty  has  been  noted,  and  in  rciiorlod  cases  of  quiuitie-poisoning  the 
pulse  has  been  imperceptible  at  the  wrist.  Under  the  latter  circum 
stances  the  pulse-rate  may  be  increased,  but  the  cardiac  force  is  reduced 
to  a  minimum.  The  evidence  is  eooelusive  that  both  in  man  and  in  the 
lower  animals  quinine  in  sufficient  amount  is  a  powerful  dq)res$ant  to  (he 
fttari -muscle  or  ganglia j\ 

Schrotf  (ilftjrf.  Jahrbikcher,  1875)  found  that  in  the  quininized  animal 
neither  galvanization  of  a  sensitive  nerve  nor  as])hyxia  was  able  to 
produce  vascular  contraction  and  rise  of  blood-pressure,  and  Jerusa- 
Itmsky  (^CentratbL  f  Med,  WissenscL^  1876,  p.  476)  asserts  that  in  frogs 
dilatation  of  the  vessels  could  be  seen. J  Further,  Professor  Robert, 
experimenting  with  the  excised  organs  of  the  warm-blooded  animals, 
and  Mr.  AVild,  experimenting  with  the  tortoise,  prepared  according  to 
the  method  of  Br.  Stevens  and  Donaldson,  have  found  that  very  weak 
solutions  of  quinine  sulpbate  (one  part  to  five  thousand)  cause  enormous 
dilatation  of  the  vessels,  with  consequent  increased  rapitlity  of  passage 
through  them  of  liquid  under  pressui-e.     It  is  probable,  tbcrefore,  that 


*  Mugendi«  {Gat,  i%f4tLf  1847),  and  especially  L.  T.  BochefoDtnLneji  Reeherehu  txpiri'^ 
mtntelttM  ^  tn  OoutrncHtiti  de  la  Rate,  Paria,  1873. 

t  PmntflUojcff  {Oentmibt,  A  Mni.  WU»€u»eh.,  ISSU,  xviii.  520)  itJit«i  tbftt  Atropine  wUI 
caiue  the  he&rt  arrej^ted  by  quinine  to  recoiDiiien««  iU  notioo, 

t  M.  Chirone  tHslieves  tbi»t  by  quinine  tho  boArt  is  arrested  !n  aHhe  dilntfition,  Tbe 
tbeory  it  Tery  improbftble.  See  RhuMta  Clmica  di  Bologna^  ab«iract«d  in  Jowfii,  dt  Phjf»iof, 
J\'orm.  tt  Pntholntf,,  JSTfl,  p.  84 i. 

Heubacb^in  a  serie«  of  experiments  on  tbe  influeneeof  gialvaniBntion  of  a  aensitire  nerve 
npon  tbe  circulation  a!t«r  tbe  exhibition  of  quinine,  fuiledl  to  deteet  any  paralyiant  action  of 
the  drag,  altbough  in  eomo  of  bli  g]c  peri  meats?  tbe  reflex  activity  vtm  paralysed. 


570 


GENERAL  REMEDIES, 


the  fall  of  the  arterial  pressure  in  poisoning  by  quinine  i>  in  part  the  i 
of  an  aetioti  upon  the  vessels,  * 

Both  Sdirnff  and  Jenisalimsky  noticed  that  the  fall  of  Lirtom 
prossuro  pnKliK'tHl  by  quinine  is  preceded  by  a  n^e  of  the  preH^^urtv  m 
companied  with  ae  mcrease  of  the  cardiac  action.  This  observation 
has  been  c^oniirraed  by  G.  See  and  Boehefontaino  {Compt.-Bfnd.  Afsid^  ^ 
iSW,,  t.  xevi,  p,  267);  hut  no  observer  seems  to  have  shown  thai  Ike™ 
rise  of  pressure  is  more  than  a  temporary  phenomenon,  S6e  and 
Bochefontaine  affirm  that  the  increased  cardiac  action  continuea  aoiu« 
time  afier  the  pressure  begins  to  fall.  The  primary  riae  of  prefigure 
may  be  the  result  of  a  E<timulant  action  upon  the  vaso*niotor  ciintre?*, 
as  JcriK^alimaky  found  that  it  was  not  produced  after  diviHion  of  lh« 
cord.  Jerusalimsky  attributes  the  increase  in  the  pulse-rate  to  paralysll 
of  the  inhibitory  apparatus,  a  view  which  is  supported  by  the  ast»el 
tion  of  (*erna  that  previouts  section  of  the  pneumogastric  prevent 
quickening  of  the  pulse-rate. 

I  have  never  been  able  to  perceive  any  depressiant  action  \\\ 
cu-culation  in  man  after  ordiriary  therapeutic  doses  (thi-ee  to  five  { 
of  quinine,  and  I  believe  that  in  tonic  doses  quinine  produces  no  percej 
tible  sedation  of  the  circulation,  but  that  the  largest  antiperiodie  dc 
have  a  distinct  inftucnee.f 

According  to  Bouorn  and  Ainredi,  to  Magendie,  to  Monneret,  to  Me* 
her,  and  to  Baldwin,  in  animals  killed  with  quinine  the  blood  is  found 
to  be  dark,  detibriiiated,  flui<l,  and  incapable  of  forming  a  clot.    Briquc 
however,  denies  that  this  alteration  of  tlie  blood  is  constant*  or  evcl 
common,  in  quininc-|>ni8ooing,  as  he  fotmd  it  in  only  four  out  of  twentj; 
three  dogs  so  sacrificed ;  and  ho  believes  that  it  is  merely  an  acciden 
dependent  upon  the  method  of  deiith,— a  conclusion  which  has  be 
confirmed  by  Dr.  H.  A.  Hare.     In  a  series  of  analyses  Briquet  found 
that  the  continued  use  of  quiuine  augments  the  proportion  of  flbril 
but  lowers  that  of  the  red  eorposclcs. 

In  18f»7|  Professor  Binz  announced  the  fact  that  quinine  added 
human  blood  in  the  proportion  of  one  part  to  four  thousand  imm^ 
diatcly  checks  and  in  a  short  time  arrests  the  amcpboid  mov*ement 
of  the  white  blood-cells.  Confirmation  of  this  has  been  fumitthed  bjj 
Schan*cnbroieh  {Inaug,  Dissert. ^  Bonn,  1867),  by  Kerner  (quoted  ifl 
Practitioner,  vol.  vii,  p.  321),  by  Geltowsky  (Practitioner,  vol.  vii.),  an 
by  Jerusalitnsky  (CentralM.f  Mtul  Wiss,,  1876,  p.  476).    The  minimui 

*  WbeHi  m  Wild!"*  experiments,  the  ftotion  of  quinine  wm  tnftlotained  for  »  tengtll 
time,  the  dilBrt&tion  wm  finttlly  followed  t>y  ooatraetion^  wlueli  oontraction  wmM  la  mU  proba- 
bilUj  the  outcome  of  a  post-mortem  rigidity. 

f  Some  Atudtet  h^Te  been  made  upon  the  action  of  the  drng  on  the  e»pillArle»  of  llie  brmic, 
hut  the  eviiJeaee  U  oonlniidialorj  and  insufficient,  Conialt  P§ycholoifi<sal  and  Mtdico'JUf^al 
Jimrnalf  1875,  p.  33;  also  Archive*  of  Medicine ^  l.  33. 

X  Archiv  /Ur  Micrmcop.   Anaiomity   ili.,   1867.      Conitulit   al»o,    Sxp^rimemitih   Umt*^ 
§uchumgen  Uber  dat  Wenen  der  ChtntmeirkuHtf^  HerllDy  1808;    Virthoi9'§  Arekiw,  lft40|  sir 
137  J  JierUrt.  Kim,  HWA«i»»cAri/*,  Kov.  1871, 
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effective  stren^^th  of  iho  Bulution  has  been  found  to  vftry  in  tliifcrent 
fipeeies  of  animalt*,  and  even  in  different  individuulrt  of  tl»ei«ame  (Species. 

It  Ida  matter  of  great  interest  to  determine  wiietiier  qirinino  auta 
in  the  living  organ ii*m  as  on  the  stage  of  tlie  mieruBuope  ;  anti,  to  settle 
this  point,  Pixifessor  Binz  (  Virchom's  Archiv,  1869,  BU.  xlvi.  p.  138)  haa 
espenmented  accordini^  to  the  njethod  of  Cohnheim.  He  found  that 
when  the  mesenteiy  of  enrurix^d  fvngs  to  whieh  qui  nine  had  been  given 
was  exposed  upon  the  stage  of  the  niieroseope,  no  accnmulation  of 
white  bluod-celb  in  the  houlII  vessels,  or  pus.sage  of  them  ont  into  tho 
tissues,  occurred  upon  irritation  j  or,  if  atter  a  time  these  pheoomcna 
commenced,  they  were  at  once  checked  by  a  small  hypodermic  injection 
of  the  alkaloid.  When  the  inflammatory  process  had  already  com- 
menced  in  a  '^Cohnheira  frog/'  an  injection  of  quinine  would  canse  the 
out-wandering  of  the  corpui^cles  to  cease,  and  wr>uld  bring  about  a 
gradual  clearing  of  the  white  cells  from  the  chokiid-up  vessels.  Pro- 
fessor Binz  further  took  two  young  eats,  and,  after  poisoning  one  of 
them  with  quinia,  exaniified  their  blood.  In  the  blood  of  the  un* 
poisoned  animal  Ibe  white  cells  were  tar  more  abundant  than  in  thati 
of  the  poisoned  eat.  From  these  facts  Professor  Binz  deduces  the  con- 
clusion that  quinine  acts  destructively  in  the  system  upon  the  white 
blooil-coqiuseles,  io  the  same  way  as  when  they  are  out  of  the  bofly. 
Dr.  Geo.  E.  Cutter  (Fsychohg.  Medico-Legal  Journ.^  Feb.  1875)  and  Dr. 
H*  A.  Hare  (Fhila,  Med,  Times,  xv,  43)  have  experimentally  confirmed 
the  effect  of  quinine  in  preventing  the  extrusion  of  white  blood-cells 
from  the  frog's  mesentery,  and  A.  Martin*  (Inaug,  Dissert. ,  Giessen, 
1868)  hasi  also  found  that  the  action  of  the  dtiig  is  apparent  iu  the 
centre  of  paivnehymatous  organs,  such  as  the  liver. 

On  tho  other  hand,  Schwalbef  could  detect  no  diffenmce  in  the 
blood  of  u  cat  befoi\)  aud  after  poisoning  by  quinine ;  and  the  experi- 
ments of  Gcltowsky  {ioc.  cit)  upon  t>ogs  and  guinea-pigs  have  yteldtvl 
similar  results:  in  all  eases  at\er  fatal  poisoning  by  tho  alkaloid  the 
movements  of  the  corpuscles  were  found  to  be  very  active. 

The  correctness  of  tho  original  observation  of  Professor  Binz  upon 
the  out- wandering  of  the  %vhilo  blood -corpuscles  in  the  Cohnheim  frog 
must  bo  considered  as  established,  but  it  is  not  proved  that  the  failure 
of  the  blood-corpuscles  to  escape  fVom  the  irritnted  vessels  is  due  to  tho 
arrest  of  their  amceboid  movements  by  the  quinine.  In  a  series  of  ex- 
periments Dr.  IL  A.  Hare  (loc.  cit,)  found  that  the  vessels  in  the  cin* 
ehonized  frog  were  much  more  contracted  and  had  their  walls  much 
thicker  than  in  a  corresponding  ffog  without  quinine.  This  contrac- 
tion of  the  vessels  is  thought  by  Dr  Hare  to  be  the  result  of  a  direct 
action  exerted  by  the  drug  u|:M>n  the  muscular  coat  of  the  arterioles.  It 
is  certain  that  the  alkaloid  reduces  very  markedly  the  force  of  tho 


•  Quoted  bj  Binz,  Virchow's  Areht'p,  Bd.  xlvi.  p.  137. 
t  Quotetl  by  K«rucr,  PJlUffer't  ArehiVf  Bd.  i.  p»  203. 
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lieart.  It  is,  therefore,  possible  thut  the  quifitne  prevents  the  out- 
wandering  hj  le^seniiig  tbe  force  which  is  driving  the  eorpuselo^  and 
at  the  Haine  time  inci'easing  the  resistance  of  the  capillary  walls.  It 
must  be  considered  etill  doubtful  how  fnv  quinine  affects  iho  whito 
blood-corpu&c;le8  in  the  circulation  even  when  it  is  adminiBtered  in  poi- 
Bonons  doses.  When  therapeutic  do^es  arc  employed,  the  doubt  aa  to 
it8  powora  is  of  coursic  stiil  i*tron;j^er. 

It  would  seem  that  quinine  acta  also  u])on  other  portions  of  the 
blood  than  the  whito  eorpusclos.  Manassein  {Ueber  die  Dirnetmonen  der 
rothen  Bhitknrperchen  unter  verschieiknrn  Verlidltnissen^  Berlin,  1S72) 
bass  found  that  in  fever  occurring  in  the  lower  animals  the  red  corpus- 
clc9  are  di  mi  niched  in  size.  If  iu  this  condition  a  decided  dose  of  an 
antip}Tetic,  such  as  quinine  or  alcohol,  he  given,  and  the  temperature 
falls,  the  globules  resume  their  normal  size.  That  the  change  is  due  to 
the  fall  of  the  temperature  rather  than  to  a  direct  action  of  the  drug 
isj  I  thinkj  demonstrated  by  the  fact  of  its  occurrence  whenever  the 
fever-heat  is  lowered  by  the  application  of  external  cold.  The  expcn* 
meuts  of  Manassein,  therefore,  do  not  prove  that  quinine  exerts  any 
direct  action  on  the  red  corpuscles,  Tbe  investigations  of  Bin«  {Arch, 
/  Exper.  Path.  u.  Pharm,,  Bd/L,  Hefti.j  lB73)j  however,  appear  to  show 
that  the  alkaloid  lessens  the  ozonizing  power  of  the  bk»od  ;  for  he 
found  that  in  young  cats  to  which  he  had  given  a  very  large  but  not 
fatal  dose  of  qyinine  the  freshly-drawn  blood  affected  the  tincture  of 
guaiac  much  less  than  it  normally  should. 

When  blood  is  drawn  from  the  body  and  allowed  to  statid,  acid  is 
developed  in  it  Zunat  (Inaug.  Bissert.^  Bonn,  18(i8),  who  has  studied 
this  subject  most  closely,  divides  the  investigation  into  study  of  the 
production  of  acid  in  the  time  from  the  escape  of  the  blood  from  the 
vein  to  its  coagulation,  and  study  of  the  slow  changes  which  increase 
its  acidity  when  coagulated  until  putrefaction  has  fairly  set  in.  Pro- 
fessor Binz  believes  that  this  development  of  acid  is  due  to  oxidation, 
and  by  an  elaboi^te  series  of  ex]>criment8  has  determined  that  quinine 
(also  sulphate  of  bebeerine  and  picrate  of  sodium  in  almost  as  great 
degree)  inhibits  these  changes  YQvy  greatly  in  both  their  varieties. 
These  experiments  are  in  accord  with  the  previous  ones  of  A.  Schulle 
(CentraWL  f,  Med,  Wissensch.^  Nov.  1871):  the  facts  may^  therefore,  be 
considered  proved. 

If  ozonized  oil  of  turpentine  be  dropped  into  an  alcoholic  solution 
of  guaiac  resin,  no  alteration  of  color  occurs;  but  if  a  drop  of  blood 
be  added,  the  blue  appears  at  once :  i,e,>  the  blood  acts  as  a  carrier  of 
02one  ft*om  the  turpentine  to  the  resin.  Professor  Binz  has  found  that 
quinine,  even  in  so  small  an  amount  as  one  part  in  twenty  tbf>nsandt 
has  a  perceptible  influence  in  preventing  this.  Similarly,  when  into  a 
dilute  watery  solution  of  the  sulphate  of  indigo  carbonate  of  sodium  i« 
thrown  until  the  reaction  is  decidedly  alkaline,  and  a  little  blood,  and 
Bubsequently  ten  drops  of  ozooiaed  turpentine,  are  added,  a  green  color 
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im  at  oiice  to  develop,  and  in  a  little  while  pasgos  into  the  clear 
yellow  of  isutin.  In  thia  €aso  nlau  the  blood  iicti*  as  a  carrior  of  oaono ; 
and  Binz  and  his  pupil  Uansoiie  {Inaug,  Dissert.^  Bonn,  1871)  have 
found  that  quinine  also  inhiliitti  this*  action,  one  part  of  it  added  to  a 
thousand  of  the  mixture  dehiyinrr  the  change  of  oolor  fur  an  hour.  In 
those  experimeDta  Binz  used  a  lar^o  number  of  different  salts  of  qui- 
nine, and  found  that  they  acted  identically.  That  the  action  of  the 
aLkaloid  waH  on  the  blood,  not  on  the  indigo  and  guaiae  solutioud,  waa 
shown  by  the  fact  that  when  fciiinilar  solutions  without  the  blood  were 
shaken  in  the  air  and  ahaorbed  ozone,  the  characteristic  colorations  of 
ita  action  were  produced  just  as  readily  when  quinine  was  absent  as 
when  it  w*as  present.  Binz  also  proved  that  the  n^l  corpuscles  were 
the  portions  of  the  blood  ailectod.  On  adding  ci'ystuUized  ha^rnoglobin 
from  horses'  blood  to  the  guaiac  solution  he  found  that  it  acted  as  au 
ozone^bearer  between  the  turpentine  and  the  guuiao,  and  further  demon- 
strated that  quinine  had  the  power  of  preventing  thin  action. 

Ab  it  is  established  that  quinine  exerts  some  antipyretic  action 
(see  p.  580)  in  ordinary  fever,  it  is  an  exceedingly  plausible  theory  that 
the  lowering  of  temperature  is  due  to  a  checking  of  the  ozonizing 
power  of  the  blood.  To  attribute^  however,  the  geneml  medical  vii-tues 
of  quinine  to  an  action  on  the  white  eorpuscles  seems  to  me  unreason* 
able;  for  from  the  experiments  of  Professor  Binz  himself  upon  the 
lower  organisms  it  would  api)ear  tliat  quinine  acts  upon  all  animal  ger- 
minal matter  J  and  it  is  probable  that  the  protoplasm  of  the  nervous 
systera,  being  more  specialized  tban  that  of  the  white  corpuscles, 
would  be  more  susceptible  to  the  iritiuence  of  the  alkaloid.  Pi-ofessor 
Binz  states  that  both  eonine  and  camphor  act  n*ore  iWcibly  upon  the 
white  corpuscles  out  of  the  body  than  does  quinine,  and  Drs.  T.  Lauder 
Brunton  and  Theo.  Cash  have  found  that  morphine,  veratrine,  aud 
codeine  check  the  ozouizmg  power  of  the  blood,  while  dig! tali nc, 
picrotoxine,  and  catteine  increase  it.  Each  of  these  principles  has  its 
own  pei^uliar  physiological  action,  differing  from  that  of  quinine  and 
the  other  alkaloids  {St.  Barthnhmxew's  limp.  Mep.,  xviii,  269).  It  seems, 
therefore,  to  me  absurd  to  attribute  such  diverge  physiological  actions 
to  the  one  common  property  of  the  group,  and  I  think  that  we  must 
Consider  the  antozonizing  power  of  quinine  as  simply  one  of  its  func- 
tionSj  and  not  as  the  basis  of  all  its  relations  with  the  human  organism* 

Antiseptic  Action,— A^  long  ago  as  1765,  Dr.  Pringle  {^Obstrvations  on 
Diseases  of  the  Army^  Jjondon,  1765)  called  attention  to  the  fact  that 
cinchona  bark,  in  <leeoction  or  powder,  has  the  power  of  preventing  for 
a  time  piitrefactiim  in  flesh  *  and  more  recently  the  suViject  has  been 
studied  by  JIayer,  by  Pavisi,  by  Hallior  {Das  Cholera- Cnntaglum^  Leip- 
sie,  1867),  by  Hcrbst,  by  PoJli,  and  especially  by  Binz  (  Virchow's  Archiv^ 
1869,  Bd.  xlvi.  p.  68;  and  Untt^rsuchuntjen  uber  das  Wesen  der  Chinin- 
wirkung^  p.  20),  to  whose  elabomte  articles  I  must  refer  my  readers  for 
details  and  references.     The  experiments  of  these  authorities  have  de- 
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monBtrated  that  qiiinioe  in  the  proportion  of  one  part  to  three  biindred 
will  preserve  for  a  long  time  flee^h,  meal,  milk,  butter,  urine,  albumen, 
etc.j  and  will  check  very  markedly  the  aleobolie  fermentation  in  honey 
or  in  syrup.  Professor  Binz  has  proved  that  this  antiseptic  action 
IS  due  to  a  poisonous  influence  exerted  by  the  quinine  upon  the  fUngi 
which  are  the  immediate  cause  of  the  changes.  According  to  his  ex- 
periments, tiie  larger  infusoria,  such  as  Paramecia  and  Colpoda,  are 
killed  by  a  solution  of  quinine  of  tlie  strength  of  one  in  eight  hundred 
iaimediately,  of  one  in  one  thousand  al^er  some  minuteSj  of  one  in 
twenty  thou^?and  after  some  bom's.  Upun  the  oi*dinary  mould  Penicib 
hum,  upon  Vibrios  and  Bacteria,  as  well  a«  upon  the  higher  infu^oria^ 
quinine  acts  with  a  similar  tatality.  In  the  case  of  the  Vibrios  and 
Bacteria  a  decidedly  8trongt.'r  solution  than  the  one  mentioned  is  re- 
quired to  quiet  movement.  Bochefontaine  (Archives  fie  Physiologif, 
July,  1873)  found  that  a  solution  of  one  per  cent*  was  needed  for  a 
vigorous  rapid  action,  and  that  some  active  granules  eoold  even  be  found 
in  it  after  three  days.  According  to  Binz,  the  singularity  of  the  influ- 
ence of  quinine  is  shown  by  the  fact  that  a  solution  of  saltcin  in  the 
proportion  of  one  part  to  forty  docs  not  kill  Paramecia  and  Oolpoda. 
indeed,  these  infusoria  were  not  even  affected  by  this  strong  solution 
of  salicin,  and  they  endured  a  solution  of  morphine  of  one  part  to  one 
hundred  and  twenty  for  an  hour,  and  a  five-per-eent,  solution  of  strych- 
nine for  some  minutes.  Although  fungi  will  appear  after  a  time  in 
ordinary  solution  of  the  sulphate  of  quinine,  I  think  it  must  be  con- 
sidered well  establiwhcd  that  this  and  other  salts  of  the  alkaloid  are 
extremely  poirtonous  to  the  fungi  of  putrefaction  and  of  other  ordinar}^ 
fermentations. 

Utents> — In  1871,  Dr.  Montevenli  announced  {Annales  et  BuUdin  de 
la  Societe  de  Medecine  de  Oftnd^Ma}\  1871}  that  quinine  is  a  uterine 
stimulant,  causing  at  times  in  the  gra\nd  womb  contractions  sufficiently 
violent  to  induce  abortion,  and,  when  given  during  labor,  intensifying 
greatly  the  uienne  pains,  and  after  labor  causing  rapid  expulsion  of 
the  placenta  and  arresting  uterine  hemorrhage;  affirming,  further,  that 
in  amenorrhcea  or  in  menorrhagia  from  uterine  inertia  its  action  is  do 
less  marked.  Although  this  has  been  received  as  new  the  world  over, 
BO  long  ago  as  1855  Dr.  John  S,  Wilson  (Southern  Medical  and  Surtjical 
Journal^  p.  34 Ij  1855)  called  attention  to  the  uterine  action  of  quinine, 
and  in  18G0  reasserted  his  beliet*  (Southern  Journal  of  Mr^dicine,  Sept. 
1860),  which  in  the  mean  while  had  been  confirmed  by  Dr.  J.  H.  Rich 
in  the  Charleston  Medical  Journal  and  Reinew ;  and  in  1858  Dr,  Jo».  J. 
West  (Siivannah  Journal  of  Medicine^  i*  19)  wrote,  •*  3Iany  regard  the 
use  of  quinine  as  dangerous  and  even  criminal  in  any  diseases  in  preg- 
nant women»  The  belief  of  these  persons  is  that  this  substance  exer- 
cises a  direct  influence  upon  the  uterus,  causing  powerful  contractions  and 
expulsion  of  the  ftetus.  And  to  support  this  notion  they  are  readv  to 
bring  forward  innumerable  instances  of  abortion  after  its  use^ — of  cases 
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■eudden  suppreesion  relieved  by  a  prompt  use  of  the  same  remedy,** 
lie  theu  goes  on  to  say  that  these  aljoriioiis,  etc.,  were  due  to  the  iriler- 
mitteot  fever  and  not  to  the  drug.  Surely  this  is  enough  to  ehow  that 
the  oxytocic  action  of  quinine  \vu8  believed  in  many  years  ago  by  num- 
bers of  our  Southern  practitioners.  The  question  now  is  whether  the 
drug  has  any  gufh  action.  It  is  evident  that  the  answer  to  this  shoutd 
bo  made  out  in  three  different  ways.  First,  Is  there  any  evidence  of 
quinine  producing  abortion  in  healthy  women  or  in  females  of  other 
animals  ?  Second,  How  strong  is  the  evidence  of  its  producing  abortion 
in  women  suftering  from  ague?  Third,  What  is  the  evidence  in  i*egard 
to  the  action  of  quinine  during  labor  ? 

In  regard  to  the  first  of  these  sub-questions,  the  only  affirmative 
evidence  I  have  met  with  is  in  the  experiments  of  M.  RanciUia  {L'  Union 
Medicale,  18T3),  who  saw  abortion  in  two  bitches  follow  the  administra- 
tion of  from  six  to  nine  grains  of  quinine  :  as  the  pups  in  one  case  were 
already  dead  before  the  administration  of  the  drug,  it  would  seem  that 
ibis  investigation  was  not  on  such  a  scale  as  to  be  at  ali  conelusive. 
Moreover,  I  have  given  quinine  to  two  pregnant  cats,  in  one  case  in 
sufficient  quantity  to  cause  death,  without  disturbing  the  products  of 
conception.  Furthermore  I  have  met  with  no  evidence  that  quinine  is 
capable  of  inducing  abortion  in  healthy  pregnant  women*  Br.  Hayre's 
case  {American  Practitioner,  1871,  p.  260)  is  certainly  no  proof  what- 
ever that  quinine  will  originate  labor,  as  labor  had  commenced  under 
the  influence  of  the  hot  and  cold  douche  and  other  measures  employed 
before  the  quinine  was  given.  Professor  Chiara,  of  Milan,  has  furnished 
(L' Union  Mc*ficakj  Nov.  20,  1873)  very  strong  evidence  that  quinine 
is  incapable  of  originating  uterine  contractions  in  healthy  pregnant 
women.  In  his  public  service,  two  doses  of  a  gramme  (15.34  grains) 
each  were  given  without  effect  daily  for  two  successive  days  to  eight 
women  all  in  the  eighth  month  of  pregnancy.  It  being  necessary  to 
cause  abortion,  one  gramme  was  given  daily  to  one  woman  for  seven 
days,  lo  another  for  three  days,  without  in  either  instance  any  effect, 
BO  that  the  labor  had  to  be  brouglit  on  in  the  usual  manner.  On  the 
whole,  I  believe  that  the  first  question  must  at  present  bo  answered  in 
the  negative. 

Ill  answer  to  the  sc^cond  sub-question,  some  evidence  has  already 
been  adduced  to  show  tliat  abortion  may  be  so  caused.  To  it  may  be 
added  the  assertion  of  Dr.  Wal raven  {Bost.  M&L  and  Surg.  Journ.^  1873) 
that  he  has  frequently  seen  the  exhibition  of  quinine  followed  by  abor- 
tion, the  record  of  two  cases  of  such  character  by  Dr.  Burt  (Maliail 
and  Surgical  lieporfer^  1B70),  and  no  doubt  the  artirmatioos  of  others 
Hpiich  I  have  not  seen.  Opposed  to  this,  however,  is  the  overwhelming 
^fct  that  the  great  body  of  the  pmfe8sion  have  for  centuries  been  giving 
qxiinine  in  one  form  or  other  to  pregnant  women  indiKcriminately,  and  if 
abortion  hml  been  produced  it  must  have  been  noted  long  ago.  Further, 
ect  testimony  is  not  wanting.     Malaria  often  induces  abortion,  and 
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86^  C*  dissolvod  in  an  hour  only  0.398  part  of  pure  quinine.  Water 
Batai*ated  with  carbonic  acid  gaa  dissolves  the  sulphate  of  quinine 
pretty  freely  J  and  Iverner  alno  experimentally  determined  that  when 
a  neutral  sotutiou  of  a  sait  of  quinine  i»  added  to  a  very  dilute  solu- 
tion of  carbonate  of  sodium  no  precipitate  occurs.  It  would  appear, 
then,  that  the  quinine  is  held  in  solution  in  the  blood  by  reason  of  the 
loosely-combined  carbonic  acid  gaa  in  that  fluid. 

It  has  been  proved  by  the  analyses  of  Landerer  (^Mepertorium  fur 
JPharmacie^  Bd.  xxr.,  1836),  of  Dietl  {Wiener  Medmnisehe  Wochen- 
schrift,  1852),  of  Briquet  (Iqc.  cit),  of  Binz,  and  of  Be  Eenzi  {BulL 
Therap.^  t,  xcL  p.  45)^  that  quinine  escapes  from  the  body  through  the 
kidneys.  According  to  Briquet,  it  may  generally  be  fi>und  in  the  urine 
half  an  hour  after  the  administration  of  a  large  dose*  Its  removal, 
according  to  the  researches  of  Biuz,  goes  on  slowly^  for  it  is  stated  (loc. 
at,  p.  167)  that  in  six  experiments  only  a  little  more  than  two-thirda 
of  the  ingested  quantity  was  excreted  in  the  tirst  forty-eight  houi*8. 
Further,  Be  Eenzi,  Yvon,  and  Dietl  (Die  Pjfanzenstoffe,  1883,  p-  M43) 
have  found  it  in  the  urine  six  or  seven  days  after  the  ingestion  of  the 
last  dose.  Dr,  L.  Thau,  however,  in  three  experiments,  out  of  the  4.458(3 
^grammes  of  the  alkaloid  which  were  givenj  recovered  from  the  urine 
paasod  during  the  forty-eight  hours  4-3  grammes,  so  that  only  0.158tJ 
gramme  remained  unaccounted  for.  A  portion  of  this  residue  was 
perhaps  lost  in  the  chemical  operiitiona ;  but  it  is  probable  that  some 
of  the  quinine  is  eliminated  through  other  channels  than  the  kidneys, 
since  Professor  Binz  has  found  it  in  the  aaJtva  of  a  poisoned  dog,  and 
Landerer  (Buchnefs  Hepertorium^  1831)  and  1842)  states  that  he  has 
detected  it  in  the  urinCj  sweat,  tears,  milk  of  nursing  women,  and  in 
the  serum  of  dropsical  etf'usionSj  while  Albertoni  and  Do  Rensti  tind  it 
abundant  in  the  bile  when  it  has  been  taken  by  the  mouth,  but  not 
when  it  has  been  given  h}^>odcrmicully.  Dr:  Thau  dotormiucd  that 
from  a  third  to  somewhat  less  than  half  of  the  ingested  qui m' no  escapes 
from  the  body  in  the  first  six  hours,  and  that  in  the  fii'st  twelve  hours 
about  three-fourths  are  excreted*  Welitschkowski  found  {St.  Fetersb, 
Med,  Wochenschr,^  1876)  an  elimination  of  sixty-five  per  cent,  the  first 
day,  and  twenty-five  per  cent,  tho  second  day.  Prior  gives  the  second 
day  as  the  usual  final  limit  of  elimination.     I  think  we  may  consider 


•  Dr.  G.  Kflfuer  {PJfUgtr'g  Arehtv/Ur  Ph^tfolotjU,  1870)  userts  that  the  qnlnlos  u  ex- 
eretdd  it  iD  an  amorphouii,  nnoryBtaUizable  form.  Ho  iLlflo  biM  diaoovercKl  in  tbo  urme  of 
peraoni  i&king  qnininfl  a  peculiar  subBtanofl,  Bom<!tiiiifi!S  aratir]thuuf,  aouietimeji  im  iickulaf 
prUinatio  cryatal^i,  free  from  biUer  taste,  potiC»»i]ig  tbo  qtiin Sue  inftarcdoenae^  which  ho  be- 
lievef  to  be  a  derivulive  formed  in  the  bwly  from  the  ingested  &lkalojd.  M^  has  not  been 
able  to  j|«t  thti9i  aubstnooe  in  Huob  qaantity  ns  to  analyse  ti  or  further  exaitilne  it^  but  htua 
produced  a  principle  {dih^dr*tx^U  qumfne)  which  bo  believes  to  be  idestical  with  it  hj  acting 
on  qumine  with  tho  permanganate  of  pi]t(L8:iiiiim«  An  elaborate  aariea  of  oxperimenta  have 
■hown  that  the  dihydroxyle  citiiniue  is  phj*itilogicnIlj'  inert.  Tbia  dihjdroxjle  quinine  moiSt 
be  produced  in  smaU  aniount^  if  at  all,  an  there  ia  abundant  evidence  that  quinine  ui  largely 
exereted  as  qninine  (see  Pharm.  Joum.  and  Trant.^  ix.  125). 
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that  after  a  few  doses  the  alkaloid  is  practically  eliminaied  in  fi^rifd^U 
hours,  but  that  when  it  has  been  given  continuously,  or  whoo  kklo^* 
diseufie  or  gn*at  feebleness  of  circulation  exists,  the  system  maycOBtki 
a  notable  amount  of  the  quinioe  for  a  longer  period.  The  raMifehn 
of  Welitschkowski  are  in  accoitl  with  those  of  JurgenBen  aad  Thanil 
showing  that  in  cardiac  and  renal  dijjease  and  in  low  fevers  eliminAttOA 
proceeds  very  slowly,  more  of  the  alkaloid  being  thrown  off  m  tki 
seoond  than  in  the  fir^t  six  hours  after  its  ingestion. 

Ranke  was,  I  believe,  the  tinst  to  notice  that  quinine  prodii 
great  decrease  in  the  elimination  of  uric  acid.     This  was  confirmed  tf 
H*  v.  Bosse  {Inaug.  Diss,,  Borpat,  1862)  and  by  Dr,  G.  Kcmer  (Ptlk^'^ 
ArchiVf  1870,  iii.  93).     The  latter  observer  found  that,  when  about  aiiw* 
grains  of  quinine  were  taken  in  divided  doaes  during  the  coui'se  of  tl** 
day,  the  urea  was  decreased  not  quite  one-eighth,  the  uric  acid  to     ^ 
little  less  than  one-balf»  the  kreatinine  was  slightly  increased,  and  it^-* 
nitrogenous  inatenal  decreased  about  one-ninth.    When  a  irery 
dose  ( thirty -eight  gi^ains)  was  taken  in  the  mornings  the  urea  and 
kreatinine  were  each  decreased  about  one-fourth^  as  was  al»o  ihe  coll 
tive  nitrogenous  material ;  the  phosphoric  acid  was  lessened  about 
fifth,  and  the  uric  acid  about  four-fifths.     Zunt£  (quoted  by  G,  Sir 
burg,  Airhiv  fiir  Exper,  PaiL,  Bd.  ii,  p.  343)  found  that  twenty-Af 
grains  of  quinine  reduced  his  elimination  of  urea  nearly  forty  per  oen 
A.  Sebultc  also  found  1.8  gnimmes  of  quinine  depress  the  eliminatiQ 
by  the  kidneys  thirty-nine  per  cent,  {Inaug,  Diss,,  Bunn,  1870); 
in  the  experimentt*  of  Unruh  (  Virchows  Archiv,  186D,  xlviii.  2:27) 
action  of  the  alkaloid  in  depressing  urea  eliniination  was  not  const 
and  in  the  trials  of  H.  Oppenheim  (Pftuger's  Archiv,  1880,  xxxiii. 
the  excretion  of  urea  was  actually  increased.     Nevertheless,  the  expor 
raents,  upon  the  dog,  of  Rabuteau  {BulL  Therap.,  Lxxv,  475)  and 
Hermann  von  Boeck  (  Untersuchungen  uber  die  Zersetzung  de4  Eiweis. 
im   Thierkorper,  Munich,  1871),  bear  strong  evidence  to  the  fnct 
quinine  does  decrease  the  elimination  of  urea  ;  and  the  recent  ve 
elaborate  studies  of  Br.  Prior  (Pfiiiger's  Archiv,  Bd.  xxxiv,  p.  237)  wmr. 
rant  us  in  believing  it  established  that  quinine  powerfult ij  depreMtt  tkt 
elimination  of  the  nitrogenous  excretorg  principles.     That  such  decitMni 
is  due  to  diminished  formation,  and  not  to  lessened  elimination,  seems 
proved  by  the  fact  that  in  Prior's  experiments  there  was  no  iact^Mse 
of  nitrogenous  excretion  beyond  the  norm  following  the  omiesioil  af 
the  quinine.     It  seems  to  be  established  that  quinine  has  a  direct  or 
indirect,  depressing  influence  upon  the  tissue-changes  of  the  human  organi^n 

Contrary  to  what  might  have  been  expected,  Strassburg^  in  an  el 
orate  series  of  experiments,  found  that  quinine  had  no  decided 
upon  the  elimination  of  carbonic  acid  either  in  healthy  or  in  fev« 
rabbits.      These  observations  of  Strassburg  are  opposed  by  those 
Boeck  and  Bauer  {Zeitschr,  fur  Biohg.,  Bd.  x.),  who  found  that  in  cal 
large  doses  of  the  alkaloid  cause  in  the  first  stage  of  their  actiou  h 
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[  carbonic  acid  production,  but  that  when  the  convulsion s  appear 
the  carbouic  acid  is  increased  as  ihc  result  of  the  incroufcied  innseular 
activity.  Pi>3 feasor  R.  H.  C'hitten*]cn  (Studies  from  the  Laboratory  of 
Yale  Universitt/,  vol  ii.  p.  223 )  found  that  fatal  doses  of  quinine  given 
to  fasting  rabbits  had  no  decided  effect  upon  carbonic  acid  pr<*duction 
until  just  before  death,  when  both  the  animal  tenipemture  and  the 
exei'otioti  of  carbonic  acid  fell  distinctly.  Un  the  other  hand,  small 
doses  of  quinine  seemed  to  cause  a  jo^nidual  falling  off  in  the  carbonic 
acid  elimination.  Although  the  evidence  is  somewhat  coutrarlictory,  it 
appears  to  show  that  any  action  of  quinine  upon  carbonic  acid  elimi- 
nation must  be  very  feeble  and  uncertain. 

Therapeutics, — At  present  our  estimate  of  the  value  of  quinine  in 
di8e4ise^  and  our  knowledge  of  its  therapeutic  use,  rest  solely  upon  din- 
kill  observation,  although  recent  researehcH  have  enabled  us  to  frame 
at  least  a  plausible  explanation  of  the  method  in  which  it  overcomes 
malarial  disease. 

On  account  of  its  power  of  arresting  or  preventing  putrefactive 
fermentation  by  killing  the  microscopic  entities  which  produce  such 
changes,  Professor  Bi nz  has  recommended  it  in  the  so-called  septic  dis- 
eases.  The  chief  evidence  which  he  produces  is  in  some  ten  experi- 
Snants  made  upon  dogs  and  niblnts.  In  each  of  these  experiments  two 
mmilar  animals  were  poisoned  with  putrescent  liquids,  and  to  one  of 
the  pair  quinine  was  freely  administered.  Tu  two  cases  the  cincho- 
^ij&ed  animal  rt;coveredj  while  its  fellow  perished;  in  three  experiments 
meither  of  the  animals  died;  and  in  the  other  five  trials  the  eincho- 
anised  animal  lived  from  t^^o  to  twenty-four  houi*s  longer  than  the  other. 
These  experiments  are  certainly  too  few  and  indecisive  to  prove  in  any 
degree  Frofe^^sor  Binz's  view.  To  my  mind  they  indicate  very  strongly 
"thiski  quinine  has  no  such  influence  over  the  disease  ae  he  claims  for  it, 
3f  living  germs  in  the  blood  were  really  the  cause  of  the  septic  symp- 
|i,om8,  and  if  quinine  killed  such  germs,  its  action  would  be  as  manifest 
and  as  unmistakable  as  it  is  in  intermittent  fever.  The  results  of  Pro- 
i*es«or  Binz's  experiments  indicate  no  euch  specific  action,  but  rather 
"that  the  quinine  in  such  cases  does  good  by  sustaining  the  nervous  sys- 
tem, or  in  some  other  unknown  manner.  In  pycemia  in  man,  quinine 
liaa  been  frequently  employed,  but  exerts  no  specific  action. 

It  has  not,  that  I  know  of,  been  proved  that  therapeutic  doses  of 
quinine  lower,  to  any  marked  extent,  bodily  temperature  in  the  healthy 
man.  Dr.  G.  Kerncr  and  Br.  Jftrgensen  have  each  noticed  that  full 
doses  of  quinine  appear  in  a  healthy  man  not  to  affect  sensibly  the 
temperature,  but  to  prevent  the  rise  which  normally  occui's  from  exer- 
cise. Thus,  in  Kerners  experiment,  certain  gymnastic  exercises^  which 
'when  performed  in  his  ordinary  state  elevated  his  bodily  temperature 
2°  C,  affected  the  latter  to  the  extent  only  of  0.2^  to  0.35°  C.  when 
quinine  was  tixicly  exhibited. 

Even  Dr.  C.  Liebermeister  {Dcutach.  Arch,  f,  KUn,  Med.,  1867,  Bd. 
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ill,)  acknowledges  that  numerous  experiraents  Lave  »hown  him  Uui 
the  alkaloid  hfis  no  constant  action  on  the  br^dilj  heat  m  beatlh^ftiid 
details  a  case  in  which  forty  gi'ains  administered  within  seven  boon 
caused   no  depression  of  temperature.     The  same  authority  ditms, 
however,  that  by  a  very  large  number  of  experiments  he  has  daooa* 
strated  its  power  of  lessening  fever-heat.    In  one  hundred  and  sevoDty-, 
eight  observations  in  typhoid  fever^  twenty  grains  of  the  quinine  havinjl 
been  given  during  the  night,  the  moniing  temperature  was  lower  ih 
that  of  the  previous  evening  by,  on  the  average,  1.63^  C\     On  ootl 
hundred  and  seventy-six  ditferent  occasions  a  scruple  of  quinine  wail 
given  during  the  day;  sixty-nine  times  the  temperature  was  lower ii 
the  evening  than  in  the  mornings  ten  times  it  was  the  same  as  in  tb 
morning,  and  ninety -seven  times  it  was  higher  than  in  the  morning 
A  committee  appointed  by  the  London  Clinical  Society  (^Transactm 
1870,  vol.  iii.  p.  201)  experimented  with  the  drug  on  about  fifty  ca« 
of  various  diseases.     They  assert  that  the  antipyretic  action  of  lar^i 
doses  was  very  decided,  appearing  within  from  one  to  two  houns  af\er 
the  exhibition  of  the  drug,  and  lasting  from  a  few  to  many  hour*-    Ii 
a  very  recent  publication  Liebermeister  states  that  he  has  given  son 
ten  thousand  doses  of  quinine  as  an  antipyretic  and  has  almost  ui 
bounded  confidence  in  it.     Ho  insists  that  from  twenty  to  forty-fin 
gi-ains  must  be  given  within  the  hour^  and  not  repeated  oftener  thaa  on 
in  twenty- four  or  forty-eight  hours. 

Naunyn  and  Quincke  (Mekherfs  Archiv,  1869)  found  that 
times  quinine  prevented  the  development  of  fever  after  the  divuitQl 
of  the  spinal  cord  in  animaln,  but  in  otiier  cases  failed  to  do  so.  Bii 
(London  Practitioner^  p,  4,  1870)  has  achieved  similar  results:  he 
that  if  the  conditions  of  the  fever  are  too  favorably  constituted  the 
effect  of  the  quinine  fails  thoroughly.  The  drift  of  our  present  cliaia 
evidence  seems  to  indicate  that  quinine  exei-t^  in  febrile  disease  a  decid 
antipjTetic  action,  which  is  especially  manifested  during  those  i 
of  disease  in  which  the  natural  tendency  is  towards  a  lowering  < 
temperature.  In  typhus  and  typhoid  fever^  &carlatina,  severe  eiysip 
rheun^atic  hyperpyrexia^  etc,,  after  the  use  of  the  cold  bath  (see  Part  1 
twenty  grains  of  the  alkaloid  are  often  efficacious  in  delaying  the  l 
turn  of  the  excessive  fever  If  the  experiments  spoken  of  above  hi 
correct,  this  reduction  of  tem]>erature  must  be  due  to  aD  action  on 
the  tissues  and  not  on  the  central  nervous  system »  It  would  aeem^ 
however,  more  probable  that  quinine  acts  as  an  antipyretic  by  stia 
lating  the  iuhibitory  «4)«Tm€Skl  centre ;  but  decision  of  this  must 
reserved  for  future  investigations-  As  an  antipyretic  the  drug 
be  used  whenever  there  is  serious  elevation  of  tempemture,  except^ 
be  in  cases  of  simple  inflammation  of  the  brain  or  its  membranes. 
antipyretic  remedies  appear  to  act  more  strongly  on  children  than  i 
adults;  and  accordingly  Dr.  Hapmnnd  (Deutsche  KUnik,  1874,  p.  5l 
has  found  quinine  of  the  utmost  service  in  serious  diseases  of  chiWr 
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with  high  temperature,  espoeially  lobular  pneumonia.  Much  of  the 
failure  which  has  hitherki  attended  its  employmeut  undoubtedly  has 
been  due  to  a  fault v  method  of  adminisLratian, 
■  As  a  simple  toniCj  quinine  is  largely  used,  cypccrally  in  combination 
with  iron,  I  am  not  entirely  convinced  that  it  is  of  much  more  value  in 
simple  dehility  than  is  quassia  or  other  simple  hittei's ;  hut  if,  as  is  prob- 
able, it  ho  true  that  quinine  lessens  to  a  veiy  great  extent  the  elimina- 
tion of  nitrogen,  i.e.,  the  consumption  of  tissue,  the  general  practice  is 
well  founded.  Dr,  Hare  (Boston  Med.  and  Surg.  Journ.,  vol.  cxiv.  p.  73), 
as  the  result  of  observations  made  upon  himself,  believes  that  quinine 
has  a  distinct  action  in  increasing  the  formation  of  the  red  blood  cor- 
puscles.    If  this  be  correct,  it  must  have  ei^^pecial  value  as  a  tonic. 

When  administered  in  very  large  doses,  quinine,  as  has  been  already 
shown,  acts  as  a  powerful  deprew?*ant,  and  as  such  it  has  been  used  by 
Briquet  and  other  French  physicians  in  rheumatism.  As  much  as  sixty 
or  seventy  grains  a  day  have  been  given,  and  it  is  beyond  dispute  that 
under  the  influence  of  these  heroic  doses  the  symptoms  of  inflammatory 
rheumatism  have  often  rapidly  abated ;  but  the  method  has  found  little 
favor  out  of  France,  and  is  less  efficient  and  more  dangerous  than  other 
plans  of  treatment  now  in  vogue. 

In  itiHamm^itory  rheumatism^  after  the  acute  e^onptoms  have  abated, 
when  the  patient  shows  evident  signs  of  w^eakness,  especiully  if  thei'e 
be  profuse  sweating  during  sleep,  fifteen  grains  of  quinine  daily  are 
often  of  great  sen^ice. 

Quinine  and  its  salts  have  the  remarkable  property  of  converting 
the  chemical  rays  of  the  spectrum  into  light,  or,  in  other  words,  of 
rendering  visible  the  ordinary  iuvisiljle  niys  of  the  sular  or  other  spec- 
trum. Connected  with  this  fact  in  probably  the  pheuomenoo  known  i\s 
the  fluorescence  of  quinine.  When  a  colorless  watery  solution  of  one 
of  its  salts  is  examined,  a  pale-blue  line  upon  the  surface  is  very  notice- 
able; and  Professor  Stokes  has  shown  that  solution  of  quinine  has 
the  power  of  entirely  stopping  certain  of  the  rays  of  light,  eo  that 
"fi'hcn  a  beam  is  transmitted  through  it  to  light  up  a  second  vessel  of 
the  solution  this  latter  displays  no  fluorescence.  Dr.  H.  Bence  Jones 
(^ Lecturers  on  Pathology  and  Therapeutics^  London,  1867)  has  found  that 
when  the  electric  light  is  used  this  test  is  so  delicate  that  one  grain  of 
the  alkaloid  may  be  detected  in  1,450,000  grains  of  water.  He  has 
also  discovered  that  man  and  animals  are  pervaded  by  a  substance 
'which,  in  its  action  on  light  and  in  many  chemical  reactions,  very 
closoly  resembles,  if  it  be  not  identical  with,  quinine.  Believing  this 
eubstance  to  be  probably  an  alkaloid,  he  has  given  it  the  name  of 
iinimfd  quinoidtne,  Brs,  Edward  Khoads  and  William  Pepper,  Jr. 
(^Pennsylvania  Hasp,  Reports^  vol.  i.,  1868),  have  made  obser^'ations  upon 
ten  eases  of  malarial  fever  in  which  no  quinine  had  been  used,  and 
have  found  the  fluorescence  of  the  blood  to  be  from  0  to  1},  instead  of 
fi-vjm  3  to  6,  which  is  said  to  be  normal.     Dr.  Chalvet  (Schmidfs  Jahrb.^ 
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Bd.  cxli.  p.  152)  has,  however,  shown  that  this  fltioreseent  subbUtKis 
exists  in  varioiLs  foods,  and  is  pi"ohabIy  of  vegetable  origin,  eo  that  it  I 
IB  extremely  unlikely  that  there  is  any  pathological  connection  betweea 
the  absence  of  the  fluoi-eecent  body  from  the  blood  and  malarial  f«Ttr 

The  researches  of  Laveran,  of  Marehiafava  and  Celli,  of  Osier,  and  of 
Councilman  render  it  probable  that  malarial  diaease  is  eaosed  bycerUiQ 
organisms  fn  the  blood.  Of  these  organisms,  at  least  three  different 
forms  have  been  detected.  In  one  of  these  forma  rapid  maJtipUcatioiL 
by  segmentation  is  going  on.  According  to  the  investigations  of  Pro- 
fessor Osier,  confirmed  by  Dr.  Councilman,  this  segmenting  oi^anistn  i* 
found  only  in  or  about  the  chill  period  of  the  acute  malarial  paroxyi^m. 
Tbe  second  form  of  the  organism  is  a  quiescent  crescent^  which  is  found 
only  in  ca**e8  of  malarial  cachexia.  The  third  suppoaed  stage  or  fonn 
of  organism  is  flagellate;  but  no  connection  has  as  yet  been  made  out 
between  this  and  any  special  stage  of  malarial  poisoning.  Br.  CoimiMl 
man  has  found  that  tiAeen  grains  of  quinine  given  daily  for  several 
Huccessive  days  usually  arrest  the  paroxysm  of  an  intermittent,  nnd  at 
the  same  lime  greatly  leisen  the  number  of  segmenting  organisms  in 
the  blood.  In  his  cases  after  several  daily  doses  of  twenty-five  gmm 
the  segmenting  organism  always  entirely  disappeared,  No  eflfect  upon 
the  crescentic  organisms  was  produced  by  even  excessive  doses  of  qui- 
nine or  of  arsienic^  As  the  value  of  these  therapeutic  agents  in  chronic 
malaria  \^  thoroughly  established,  it  is  at  present  not  possible  to  ex- 
plain  M'by  they  do  nut  affect  the  crescentic  organisms;  it  is  Indeed  oot 
altogether  certain  that  these  represent  one  of  the  life^stages  of  the  seg- 
menting organism  and  have  etiological  connection  with  malarial  fever. 

Quinine  in  its  relations  to  malaruil  fever  may  be  considei'ed  fir^tw 
a  prophylactic,  secondly  as  a  cumtive  agent. 

The  value  of  the  daily  use  of  quinine  to  persons  exposed  to  a  mala- 
rial atmosphere  has  now  been  thoroughly  tested  in  all  portions  of  the 
world.  In  North  and  South  Amenca,  in  Europe,  in  Africa,  in  India, 
the  prophylactic  powers  of  quinine  have  been  tried  on  the  largest  »c» If 
in  connection  with  the  military  and  naval  services,  and  the  tostimoDr 
is  unanimous  in  favor  of  the  drug.  A  single  citation  will  serve  to  illu** 
trate  this  fact,'*'  Dr.  J.  B.  Hamilton  {Indian  Medical  Oazrttc,  Kov.  L, 
1B73)  reporta  the  caae  of  a  battery  of  one  hundred  and  thirty-five  men, 
quartered  at  Jubbulpore,  East  Indies,  in  the  same  barracks  with  aft 
infantry  regiment.  Each  of  the  artillerists  received  three  grains  of 
quinine  every  other  day;  to  the  infantry  none  was  given.  The  result 
was  that  while  three  hundred  out  of  the  five  hundred  men  of  the  regi^ 
nient  wet*c  sick  at  one  time  with  malarial  disease,  at  no  period  was  monf 
tban  four  per  cent,  of  tlie  battery  affected.  The  dose  of  quinine  as  a 
pi-opbylactic  may  be  eon.sidei*cd  as  three  grains  in  the  morning  and  two 
in  the  evening. 


*  6«e  alto  K.  M.  Bownief  M.B.^  ludiam  Mtdical  Journal,  Maraib  1,  1S73. 
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In  intermittent  fever^  when  there  is  sufficient  time,  it  may  be  well  to 
precede  the  quinine  by  a  mercunal  or  other  purge.  If  the  expected 
pai-oxysni  be  so  near  tbut  there  is  not  suffivit^nt  time  for  the  action  of 
the  purgative,  the  antiperiodie  should  be  administei^ud  without  previous 
preparation  of  the  patient  The  value  of  purgatives  in  ohstinate  inter- 
mittents,  as  an  adjuvant  to  quinine,  is  otlon  overlooked,  although  in 
some  cases  the  employment  of  purgatives,  aud  of  such  diuretics  as 
cream  of  tartar,  seems  to  bo  almost  eaaontial  for  its  succesiiful  use. 

When  there  is  necessity  for  prompt  aotion,  the  antiperiodic  may  be 
given  in  a  single  dose,  or  in  any  other  method  thttt  the  eireumstances 
of  the  case  will  allow ;  but  ordinarily  the  best  plan  is  to  commence  the 
exhibition  of  the  drug  about  eight  hours  before  the  expected  paroxysm, 
and  to  continue  in  hourly  doses  until  from  three  to  four  hours  before 
the  attack  is  due. 

In  permciotts  fever^  or  malignant  miflartal  poisoning^  no  time  should 
be  lost  after  the  first  paroxysm  in  getting  the  patient  cinchonized,  as  it 
may  be  uncertain  whether  the  attack  be  of  the  quotidian  or  of  the  tertian 
type.  At  least  thirty-five  grains  of  the  alkaloidal  salt  should  be  admin- 
istered during  the  first  twenty-four  hours  of  lutermissioo,  and  twenty- 
five  grains  during  the  second  ;  in  very  severe  types  of  the  disease  much 
larger  doses  even  than  these  are  necessary,  less  than  fifty  grains  of  the 
drug  sometimes  appearing  to  do  but  little  good. 

In  remittent  or  bilious  fever  it  may  often  be  advisable  to  give  purga- 
tives and  febrifuges,  but  it  is  not  proper  to  dttlay  the  exhibition  of  the 
antiperiodic  on  their  account.  As  soon  as  the  remission  has  appeared, 
the  exhibition  of  quinine  bbould  be  begun.  Local  inflammations  or 
even  severe  cerebral  symptoms  oceurring  during  a  remittent  fever  are 
no  contni-indications  to  the  use  of  the  specific.  When  gustritis  exists, 
other  channels  of  entrance  than  the  stomach  should  be  employed,  on 
account  of  the  local  irritant  action  of  quinine. 

When  the  symptoms  in  remittent  fever  are  severe  and  seemingly 
continuouSj  it  may  be  not  only  proper,  but  necessary  lor  the  saving  of 
life,  to  exhibit  quinine  freely  during  the  period  of  fever.  In  large  doses 
the  alkaloid  is  probably  antipyretic  as  well  as  antiperiodic,  and  I  do  not 
know  of  any  theoretic  or  clinicial  objection  to  its  use  during  the  period 
of  fever. 

In  malarial  intermittent  neuralgia,  as  in  all  other  forms  of  abnormal 
manifestations  of  malarial  disease,  quinine  is  etfieient,  although  it  may 
be  necessary  to  use  it  in  large  doses. 

In  neuralgia  which,  although  not  dependent  upon  malaria,  assumes 
the  intermittent  typo,  quinine  will  often  temporarily  set  aside  the  parox- 
ysmal attacks,  and  sometimes  effect  a  cure.  The  same  fact  may  be 
stated  in  broad  terms  as  true  of  all  non'malarial  intermittent  affections. 
In  the  great  majority  of  such  eases,  untbrtunately,  the  action  of  the 
quinine  is  only  tempomry,  and  an}"  controlling  power  is  soon  lost. 

The  amount  of  quinine  required  in  ordinary,  eases  of  malarial  fever, 


GENERAL  REMEDIES. 


and  the  method  of  its  administnition,  haire  been  the  subjects  of  almc 
endless  discussion.    As  tbe  result  of  much  experteoce  and  reading 
am  convinced  that  it  is  better  to  use  the  remedy  in  large  doses  at 
tervalg  than  to  administer  it  eotitinuously  in  smaller  amounts.     In 
climate  twelve  grains  of  quinine  a  day  will  usually  put  an  end  t^^  ^ 
mild  intermittent,  but  the  paroxysm  will  be  very  apt  to  recur,  eve*:^  jf 
six  grains  of  the  alkaloid  bo  afterwards  given  daily  for  some  we^^ 
1  believe  it  is  better  to  administer  from  fifteen  to  twenty  grains 
the  beginning,  sufficient  to  produce  very  pronounced  cinehonism  anjl 
to  arrest  tbe  disease  at  once.     The  full  physiological  effect  of  the  4nig  ' 
should  then  be  maintained  for  two  or  three  days,  and  no  more  of  it 
given  except  at  regular  intei"vals.     The  paroxysms  have  undoubtedly 
a  great  tendency  to  return  on  the  seventh  day  after  their  arrest^  and 
every  seventh  day  for  some  weeks  full  einchonism  should  be  produced 
If  the  observation  of  Councilman  that  large  doses  of  quinine  entirely 
destroy  the  malarial  organism  be  correct,  the  practice  just  spoken  of 
has  a  foundation  in  scientific  as  well  as  in  empiric  observation. 

Various  idiosyncrasies  exist  towards  quinine.     Professor  KaramiUa^ 
asserts  that  in  some  persons  it  produces  htematuria  (^BulL  Therap,^  xcviL  | 
53) ;  it  not  very  rarely  causes  vesical  irritation,  and  it  is  said  that  in 
some  people  {Brit  Med.  Journ.,  ii.,  18G9  ;  Berlin,  Klin,  Woch,,  1877,294; ' 
Fkila,  Med.  Times,  x.  166)  a  few  grains  given  internally  suffice  to  pro- 
duce great  oedema  of  tbe  face  and  limbs,  accompanied  with  a  pronouiiced 
erythematous  rash,  in  gome  cases  elosiely  resembling  that  of  scarbtiiui  I 
(iV.  Y.  Med.  Record^  xxi.  627),  the  whole  subsiding  in  a  few  days,  witb  | 
desquamation  of  the  cuticle ;  even  purpura,  although  with  very  doubt* 
ful  correctness,  has  been   ascribed  to  the  alkaloid  {Boston  Med,  and 
Surg.  Jonrn.y  cix.  587).    Chevallier  describes  (  Gaz.  des  Ilopiiaux,  1850)  fl 
peculiar  affection  of  the  skin,  etc.,  as  occurring  among  workers  in  the 
bark. 

Jjocal  Use  of  Quinine, — The  effect  of  quinine  upon  the  lower  dan- 
isms has  suggested  its  local  use  in  various  disoixlers  supposed  to  depend  | 
upon  tbe  presence  of  such  entities*     Thus,  Dr.  Ilenko  {Deutsche^  Arckin 
fur  Klin.  Med.^  Bd.  xii.  p.  630),  finding  some  peculiar  motile  cells  in  ihe  I 
sputa  of  whooping-cough,  employed  inhalations  of  quinine  with  assert<?d ' 
good  results.     Dr.  Henke  was  not,  ho^vevor,  the  first  to  suggest  either 
this  fungoid  pathology  of  whooping  cough  or  the  use  of  quinine.    Pro- 
fessor Binz  in  1870  {Amer.  Journ.  Obstetrics  and  Diseases  of  JVomen^  iil) 
claimel  that  quinine  had  a  specific  action  in  whooping-cough,  provide 
it  was  given  in  large  doses  in  solution,  so  as  to  come  in  contact  witlil 
tbe  raucous  membrane  in  its  passage  through  the  pharynx;  and  in 
1871  Letzerich  (Ibid,,  vol.  iv.  p.  761)  announced  that  whooping-cough 
was  due  to  a  fungus  in  the  lung.     Professor  Dawson  {Ibid.,  1873)  ha 
confirmed  the  value  of  the  method  of  Professor  Binz;  but,  if  the  ftin- 
goid  theory  be — as  I  do  not  believe — true,  the  plan  of  Henke  mu 
eartainly  be  the  better  one,     The  use  in  hay  forer)  as  recommende 
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hy  Helmhott£,  of  a  weak  tepid  solution  (gr,  j  to  iii — f  Ji),  as  nearly 
iMtnil  as  possible^  ^ely  applied  to  tbe  nasal  mucous  mombrnne,  has 
DOl^chievod  general  recognitioHj  and  utij  influence  which  the  alkaloid 
lias  in  either  whooping-cough  or  hay  fever  probably  depends  upon  its 
(jfrect  infiaenee  upon  the  raucous  membranes.  In  the  later  stages  of 
^norrh(pa  the  topical  employ ment  of  its  solution  (gr,  v  to  x — f  Ji)  is 
often  Bervieeable. 

ABHlKtATKATlON. — Owing  to  its  bitter  taste,  sulphate  of  quinine  is 

g&merBXiy  given  in  pill,  which  may  be  made  with  gum,  or  simply  by 

Adding  a  little  sulphuric  acid  to  the  aikaloidal  salt  and  quickly  rubbing 

up  the  pasty  mass  into  pills  before  it  hardens.     When  a  rapid  action 

ia  desired,  the  quinine  should  be  given  in  powder^  or  in  solution  made  by 

adding  a  drop  of  dilute  sulphuric  acid  for  every  grain  of  the  salt     In 

the  uae  of  pills  of  quinine,  care  should  be  exercised  to  see  that  they 

mra  aoft  and  fresh,  for  when  old  and  hard  they  not  unfrequently  pass 

through  the  bowels  unchanged.     The  ready-made  *' sugar-coated'*  pills 

kept  in  the  shops  should  he  avoided,  as  uncertain  in  their  action.     The 

taste  of  the  powder  is  best  covered  by  chocolate  or  by  liquonce. 

When  sulphate  of  quinine  is  given  hypodermically  it  acts  with  much 
greater  promptness  and  apparently  with  greater  foi-ce  than  when  ad- 
ministered by  the  stomach.  Albertoni  and  Ciotto  (Bull.  Therap.^  xc. 
i03)  found  that  when  they  injected  it  into  the  jugular  vein  it  failed  to 
appear  in  the  bile^  but  when  they  administered  it  by  the  mouth  it  was 
freely  eliminated  with  that  secretion.  Biliary  salts  of  quinine  are  so 
insoluble  that  their  reabsorption  must  be  effected,  if  at  all,  very  slowly: 
hence  possibly  the  superior  efficiency  of  the  hypodermic  method.  The 
.local  irritant  action  of  quinine,  however,  forbids  its  hj^^odermic  employ- 
in  t  except  in  cases  of  great  emergency.  Given  in  this  way,  it  very 
lerally  produces  great  local  disturbance  (abscesses,  ulcers,  etc),  and 
several  cases  bus  caused  fatal  tetanus  { Lancet ,  1876,  L),  When  it  is 
BO  given,  care  should  bo  taken  to  have  an  excess  of  acid  (tartaric  is  the 
it)  in  the  solution,  to  prevent  precipitation  of  the  quinine  by  the 
alkaline  juices  of  the  cellular  tissue.  The  bisulphate  of  quinine  (Quininm 
BuntlphaSj  U.S.)  is  soluble  in  ten  parts  of  water,  and  should  be  preferred 
for  hypodermic  use  :  even  its  solution  should  be  slightly  acidulated.  Ten 
grains  of  quinine  injected  under  the  skin  are  probably  equivalent  to 
fifteen  grains  given  by  the  mouth, 

Cantra-indication.-^On  account  of  its  irritant  properties,  quinine  must 
bo  used  with  caution  when  there  is  irritability  or  inflammation  of  any 
part  of  the  gastrointestinal  tract.  It  is  strongly  contra-indicated  by 
inflammation  of  the  middle  ear,  and  may  greatly  and  permanently  in- 
crease dulness  of  hearing.  In  connection  with  this  the  statement  of 
Br.  M,  Friedmann  {Wien.  Med.  Presse,  1884,  927)  that  ergotin,  given 
with  quinine  or  salieylic  acid,  very  much  lessens  the  auditoiy  disturb- 
ance, i«  of  great  interest. 

The  hydrobromale  of  quinine  (Quininw  UydrabromaSj  U.S.)  is  soluble 
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in  about  sixteen  part*  of  water  and  in  three  parts  of  aleobal    It  k 

gtatcd  that  a  ten-per-cent.  solution  in  a  mixture  of  iwenty-fire  partaof 
alcohol  and  seventy>flve  parts  of  water  is  not  li*ntant  when  used  hrpo* 
dermically. 

The  tannaie  of  quhiinr,^*  although  not  officinal,  has  been  used  to  fomo^ 
extent,  and  h  certainly  not  incftieient.     It  has  the  great  udTHOta^  elp' 
not  being  di.sagreeuhle  to  the  piihite,  but  h  less  active  and  lesa  cerUi^^c;^ 
than  the  more  soluble  salts  of  the  ulkaloid,  and  is  also  much  slower  L-^ 
its  oj>enition.     If  given  at  all,  it  should  be  in  doses  one-third 
than  those  of  the  sulphate. 

The  doubiu  bimuriate  of  quinine  and  urea,  although  not  oil 
has  been  used  to  a  considerable  extent  for  hypodermic  injecttons.  li 

is  said  that  a  fifty-per-cent.  watery  solution,  when  thrown  into  t^^^^n 
cellular  tissue,  produces  very  slig-ht  local  irritation.     It  is  also  i 
to  COD  tain  about  sixty-one  per  cent,  of  the  alkaloid,  and  it  is  i 
capable  of  producing  cinchonism. 

QuiNiDiN^  Sulphas.  U.S. — Sulphate  of  quinidim  occurs  in  loi 
Bhininj^»  silky,  acicuhir  crystals,  soluble  in  one  hundred  and  ib'tHBrty 
parts  of  water  at  62*^  F.,  in  sixteen  parts  at  212^,  readily  soluble  m 
alcohol,  nearly  insoluble  in  ether.  It  is  a  basic  salt^  like  the  salph^sHiff 
of  quinine,  readily  taking  another  equivalent  of  acid.  It  behaves  I  w  kt 
its  isomer  with  chlorine  and  aoimonia,  but  is  distinguished  by  retail  % 
light  powerfully  to  the  right,  instead  of  moderately  to  the  left. 
probably  closely  resembles  quinine  in  its  physiological  and  thempentif 
properties,  and  is  an  efficient  antiperiodic:  the  dose  is  about  one-tiif/xi 
larger  than  that  of  quinine, 

Dejcfro-qiiinmey  a  brown^  amorphous  substance,  derived  from  chinoi- 
dine,  is  said  to  answer  all  the  tests  for  quinine  except  to  polarize  to  the 
right.     It  is  probably  an  impure  quinidine. 

CINCHONIN^  SULPHAS— SULPHATE  OF  CINOHONIKB.  V.B~ 

The  pure  alkaloid  einchonine  crystallizes  in  prisms  and  noodloA. 
The  officinal  stilphtite  of  einchonine  is  in  short  oblique  prisms  of  a  very 
bitter  taste,  soluble  in  fifty-four  parts  of  water,  more  freely  in  boilinif  j 
water,  i-eadily  soluble  in  alcohol.     From  its  solution  in  eh lorine- water ' 
it  is  precipitated  white  by  ammonia.    Bilfs  teat  for  it  consists  in  adding 
the  ferrocyanide  of  potayHium  in  slight  excess  to  its  solution.     AyeU] 
lowifih-white  curdy  precipitate  is  the  result     On  gently  heating,  lhi§| 
redissolves,  but  is  again  deposited,  when  the  liquid  cools,  as  abandaDt 
golden -yellow  crystals. 

PeysiOLOoiCAL  Action. — Conzen  (quoted  by  Hu^mann)  haa  found 
that  the  action  of  einchonine  on  infusoria  and  on  fermentation  is  siniiliirj 
to  but  weaker  than  that  of  its  sister  alkaloid,  and  that  on  the  moveweota 


*  For   an   clftborate   tli^scuubti   of  tbe   th«nip«atlo  rmliie  of  thU  fmlt,  im   Buitttim 
rAt^nti/mir,  PftrW,  1872. 
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of  the  white  blood -coi-puRclea  ita  influence  seems  tmnsicnt.  Laborde 
states  that  pure  quinine  does  not  cause  epileptiform  convulsions  in  the 
lower  animals,  althouinrh  comnierciai  quinine  does  so  on  account  of  its  im- 
purity, and  that  in  [wiwoning  with  einehonine  violent  epileptiform  con- 
vuUion.s  are  a  chief  symptom  (Onnpt.-Rend.  Soc.  Biolog.^  iv.  1882),  M. 
BoehefLmtaine  (Com pt,- Bend.  ActuL  Sci.^  t.  xcvi,  ]i.  503)  affirms,  however, 
that  quinine  does  convulse,  although  les«  actively  than  does  einehonine, 
which  latter  alkaloid  he  found  to  vomit  lesa  than  quinine.  According 
to  Johnnsen,  the  effect  of  einehonine  upon  the  elimination  of  urinary 
«olids  is  even  more  powerful  than  that  of  quinine.  It  is  eliminated  un- 
changed, appearing  in  the  urine  in  half  an  hour,  and  disappeanrig  after 
massive  doses  only  in  ninety-six  hours,— the  great  bulk  being  thrown 
off  in  the  fii^t  twenty-four  hours  (Pflanzemtoffe^  p.  1480).  In  Bocbefon- 
taine's  experiments  the  relative  strength  of  einehonine  to  quinine  was 
about  10  to  16  (^Ibld,,  p.  506) ;  in  Bernatzik's  (on  dogs  only)  as  4  to  5. 

Therapeutics. — As  an  antiperiodic,  einehonine  exerts  a  similar  in- 
fluence to  quitiia,  but  is  probably  about  one-third  weaker  tban  that 
alkaloid,  and  must  he  n*!ed  in  coiTespondingly  larger  dose.  Dr.  J,  B. 
Hamilton  {Iqc,  cit.)  affirms  as  the  result  of  experiment  that  einehonine 
as  a  prophylactic  against  malaria  is  even  superior  to  quinine.  As  a 
tonic  I  have  never  been  able  to  perceive  that  einehonine  acts  differently 
fi-om  quinine. 

^V  CiNCHONiDiNifi  Sulphas*  U.S,^ — Sulphate  of  cinehonidlne  occurs  in 
white,  silky,  lustrous  noodles  or  prisms,  odorless,  of  a  very  bitter  taste, 
soluble  in  100  parts  of  water,  freely  soluble  in  acidulated  so  hit  ions.  It 
polarizes  to  the  left,  and  is  not  fluorescent-  G.  See  and  M.  Boehefon- 
taine  found  that  the  lethal  dose  of  cinehonidine  for  the  frog  is  0.015 
gramme;  fur  the  dog,  2.50  grammes.  The  83'rnptoms  in  the  dog  are 
general  feebleness,  titubation,  increase  of  pulse-rate  and  arterial  press- 
ure, vomiting,  galivation,  convulsions, — less  severe  than  those  caused 
by  quinine,^ — great  loss  of  muscular  power,  stupor,  fall  of  arterial  press- 
ure and  of  tenipenilure,  death  from  arrest  of  respiration  (ikx  France 
MiiL^  1883,  527).  A  hoy  aged  five  years  t<K)k  one  bun  tired  and  twenty- 
eight  grains  in  sokition  during  six  hours  without  vomiting.  There 
were  then  convulsions,  followed  by  great  collapse,  fall  of  temporatui'e, 
pulselessness  (with  seventy-four  curdiae  beats  per  minute),  dilated 
pupils,  muscular  relaxation,  and,  finally,  ileath ;  eonseiousnese  was 
preser\'ed  to  the  end  (iV.  Y.  Med.  Journ.y  xxxlx.  1884).  It  ie  evident 
that  this  alkaloid  closely  resembles  its  congeneric  alkaloids  in  its  action 
upon  the  human  organi^^m.  Clinical  experience  has  proved  it  to  be  a 
reliable  tonic  and  anti periodic.  Aeconling  to  Byasson,  it  is  eliminated 
by  the  kidneys  unchanged.  It  has  been  claimed  that  it  produces  less 
disagreeable  symptoms,  both  gastric  and  cei^ebral,  than  does  quinine ; 
but  Dr,  Hufll^rty,  who  has  adrniniistered  three  hundred  ounces  of  the 
sulphate,  affirms  that  it  is  more  apt  to  cause  nausea  and  vomiting. 
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Tho  dose  is  onc-thtrd  greater  than  that  of  quinine.  Br,  De  Segraia  h 
found  the  bromohydrate  given  hypodermically  in  doses  of  4  to  6  grai 
very  eflBcacioua  {Arch,  Generales,  xviL  711). 

CeiNotDiNUM,      U.S. — Chinoidinj  or   Quinoidin,  is  a  blaekish  sut 

fttance^  with  an  almof^t  resinous  fracture,  which  is  obtained  by  th. 
evaparation  of  the  mother-liquor  after  the  crystallization  of  the  alk^ 
loids  out  of  it.     This  eiibstance  contains  probably  amorphous  qutrdrM 
and  cinchonine,  besides  quiiiidine  and  cinchonidine.     It  is  an  exoellecz:: 
tonic  and  autiperiodic,  andj  on  account  of  its  cheapness,  is  largely  use 
in  some  of  the  eleemosynary  inBtitutious  of  this  city.     It  should 
administered  in  about  double  the  dose  of  quinine,  and  is  most  efficier^mti 
in  solution,  but,  on  account  of  its  taste,  is  oft^jn  given  in  pills.     Its  sol«-:w  — 
tion  should  be  made  with  acetic  acid  and  water,  aromatics  being  freeM^^^ 
added^  as  it  is  apt  to  cause  nausea. 

The  U.S.  Pharmacopceia  recognizes  for  use  as  a  tonic  an  infusion  of        ■ 
bark  (Infiisuni  Ciachome — 1  to  16.6),  dose,  a  wineglas^ful ;  a  tincture  of        ■ 
the  yellow  bark  ( Tinctura  Cinchonw — 1  to  6),  dose,  one  to  two  teaspoon-        I 
fulsj    a  compound  tincture  (Tinrtura   Cinchonm  Compasita — Huxhami 
Tincture),  which,  as  a  tonic,  is  the  best  prepanition  of  the  bark,  and  is 
a  VQvy  elegant  remedy  in  convalescence,  in  doses  of  one  teaspoon ful  to 
a  tablespoonful  j   also  a  fluid  extract  and  a  solid  extract   (Extractum 
Cinchotim  Fluidum  and  Extractum  CtnchonieX  the  doses  of  which  are 
dve  to  fifteen  drops  or  grains  respectively.  M 

CiircEiONAHiNE. — This  alkaloid  was  discovei'ed  by  Amaud  (Campt.-       I 
Mend.j  vol.  xciii.)  in  tho  Cuprea  bark  from  Colombia,  probably  the  prod- 
uct of  Remijia  peduneulata  and  Keraijia  Purdieana.     Its  physiological 
action  has  been  partially  investigated  by  See  and  Bochefontaine  {Compt.^        m 
Rend.^  vol,  c).     In  poisonous  doses  it  produces  violent  convulsions  in 
the  dog,  with  fall  of  the  arterial  pressui^e.     It  also  arrests  the  heart  in 
diastole,  and  increases  especially  the  secretion  of  the  salivary  glands. 
Its  influence  upon  man  has  not,  so  far  as  I  am  aware,  been  studied,  but        - 
its  botanical  and  chemical  relations  make  it  probable  that  it  resembles       I 
quinine  in  its  physiological  and  therapeutical  properties.  fl 

WARBtmo's  Tincture. — This  is  a  dark-brown  liquid,  prepared  in 
accordance  with  a  very  complicated  formula,*  which  has  obtained  an 
extraordinary  reputation  in  India  and  other  tropical  countries  in  the 
treatment  of  severe  remittent  and  malignant  malarial  fevers.  The  teati*  ■ 
mony  is  so  strong  as  to  its  remark  able  and  almost  certain  efficiency  ■ 
that  it  cannot  bo  questioned,  and  entitles  the  tincture  to  rank  above 
all  other  remedies.    The  method  of  administration  is  as  follows.     Tho 

•  For  formulft,  see  M^d.  Timet  mnd  Gat,^  187S,  ii.  Ml  j  Or  Pkila,  Mtd,  Timt»,  vL  130  i  or  ■ 

London  PractUioner^  xviii.  62.  I 
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'%0W«l8  having  been  freely  opened,  a  half-ounco  of  the  tincture  is  given 
undiluted,  all  drink  being  withheld,  and  at  the  end  of  three  hours  a 
second  Lalf-ounee  is  in  similar  miuiner  exhibited.  Soon  after  the  last 
dose  a  profuse  and  very  aromatic  perspiration  sets  in,  and  convalescence 
is  usually  secured.  The  remedy  is  also  commended  in  one-dmchm  dose 
in  acute  nervous  exhaustion  and  collapse  without  organic  disease. 

EUCALYPTUS,    U.S. 

The  Kucalji>tus  globulus*  is  a  large  tree^  native  of  Angtralta,  The 
leaves,  which  are  alone  otMeinai,  contain,  besides  tuuoic  acid^  a  volatile 
oil,  whichj  when  pure,  is  nearly  colorless,  of  a  warm,  mintdike  taste, 
with  a  bitter  atlter-taste,  and  a  peculiar  mint-like  odor.  Thi(^  oil  is  freely 
soluble  in  ether,  alcohol,  and  the  fatty  oils,  and  is  obtained  by  distilla- 
tion or  by  acting  on  the  loaves  with  ether.  It  does  not  undergo  oxida- 
tion into  a  resinous  mass  on  exposure  to  the  air,  and  is  remarkable  for 
its  power  of  resisting  the  inflnenee  of  concentrated  sulphui'ic  acid.  It 
ha»  been  affirmed  that  the  leai^es  of  Eucalyptus  contain  also  tin  alka- 
loid ;  but  Rabuteau  {Bull,  Therap,,  Ixxxiii.  549)  has  demonstrated  that 
this  is  an  error.  All  the  virtues  of  the  remedy  probably  reside  in  the 
volatile  oil,  which  is  in  gi-eatest  abundance  in  the  leaves.  According 
to  the  researches  of  Stanislas  Martin  {Bull.  Thirap.^  Ixxxiii,  453),  the  oil 
is  entirely  absent  from  the  bark  of  plants  grown  in  Southern  France 
and  Corsica,  but  exists  in  that  from  Austmlia  and  Alti^eria. 

FuYsiOLOOiCAL  AcTiON.^ — Locally,  the  oil  of  Eucal}^tus  acts  as  a 
decided  but  not  very  intense  irritant^  and  the  first  effect  of  large  doses 
is  burning  in  the  mouth  and  fauces,  with  increased  secretion  of  saliva, 
followed  very  soon  by  a  feeling  of  warmth  in  the  stomach. 


*  Atttntion  wm  first  caUoU  bj  Lflbitlftrdi^re  In  1792  lu  the  value  of  tho  KacnIjpttiB  glob- 
ulnii,  bat  it  wu  oot  until  IHQO  that  M.  Ramel  commvnciHl  the  i-uHure  of  tfao  tree  in  Purb  an  J 
indneed  tbe  Prefect  of  tho  Seine  to  onler  it«  enUivntion  on  a  large  »eale.  Since  that  time  it 
liK  been  l&rgcly  introduced  intii  Earope,  Algerini  South  Afrioii,  cknd  Cftlifornia,  aad  m  some 
of  these  oouotriefl  planted  fore«t«  are  now  growing  and  spreading.  The  tree  ia  rouiark&ble 
for  ooioblning  extreme  hardness  of  wood  with  n  rnpiditj  of  growth  asserted  to  be  ftbout  five 
tlmea  that  of  our  ordianry  trees;  it  is  even  affirmed  thnt  «bing1e4  made  of  it  ftre  lire-prfx»f. 
Ita  capability  for  absorbing  and  evaporating  water  \a  entraordinarj^  and  to  it  haA  been  at- 
tributed the  freedom  of  Australia  from  malarial  elimatio  influtneea.  Indeed,  it  is  stated 
that  a  tree  will  evaporate  ton  timet  itt  weight  of  water  in  two nty -four  bour»,  and  numerou§ 
•xainplea  are  given  in  wbinh  swamps  in  Europe  and  Algeri*  have  been  rapidly  converted  by 
it  into  dry  grtiuad.  It  is  believed  to  destroy  malaria  not  only  by  draining  the  soil,  but  al»o 
by  yielding  balsamic  exudations  to  the  air :  however  thid  may  be,  there  is  at  present  rery 
ftrong  evidence  as  to  iti  power  of  rendering  iiilet^ted  diJtriets  healthy.  A?,  however,  the  oon- 
eidera^tion  of  this  belong«  to  tho  subject  of  hygiene  rather  than  of  tberapculioji,  tho  reader  la 
referred  for  detnilod  information  to  the  following  mLmoirs  :  Eegutns  Carlotti,  L' Eucttl^ptua, 
•om  Ilatfff  pnnni  U*  Agenti  de  fa  Mitliire  Miiiicuief  Ajacoio„  1872  j  M,  Gimbert,  U Encal^ptHt 
(IloluluHf  NOA  Importance  en  Agriculture^  en  H\fffi^ne  et  en  Midecine^  Pari^i  1870 ;  Waterer^ 
Bultttin  de  la  SociSli  d'AceltmaiatioHf  1B72;  London  Medieal  Meeord,  Deo.  1873;  LondvH 
Lancet,  ii.,  1877. 

Under  the  name  of  Eueai^p^tntkef  a  liquor  distilled  from  the  leaves  of  the  Euoalyptuj 
ba^  appeared  in  European  commoroe. 
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The  general  effect  of  the  same  dose  of  the  oil  appeard  to  vaiy  con- 
siderably in  different  Individ uab ;  but  the  following  summary  eompri^s 
the  facts  as  nearly  as  may  be.  After  the  ingestion  of  from  ten  to 
twenty  drops,  a  period  of  mental  and  physjcal  activity  is  oft^n  ap- 
parent, followed  by  a  feeling  of  calm  and  serenity.  By  larger  doBe«. 
or  in  65usceptible  persons  by  the  doses  mentioned,  there  is  caused  in- 
creased disturbance  of  the  digestive  organs,  ending  oflen  in  loose  slool* 
having  the  odor  of  the  oil^  with  augmentation  in  the  frequency  and 
force  of  the  pulse.  Gubler  adds  to  these  symptoms  an  inoreaiie  of 
tempemture;  but  in  Gimbert's  experience  febrile  manifestations,  al- 
though occfisionaJly  occurring^  were  not  usually  present.  In  some  cases 
the  medicine  acts  \%^Yy  disagrceabij*,  producing  violent  cardiac  palpita- 
tions or  intense  headache :  how  far  these  are  directly  dependent  upon 
the  drug,  or  are  sympathetic  upon  its  local  action  on  the  stomach,  is 
nneertuio.  If  the  dose  be  repeated,  or  if  a  larger  amount  be  taken  ut 
once,  a  period  of  sedation  manifests  itself;  the  pulse  loses  its  force,  and 
the  animal  temperature  is  abated.  After  doses  of  seventy-five  grains, 
Binz  noted  numbness  of  the  limbs,  with  a  feeling  of  excessive  weight 
in  them.  If  the  use  of  the  remedy  be  persisted  in,  a  state  of  asthenia 
is  induced ;  the  temperature  falls  as  much  as  a  degree  and  a  half,  and 
the  pulse  even  to  tilty  ((rimbert,  Archives  Generales,  1873,  xxi.  141)  * 
the  respimtion  becomes  le^s  frequent,  and  the  muscular  weakness  ex- 
treme, so  that  raising  the  arm  to  the  mouth  is  painful ;  the  sensations 
arc  blunted,  but  the  intellect  is  absolutely  unaffected.  In  an  old  man 
who  took  eighty  drops,  the  power  of  motion  almost  disappeared,  and  he 
aflirmed  that  he  lost  tor  the  time  being  all  sense  of  the  presence  of  hid 
limbs,  so  that  he  was  unconscious  of  possessing  them  when  he  abut  his 
eyes,  although  his  intellect  was  perfectly  clear  thi-onghout. 

Upon  the  lower  mammalia  the  oil  of  Eucidyplus  appears  to  act 
precisely  as  it  does  on  man.  According  to  the  experiments  of  Gimbert, 
the  hypodermic  injection  of  the  oil  is  immediately  followed  by  a  period 
of  excitement,  seemingly  in  great  measure  duo  to  the  intense  local  irri- 
tation;  after  about  half  an  hour,  if  the  dose  has  been  suflficicntly  large, 
the  animal  begins  to  stumble  and  totter  in  walking,  the  breathing  grows 
more  and  more  slow  and  irregular,  the  limbs  give  way,  the  ears  droop, 
the  muscular  %veakness  becomes  profound,  and  death,  preceded  oAen 
by  partial  convulsions,  occurs  through  failure  of  respiration.  In  Gim- 
bert's experiments  the  heart  always  continues  to  beat  after  breathing 
had  ceased.  As  the  motor  nerves  and  the  muscles  retained  their  func- 
tional power  afler  death,  the  failure  of  motility  and  reflex  activity  must 
have  been  central,  and  Gimbert  concludes  that  the  drug  in  toxic  doses 
is  therefore  a  paralyzant  to  the  spinal  cord  and  the  medulla.  This 
conclusion  was  also  attained  experimentally  by  Binz  (^British  Medical 
Journal^  Ly  1874).  Yarious  observers  accord  in  stating  that  aft^r  t^xio 
doses  there  is,  in  animals,  a  decided  fall  of  tempeniture.  It  would 
appear  from  the  experimentH  of  Hermann  Schlager  that  after  hv'po- 
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dermic  injections  the  temporal u re  sometitnoa  rifles,  probably  aa  tho 
result  of  the  lo^al  irritation  {Die  PhysioL  Wirk,  d.  Eacal.  giob.^  Inaug, 
Dibs.,  Gottingen,  1874).  Tlie  same  observer  noted  that  the  arterial 
pressure  was  greatly  lessened.  As  this  fall  occurred  after  paralysis  of 
the  par  vagum  by  section  or  by  atropine,  and  also  after  vaso*motor 
paralysis  by  section  of  the  cord,  it  must  bo  due  to  a  dtrect  action  upon 
the  heart.  This  was  confirmed  by  the  direct  influence  of  the  drug 
upon  the  cut-out  heart  of  the  frog.  The  oil  is  probably  eliminated  by 
the  lungs,  skin,  and  kidneys.  In  the  experiments  of  Professor  Binz, 
the  day  after  the  ingestion  of  seven ty-dve  drop.-*  the  breath  smelt  of 
the  drug,  and  the  perspirution  of  amylic  alcohol.  Tho  urine  began  to 
have  the  odor  of  the  oil  an  hour  and  a  half  after  its  ingestion,  and 
continued  to  have  it  for  tliirty-six  horn's.  Dr.  Gimbert  wtaLos  that  the 
odor  imparted  to  the  urine  resembles  thiit  of  violets,  and  is  very  similar 
to  that  caused  by  turpentine. 

Binz  states  that  upon  the  lower  infusoria  the  oil  acts  even  more  power- 
fully than  does  quinia;  and  its  antiseptic  properties  are  without  doubt 
very  great  (Gimbert,  Archives  Generales,  xkl  Vdl).  Hosier  {JJeutsches 
Archiv  f.  Klin.  Med.,  1872,  x.  160)  affirms  that  iu  dogs  whose  spleens 
were  exposed,  injections  of  tincture  of  the  leaves  of  Eucalyptus  pro- 
duced a  decided  tiunt ruction  of  the  viscus.  According  to  Gimbert,  the 
excretion  of  ui-ea  is  enormously  increased  by  the  use  of  the  drug. 

THEaAPEUTics, — ^The  chief  use  that  has  been  made  of  Eucalyptus  is 
as  an  antiperiodic.  So  fur  as  I  know,  Dr.  Joseph  Keller  (  Wwner  Medi- 
Zitmche  WocIienschrifU  xxir.^  1872)  has  employed  it  upon  a  larger  scido 
than  any  one  else.  He  used  it  in  four  hundred  and  thirty-two  cases, 
of  which  two  hundred  and  ninety-three  had  sutTered  from  previous 
attacks.  Of  the  tertians  75.57  per  cent.,  of  the  quanans  70  per  cent., 
and  of  the  quotidians  67.80  per  cent,  yielded  to  the  remedy.  Ke  rec- 
ommends it  as  especially  valuable  in  obstinate  cases  in  which  quinine 
has  been  taken  again  and  again.  Lorinser  (  Wiener  Medizm.  Wochen- 
schrift,  xix,,  xx.),  Halter  (  Wiener  Medizin.  Wochenblatt,  xxvi.),  Bohn 
(Berlin.  Klin.  Woehenschrtft,  1872),  Carlo tti  {lot\  Cit)^  Cortan  (Mont- 
pellier  Medical t  May ^  1872),  Gimbert  (loc.  cit.\  Gubler(/o€.  cfV.),  Tnstany, 
of  Spain  (Buchner^s  Iteperioriuni,  xix.,  1S70),  J.  K,  Musser  {Therap. 
,  Gaz.y  1886,  360),  and  others,  bear  testimony  to  the  value  of  Eucal}'ptus 
in  malarial  diseases  ■  while  Brudell  (Bulktin  Therapeutiqiie,  Mny%  1875), 
Seitz  (Bafjer.  AerztL  hdell.  Blatt,  1870),  and  Fupilloji  {Gazette  Mebdoma* 
daire^  1872)  affirm  it  to  be  of  little  or  no  value.  The  weight  of  testi- 
mony is  in  favor  of  the  possession  of  decided  antipcriodic  powers  by 
Eucalyptus,  and  where  the  cinchona  alkaloids  have  failed,  or  for  any 
reason  cannot  be  taken,  it  ought  to  be  tried.  Oil  of  Eucalyjitus  is  also 
one  of  the  best  stimulating  expectorants  that  we  possess:  in  both  acute 
and  chronic  bronchitis  it  may  be  exhibited  when  there  is  free  secretion, 
I  have  found  that  children  bear  it  very  well  in  proportionally  large  doses. 
From  one-half  to  one  drachm  a  day  may  be  given,  in  divided  doses. 
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ACmUM  PICRUM-PICRIC  ACID.* 

Picric  or  Carhazotic  Acid  is  not  offioina!,  but  has  been  used  to  mm 
extent  in  medicine.  It  occura  in  pale-yellow,  shining  cieales,  but  il 
employed  by  the  therapeutiBt  only  in  the  form  of  a  salt,  on  acooirotar 
the  deleteriooB  iDfluenco  of  the  pure  acid  on  the  gastrio  mucoai  mem- 
brane:  the  picrate  of  potas.'^iiim,  of  sodium^  or  of  aramonlum  m&T  U^ 
used ;  but  the  last  is  the  oiio  generally  chosen. 

Physiological  Actio.v. — The  only  detailed  study  of  picnc  acitl 
known  to  me  is  that  of  Dr.  W.  Erb  {Die  Pikrinsdurey  Wiirzbur^^  1965)» 
This  observer  fouud  that  the  daily  use  of  a  grain  (for  ninety  days)  of 
a  picrato  produced,  in  a  rabbit,  yellowness  of  the  conjunctiva,  of  tlw 
inner  surfaco  of  the  car,  and  of  the  urine,  with  an  occasional  aligbt 
diarrhoea  and  groat  loss  of  weight,  without  any  eleTation  of  Ujuipcii- 
ture.     After  a  time  the  animal  seemed   to  grow  accustomed  to  the 
remedy,  so  as  to  regain  in  great  measure  its  flesh »     Three  gmins  adsf 
caused^  in  about  two  wrecks,  the  death  of  the  rabbity  with  symploms'jf 
inanition.     All  the  tissues,  except  the  nervous,  were  staiued  of  an  in- 
tense redd ish-yel low  color,  as  was  also  the  urine*     Eight  grains  pi^ 
duced   falling  temperature,  weakness,  diarrhoea,   coUap<^e,  and  dcatb, 
sometimes  preceded  by  tremblings  and  evea  by  convulsion*,  in  about 
twentythree  hours.    Most  of  the  tissues  were  stained  yellowish  wt 
The  Biost  remarkable  physiological  etfcct  of  the  poison  occurred  in  tto 
blood.     The  blood  of  animals  slowly  killed  by  a  picrate  was  of  a  dirty- 
brown  color,  with  distinct  nuclei  both  in  the  red  blood-disks  and  floats 
ing  fi'ee  in  the  serum.     Dr.  Erb  found  that  this  alteration  in  the  eor- 
puscles  occurred  during  life  and  was  acconqianied  by  a  decided  incre*» 
in  the  number  of  the  white  corpusclea.     These  alterations  in  the  bio 
were  ajipurently  the  cause  of  death,  and  »eom  to  have  been  due,  so  Tm 
at  least  as  concerned  the  red  disks,  to  a  direct  action  of  the  poison  upoj 
the  blood ;  for  Erb  found  that  identical  or  ver}"  similar  alterations 
curred  in  these  corpuscles  when  the  blood  was  mixed  with  the  picrat4 
of  sodium  outside  of  the  body. 

Erb  found  picric  acid  to  act  on  man  as  on  the  lower  auimab. 
Twenty- four  hours  after  the  ingestion  of  fifteen  grains  of  it  the  yellow 
color  was  very  plain  in  the  conjunctiva,  the  skin,  and  the  urine.  The 
temperature  was  not  elevated,  and  gastric  disturbance  was  asuallj 
absent,  but  sometimes  it  was  severe.  As  in  animals,  so  in  man,  pier 
acid  was  found  abundantly  in  the  urine.  A  teaspoonftil  produced 
more  violent  symptoms  in  a  man  than  bad  vomiting  and  purgii: 
(  Wiener  Med.  Presse^  xxiii.  1526). 

Professor  Binz  {Virchow's  Archiv^  Bd.  xlvi,  p.  130)  has  found  that 


*  Picric  ncitl  scarcelj  Mongf  in  tbii  eb^pter^  but*  a*  U  bjis  uttmctcd  isoit  attenttoii  ■■  tm 
Bittiporiodic,  In  the  igooraaoe  wbLob  ejtlsta  u  to  its  phjaiologioal  ootian  I  hAve  b«r«  itttro* 
duoed  it. 
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picric  acid  exerts  upon  the  infusoria  an  influence  similar  to,  but  much 
feebler  than,  that  of  quinia. 

Therapeutics. — ^The  carbazotate  of  ammonium  has  been  strongly 
recommended  by  various  authorities  in  malarial  disorders ;  but  in  the 
experiments  of  Erb  the  result  was  so  negative  that  the  possession  of 
any  antiperiodic  powers  by  the  drug  is  doubtful,*  although  Mr.  H.  M. 
Clark  (Lancety  i.  1887)  affirms  that  ho  has  treated  with  it  ten  thousand 
cases  of  malarial  disease  with  such  good  results  that  he  has  abandoned 
the  use  of  the  cinchona  alkaloids.  He  gives  from  one-eighth  to  one- 
half  grain  four  times  a  day  in  pill, — one-third  of  a  grain  being  the 
average  dose.  As  an  anthelmintic,  the  picrate  has  also  been  commended ; 
but  Erb  found  it  powerless  in  cases  of  tcenia,  and  for  the  destruction 
of  the  round-worm  and  thread-worm  there  is  an  abundance  of  safer 
and  even  more  efficient  remedies.  A  matter  of  the  gravest  importance 
is  the  asserted  efficiency  of  the  remedy  in  trichiniasis.  Erb  has  pro- 
duced slow  poisoning  with  a  picrate  in  rabbits  which  had  been  fed 
upon  affected  meat,  and,  on  examining  their  bodies  after  death,  found 
the  trichina  everywhere,  even  in  the  walls  of  the  intestines,  in  very 
active  life.  On  the  whole,  the  testimony  so  far  seems  to  indicate  that 
picric  acid  has  no  value  as  a  therapeutic  agent.  Erb  states  that  in 
robust  adults  from  nine  to  fifteen  grains  a  day  may  be  given  for  a  long 
time  with  safety ;  but  I  should  fear  the  effects  of  more  than  half  that 
quantity. 

•  Consult  JDeuUehe  Klinik,  1855,  No.  40;  Med,  Timst  and  Oa*.^  Sept.  1862;  Vm»  Berne- 
di€9,  1873;  OaattU  d—  HSpitaux,  zIt.  116;   Ohio  Med,  Recorder,  1877. 
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AOmUM  OABBOLICUM^CARBOLIC  ACID.    TJM, 

Phenic  Acid,  Fheni/tic  Alcohol^  is  a  subatance  obtained  from  coal-iar 
by  distiliiog  at  a  toraperature  of  between  300**  and  400^  F.,  adding  to  < 
the  distillate  a  hot  concentrated  solution  of  pota^sa,  and,  afW  thk  ' 
water,  separating  the  light  oily  matters  which  rise  to  the  top^  ami 
adding  muriatic  acid  to  the  heavy  alkaline  bottom  layer,  when  impure 
carbolic  acid  separatea.     This  impure  carbolic  acid  {Acidttm  Carbolicmi 
Cruduin,  U,S.)  is  of  a  dark  color,  and  eontainn  yevenil  congeneric  bodicas  i 
especially  xylic  and  cresylie  acids.      For  disinfectant  purposes  thef« ' 
appear  to  be  at  least  of  equal  %^alue  with  the  carbolic  acid^  and  then>- 
fore  the  crude  product  of  the  above-detailed  process  is  very  hr^ly  > 
used.     Carbolic  acid  is  separated  from  its  allies  and  obtained  in  a  pure 
state  with  some  difficulty,  by  a  process  too  complex  to  be  discusaed  | 
here.     When  finally  procured,  it  occurs  at  ordinary  tempci'atureH  in 
miniitu,  colorless,  tmnsparent  platefl^  or  long  rhomboidal  needles,  often 
fused  into  a  mass,  having  a  hot,  corrosive,  peculiar  taste  and  a  peculiar  I 
odor,  resembling  hut  decidedly  different  from  that  of  ercasote.    If,  on 
exposure  to  the  air,  phenic  acid  becomes  brown,  it  contains  impurities. 
When  opportunity  is  alforded,  solid  caHiolic  acid  absorbs  water  from 
the  atmosphere  and  melts  into  an  oily -looking,  colorless  liquid.    Iti*, 
iratiammable,  neutml  to  test-paper,  but  combines  with  bases;   soluble  in 
about  twenty  parts  of  w^ater,  very  soluiile  in  aleohob  acetic  acid,  elhcr.  ! 
glycerin,  and  the  volatile  aod  tixod  oils.     Nitric  acid  converts  it  in^' 
picric  acid. 

Phfsiolooical  Action. — Carbolic  acid  is  exceedingly  poisonoit«5 1»  1 
all  forms  of  life,  from  the  lowest  to  the  highest.  Much  of  its  employ 
ment  in  medicine  depends  upon  its  action  on  infusoria  and  fangi;  axA 
yet  its  direct  internal  and  external  use  in  human  medicine  is  quite 
large.  Its  physiological  action  is  therefore  to  be  viewed  from  twodis-J 
tinct  stand-points:  tii-st,  its  influence  upon  the  higher  animals  and  mani 
seeondlv,  its  action  on  the  lowest  animal  and  vegetable  forms. 

According  to  Dr,  Isidor  Neumann  {Archiv  /.  DermatoL  u,  Bt^phihujA 
Jahrgang  i.,  1869,  p.  425),  to  Dr.  Ernest  Labee  (Archives  Gen.^  6e  st^r.^ 
t  xviii.  p.  451,  1871X  aiid  to  Salkowski  {Pfluger's  Archiv,  Bd.  v.,  187£J 
when  a  poisonous  dose  of  carbolic  acid  is  given  to  a  frog  there  is  pro- 1 
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dticed  a  pornljrtic  conditioQ  which  usually  afPects  firnt  the  hind  lege,*  but 
eventually  spreads  to  the  front  legs  aod  involves  all  parte  of  the  body. 
After  a  time  there  are  developed  tetanic  convulsions,  which  are  appa- 
rently reflex  in  their  nature,  and  are  said  to  be  excited  by  exteriial 
utimuli  or  irritations. 

Carbolic  acid  acta  upon  mammals  in  very  much  the  same  way  as 
Qpon  the  batrachian.  According  to  W.  Kemp^^ter  (Amer.  Jouhk  Med, 
Sci,,  July^  1868),  in  the  mouse  and  rat  it  causes  intense  muscular  -^eak- 
ness,  followed  by  violent  convulsions  and  stupor.  In  the  rabbit  (Neu- 
mann, Salkowski),  phenylic  alcohol  produces!  muscular  weaknciss,  often 
accompanied  by  tremblings  and  restlessnetisii,  at  last  giving  place  t-o  vio- 
lent convulsions.  Before  these  have  fairly  set  in,  the  animal  is  gen- 
erally unable  to  stand  j  and  during  them  he  lies  on  his  side,  kicking  into 
mid' air.  Early  in  the  poisoning  the  re&piration  is  very  much  aflected  ; 
and  the  death,  whi^h  usually  occurs  in  the  midst  of  convulsions,  appears 
to  be  owiijg  to  a  paralysis  of  the  respirationy  since  in  acute  cases  the 
heart  is  found  beating  continuously  immediately  after  death*  Accord- 
ing to  the  researches  of  Dr.  JiiIqs  Lemaire  {De  VAckie  Pheru'que,  2d  ed., 
Paris,  1665),  in  the  dog  symptoms  very  similar  to  those  detailed  above 
are  caused  by  lethal  doses  of  the  drug  ;  and  Husemann  (Sf^hmidfs  Jahrh,^ 
Bd.  civ.  p,  274)  states  that  in  mammals  and  in  birds  the  character ii^tic 
phenomena  of  carbolic  acid  poisoning  are  clonic  convulsions,  sinking 
of  the  temperature,  diminution  of  sensibility,  dyspn<^a,  freo  salivation 
and  secretion  of  tears,  keratitis,  and  conjunctivitis.  According  to  the 
latter  authority,  albuminuria  and  hematuria  are  occasional  phenomena. 
Upon  man  carbolic  acid  acts  as  upon  other  mammals.  Reserving  the 
details  for  the  secliun  on  Toxicology,  it  iasutticient  for  our  present  pur- 
pose to  state  that  the  prorament  symptoms  induced  by  lethal  doses  aro 
disturbance  of  respiration,  coma,  muscular  weakness,  and,  in  some  cases, 
eonvTilsions.  A  closer  investigation  of  the  action  of  large  doses  of  car- 
bolic acid  is  best  made  by  studying  the  eifects  upon  the  diflfei^nt  systems 
$eri(jitim. 

Nervous  System. — Upon  the  cerebrum  phenylic  alcohol  appears  to 
exert  a  direct  influence,  which,  although  not  very  intense  in  the  lowt^r 
animals,  in  the  higher  species,  an<l  especially  in  man,  results  in  the 
early  production  of  stupor. 

The  convutsionw  are  not  pcriphenil,  since  they  do  not  occur  in  a 
limb  whose  connection  with  the  spine  has  been  severed  by  division  of 
the  nerve,  and  do  take  place  in  a  leg  which  has  been  protected  against 
the  local  action  of  the  poison  by  tying  the  artery  (Salkowski,  Labee). 
Thoy  are,  therefore,  either  cerebral  or  spinal.  Although  there  ih  a  dis- 
tinct conflict  of  evidence,  it  seems  to  mc  established  that  they  aro  of 
spinal  origin.     Labee  and  J.  R.  Hayues  failed  to  get  them  after  sec- 


*  AcoordiQg  to  LematrD,  when  m  fro|;  ii  mllowed  to  twttn  in  wnter  impregnttted  with  car- 
boUo  Mid,  the  front  legj  are  the  tirst  affeetod. 
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tion  of  the  eord,  but  m  the  far  more  numerous  experiments,  a|K>u  fV^^- 
and  mammals,  of  Salkowski,  of  Berb  and  Jogel  {Gaz,  Mid.y  1872),  ofi 

J.  S.  Stone  {Fhila.  Med,  TimeSy  Ix.),  and  of  T.  Gies  (Arch.  /.  Expcr.l 
Path.  u.  Pharm.t  xii.  401),  eonvalsiona  occurred  after  doHtnictian  off 
the  medulky  section  of  the  cord,  and  other  operative  procedures  scpi^ 
i-ating  the  brain  from  the  lower  nervous  system.  The  failures  of  the 
first-named  experiments  are  explainable  by  the  facts  that  the  paralyzing 
influciices  of  carbolic  acid  are  usually  iii*st  manifested  upon  the  hind 
legs,  and  that  v^dvy  large  doses  of  the  acid  were  employed.  The  spioal 
ctmvuisions  are  accompanied  by  increased  reflex  activity,  which  is  lost 
a«  the  paralytic  etaie  is  reached,  so  that  carbolic  acid  appears  7fr«f  fo 
stimulate  and  then  depress  the  mpinal  centres.  Stone  asserts  thai  the 
stimulation  is  preceded  by  a  primary  depression,  due  to  slimulationof 
Setschenow's  iubibiiory  centre  in  the  medulla. 

In  carbolic  acid  poisoning  the  nerves  and  muscles  are  not  distinctly 
piu-alyzed^  galvanic  stimulation  of  a  nerve  atler  death  eliciting  vigor 
ous  response  in  the  tributary  muscle  (Salkowskij  he.  dt.^  p.  338;  Hoppe* 
Seyler,  loc.  cit.^  p.  476) ;  but  the  vi^ry  careful  experiments  of  Gies  (loc>  cit, 
p.  413)  have  proved  that  such  muscles  are  less  sensitive  and  moreeaaily 
exhausted  than  in  the  unpoisoned  animal. 

Circuhition. — The  action  of  carbolic  aei«J  u}ion  the  heart  is  not  u 
vei*y  marked  one,  hut  there  can  be  little  doubt  that  in  sufficient  atnounl  , 
the  drug  depre^^cs  the  heart.      Ai'ter  death  f rum   acute  poisoning  tlie  1 
heart  is  usually  found  to  be  beating  regularly  (Salkowski),  but  in  some  ] 
cases  of  slow  poisoning  the  death  has  seemed  to  be  ultimately  caui^ffl 
by  cardiac  diastolic  arrest.     In  Hoppe-8cyler's  manometncal  siudiea 
{Ffiugefs  Archiv,  1872,  v.  475)  the  arterial  pressure  was  not  affected  | 
until  convulsions  came  on,  when  it  rose  from  the  effects  of  the  genenJ 
muscular  contraction.     It  afterwards  fell  very  decidedly,  and  pennA- 
nently.     Reduction  of  the  arterial  pressure  has  been  shown  by  tiiea  to 
be  the  characteristic  effect  of  the  carbolic  acid :   in  his  ex|>eriinenW 
moderate  doses  of  the  acid  tailed  to  affect  the  pressure  after  section  ^/f 
the  cord,  whilst  in  the  normal  animal  neither  asphyxia  nor  stimulft* 
tion  of  a  sensitive  nerve  elevated  the  lowered  pressure,  although  tlid  i 
heart  was  beating  forcibly, — facts  that  demonstrate  that  carbolic  add 
parfdt/zes  the  vaso-motor  centre  in  the  medulla  before  it  markedly  affecta 
the  heart 

Respiration, — According  to  Salkowski  {loc.  city  p.  344),  Labk\  aud  I 
other  authorities,  in  the  first  stages  of  carbolic  acid  poisoning  therespi-] 
ration  is  remarkably  increased  in  frequeticy.  This  acceleration  Sfti-J 
kowski  beheves  to  be  due  partly  to  a  stimulant  action  upon  the] 
peripheral  vagi,  and  partly  to  a  similar  influence  upon  tlie  res|)iratory| 
centres.  He  states  that  the  respirations  are  very  shallow,  aud  that  the  j 
diaphragm  scarcely  participates  at  all  in  them,  hut  that  if  the  cervicJi 
vagi  be  cut  they  become  much  slower,  deep,  and  regular.  On  the  otbef 
hand,  if  carbolic  acid  be  given  to  an  animal  suffering  from  section  ofj 
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the  pneumogastricB,  the  ^low  brea,thmg  is  veiy  much  accelerated. 
From  the  former  of  these  tiicts  the  German  investigator  drawn  the  con* 
elusion  that  the  accelerated  breathing  produced  by  phenylic  alcohol  is  in 
part  due  to  a  stimulation  of  the  jveripheral  vagi,  and  from  the  latter  fact 
that  it  partly  arisi?H  from  a  nimilar  action  upon  tlie  rob^piratory  centres. 

Temperature. — According  to  the  researches  of  Dr.  ilobart  A.  Hara 
(Therap.  Qaz.^  1887,  519),  carbolic  acid  injected  into  rabbits  prodnces  a 
very  distinct  foil  in  the  bodily  tempera ture,  which  ie  usually  but  not 
always  coincident  with  the  lowering  of  the  arterial  pressure,  In  tho 
cabri  metric  studies  made  by  Dr.  Hare  tho  effect  upon  heat-production 
and  heat-dissipation  in  tho  normal  animal  appeared  to  be  various^  some- 
times production  and  somotiraea  dissipation  being  alt^ne  affect ed,  while 
in  other  cases  both  functions  were  altered*  Some  yeari*  ago^  Emil  Erls 
(Schmidts  Jahrbucher^  Bd.  clxiv,  p.  148)  fotmd  that  in  mild  putrid  poi- 
soning in  animals  carbolic  acid  diminished  greatly  tho  fever-heat ;  when 
the  poisoning  was  more  severe  it  had  no  influence.  The  calorimetric 
studies  made  by  Dr.  Hare  upon  fevered  animals  were  fairly  constant 
in  their  results,  although  the  method  of  experimentation  was  not 
eatisfaetory,  because  the  acid  was  given  to  the  fevered  animals  at  a  timo 
when  it  was  uncertain  what  would  have  been  the  production  of  heat 
without  its  influences  (see  foot-note,  p.  627,)  Nevertheless  the  experi- 
ments indicate  that  carbolic  acid  may  affect  the  thermogenetic  func- 
tions of  the  body  in  two  ways :  firsts  by  diminishing  the  production 
of  heat ;  secondly,  by  increasing  the  dissipation  of  heat* 

In  sufficient  concentration  carbolic  acid  seems  to  bo  poisonous  to  all 
forms  of  protoplasm.  Dr.  T.  M.  Prodden  {Amer.  Jonrn.  Med.  Sei.y 
Ixxxi.  82)  tinds  that  in  strong  aohition  it  paralyzes^  in  weak  solution  de- 
presses, the  movements  of  the  batrachian  white  blood-oorpuacles  and 
ciliated  cells ;  and  Labee  has  determined  that  outside  of  the  body  it 
materially  affects  the  blcx>d  of  mammals.  Both  Labee  and  Hoppe- 
Seyler  {Pflugefs  ArchiVy  v.  476),  however,  affirm  that  the  blood  of 
higher  animals  poisoned  by  carbolic  acid  presents  nothing  abnormal :  so 
that  the  symptoms  it  produces  must  be  the  result  of  a  direct  intlutmce 
upon  the  various  tit^suefl. 

Post-mortem  examinations  of  animals  killed  by  carbolic  acid  have 
yielded  varying  results.  Tn  Lemaire's  investigation,  nothing  abnormal 
was  found  except  intense  injection  of  the  alimentary  mucous  mem- 
brane,  a  pseudo-membranous  and  purulent  inflammation  of  the  bron- 
chial tubes,  with  a  disseminated  lobular  pneumonia  or  else  congestion 
of  the  lungs  and  of  the  nen^e-centi-es.  Professor  Bruckmiiller,  in  Neu- 
mann's investigation  (he.  dt.^  p,  429),  found  the  cells  of  the  liver  and 
kidneys  in  a  state  of  fatty  degenenition.  This  process,  which  seem- 
ingly was  the  counterpart  of  tho  changes  in  ]7hosphoriiS'poisoning,  was 
always  more  advanced  in  the  kidneys  than  in  the  liver.  Dr.  Neumann 
Btntes  that  it  was  always  present  in  bis  numcrout^  autopsies,  and  that  it 
is  a  constant  phenomenon  ;  but  Salkowski  {loc,  cit.,  p,  273)  was  unable  to 
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find  it  in  a  number  of  examinfttione.  In  man,  the  po^t-mortem 
iincos  are  very  much  the  stime  aa  in  animals.  If  the  acid  has  been 
ingested  in  a  e on ceot rated  form,  white^  haniened  spots  are  found  upon 
the  mucous  membrane  of  the  mouth,  cBsophagu?,  stomach,  and  eym 
intestines.  They  are,  of  course,  due  to  the  local  action  of  the  poison, 
and  are  sometimes  blackish  in  the  centret  or  even  blackish  throughout 
aod  very  generally  are  Burrounded  by  a  red  inflammatory  zone.  The 
\w&Ty  Spleen,  kidneys,  and  indeed  all  the  organs,  are  found  filled  with 
dark,  imperfectly -coagulated  blood,  such  as  is  habitually  found  aftflf 
death  from  asphyxia.  According  to  Huaemann,  the  fatty  degeneration 
of  the  liver  and  kidneys  is  not  either  in  man  or  in  animals  a  oonstant 
or  characteristic  phenomenon  of  carbolic  acid  poi-soning.  Reader 
found  the  reual  epithelium  degenei"at^d  in  a  man  who  had  been  fatally 
poisoned  by  the  drug  (Journ.  de  Pharm.  et  de  Chim,j  p,  456,  Dec,  1871), 

As  the  internal  use  of  carbolic  acid  in  such  diseases  as  gangroae  of 
the  lungs  is  so  closely  connected  with  the  question  of  ite  chemical  hia- 
tory  m  the  syatem  and  its  elirai nation  from  the  body,  the  latter  is  of 
vary  groat  interest.  Since  carbolic  acid  coagulates  albumen,  its  absorp- 
tion unchanged  into  the  blood  would  seem  a  matter  of  doubt :  yet  in 
some  form  or  other  it  certainly  is  absorbed,  as  is  proved  by  the  hi9t4>i7 
of  its  elimination  and  by  its  having  been  found  in  the  blood  (floppy 
Seylor,  Pfiugefs  Archiv^  Bd.  v.  p,  479).  In  exactly  what  form  it  cirru-i 
lates  in  the  blood  is  not  known ;  but  most  probably  it  is  as  an  alkaline 
carbolate,  Lemaire  {loc.  cit,^  p.  77)  states  that  it  may  be  found  in  the 
breath  of  poisoned  animals  ;  but  Hoffmann  asserts  that  it  is  burnt  up 
in  the  system,  because  he  failed  to  detect  it  in  any  of  the  secretions^ 
Iq  this  conclusion  he  is,  however^  certainly  in  error;  for  it  has  beea 
distinctly  proved  that  carbolic  acid  U  rapidly  eliminated  from  the  sy^ 
tern.  It  has  been  detected  iu  the  urine  by  Almen  {ZeiUchrift  f.  Analyt. 
Chimiey  Bd.  x.  Hefl  vii."),  by  Patrouillard  {Journal  de  Pharmacit  d  de 
Chlmk,  Dee,  1871,  p.  459),  by  Salkowski  {Pji'dger's  Archiv,  Bd.  v.),  by 
Hoppc-Seyler  (loc.  cit.},  by  Waldenstrom  {Zdtschr,  des  Allgemein,  Apo- 
theL'Vereines,  Jan.  10,  1872),  and  by  Hauxmann  (Ibid.);  and  Iloppe- 
Seyler  (he.  cit,,  p,  480)  has  detected  it  in  the  saliva.  It  is  probably 
eliminated  in  all  the  secretions,  Tho  I'esearches  of  Baumann  (Zeit^chr, 
/.  PhtfsiaL  Ohetn.  1878,  350),  which  have  been  substantially  condrmed, 
show  that  the  carbtjlic  acid  ift  changed  into  a  peculiar  sulphocarbolie 
acid,  a  sort  of  ether-Hmlph-acid,  having  the  formula  C^1I^O.SO,.OH, 
which  finally  unites  with  potash  and  is  -eliminated  as  a  sulphoc^irbo- 
late;  when  large  quantitie?^  of  the  acid  are  adminbtcrcd,  dome  of 
it  escapes  unchanged,  for  in  a  fatal  case  of  poisoning  Patrouillard 
(ZeiUchr,  de^  AUgemein.  Apofhek.-  Vereines,  p.  460)  obtained  an  oily  floi< 
believed  to  be  pure  carbolic  acid,  by  shaking  the  urine  with  ether,  allow* 
ing  the  mixed  fluids  to  separate,  and  removing  the  ethei*eal  layer  and 
evaporating. 

Although,  as  stated,  carbolic  acid  is  to  some  extent  elimiaatad  ftma 
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the  ejTStom,  a  portion  of  it  is  burnt  up  in  the  body.  The  black  coloring- 
matter  of  the  characteristic  urine  of  carbolie  acid  poisoning  is  in  all 
probability  an  educt  from  cnrboh'c  acid^  funned  by  its  partial  oxidation. 
HauxmauQ  has  proved  that  it  is  not  altered  hcematio  or  any  6xed 
coloring  principle,  by  finding  that  the  urine  i ft  cleared  up  by  heating 
after  the  addition  of  an  acid;  and  his*  conclusion  is  corroborated  by 
the  obsei^ation  of  Dr.  iSte%^ensun,  of  (luy's  Hospital  (Brit.  Med,  Journ,, 
April,  1870),  who  found  lb  at  the  black  urine  does  not  contain  more 
than  a  normal  proportion  of  iron.  When  carbolic  acid  is  oxidised 
outiiide  of  the  body,  an  by  the  action  of  perniani^anate  of  potassium, 
oxalic  acid  is  formed ;  and  Salkowski  has  found  tliat  wiien  phonic  acid 
is  given  to  animals  oxalic  acid  appears  in  the  uriue.  Other  observers 
have,  however,  failed  to  tind  these  oxalates.  Fr,  Schatler  (Journ,  /. 
Frakt,  Chem,,  xviii,  282),  A.  Uerbach  (Virchows  Archiv,  Ixxvii.  226), 
and  E.  Baumann  and  C.  Preusse  (Zeitschr,  /  Physiol.  Chem,^  iii.  156) 
found  that  the  phenol  was  at  least  in  part  oxidized  into  hydrochinony 
and  partly  into  a  green ish-black  substance  upon  which  the  coloring  of 
the  urine  seems  to  depend.  The  researches  of  L.  Brieger  i^Zeifsehr.  f, 
Klin.  Med.,  1881,  ii,  25)  led  him  to  the  conclusion  thai  when  carbolic  acid 
is  taken  in  not  too  large  quantities  a  portion  of  it  unites  with  sulphuric 
acid,  and  a  portion  of  it  is  converted  into  various  colonjd  oxidation 
products,  some  of  which  are  rery  poisonous.  According  to  the  experi- 
ments of  W.  Kochs,  this  change  occurs  in  the  large  abdominal  glandular 
viscera  (Arch,  /  Physiol,  xx.  64,  xxiii.}.  Schmiedeberg  has  recently 
come  to  the  conclusion  that  no  phenol  is  oxidized  in  the  body,  but  that 
it  is  all  eliminated  in  combination  with  sulphuric  acid,  or  to  a  less 
extent  with  glyco-uronic  acid  {Areh,  f.  Exper,  Path,  u.  Therap.,  xiv.  288). 
The  evidence  is,  however,  too  strong  against  this  view,  and  the  true 
conclusion  seems  to  be  that  when  carbolic  acid  is  taken  in  great  excess 
it  is  in  part  eliminated  as  carboUc  add,  and  that  the  remainder  of  it  (the 
whole  of  it  when  taken  in  moderate  amount)  in  pari  escapes  in  combi- 
nation with  an  alkali  as  sulpho-carbotic  and  glyco-urotiic  acids  and  is  in 
part  oxidized  in  the  system.     (See  also  page  605/) 

Stadeler  (^Anu.  </.  Chern.  und  Pharm.,  Bd.  Ixxvii.  p.  17)  discovered 
that  when  sulphuric  acid  was  freely  added  to  cow's  urine  the  latter 
yielded  upon  distillation  carbolie  acid,  and  concluded  therefrom  that 
normal  urine  contains  carbolic  acid.  He  has  been  corroborated  by 
BuUginsky  {Hoppe-Seylefs  Med.-Ckem.  UntersncK^  p.  234)  and  by 
Hoppe-Seyler  (P/iii^<?r«  Archiv,  1872,  Bd.  v.  p.  470),  and  phenol  is  cer- 
tainly a  constituent  not  only  of  the  urine  of  cattle,  but  also  of  that  of 
men,  dogs,  horses,  and  probably  other  animals.  Baumann  has  sue- 
ceeded  in  producing  carbolic  acid  out  of  tibrin  by  a  protracted  diges- 
tion with  the  pancreatic  glandular  substance,  and  Nencki  and  Brieger 
have  found  that  it  is  constantly  present  in  normal  human  fiecea.  It 
is  probable,  as  asserted  by  Salkowski,  that  the  acid  is  formed  in  the 
organism  as  a  late  product  of  the  pancreatic  digestion.    Its  elimination 
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by  the  urine  m  enormously  increased  in  ileus  (one-huQdredfold,  Stl- 
kowski),  and  diminished  in  anaemia,  phthisis,  scorbutiis,  scroftila.  tml 
cancer  (Brieger,  Med,  CentralbL^  1878,  p.  545),  Hoppe-Scyler's  ihtnirt 
that  the  acid  does  not  pre-exifit  in  the  urine,  hut  is  formed  out  of  in* 
dioan  during  the  processes  employed  for  procuring  it,  is  not  tenablc^ 
It  appears  to  bti  formed  from  the  albuminous  substances,  tyrosin  being 
an  intermediate  product,  since  Brieger  has  found  that  the  talking  o^ 
large  doses  of  tyi'osin  is  followed  not  by  elimination  of  tyrosin,  Lm  ^^^| 
a  great  increase  of  the  urinary  phenol.  It  is  quite  possible  thai  t-^^™ 
phenol  is  formed  in  the  intestine  by  fermentative  changes,  as  Baom*^'^ 
has  noticed  the  closely-allied  substance  indul  produced  by  the  put 
factive  changes  in  a  mixture  of  albuminous  substance  with  a  sn 
quantity  of  pancreas  and  a  little  carbonate  of  ammonium.  (See  Pflkyc 
Archiv^  xii.  862.)  In  this  connection  it  is  interesting  to  note  tl 
Christiani  bas  not  been  able  to  find  phenol  in  the  urine  of  chickens  ] 
upon  vegetable  diet,  although  a  notable  amount  is  present  when  a  i 
diet  is  allowed  {Zeitschr.  /.  Physiol.  Chem.,  il).  In  a  series  of  exper^ 
menta  Dr.  L  Munk  obtained  three  grammes  as  the  average  exeretia^l 
of  twenty-four  hours  fVom  a  horse  (Arch./,  Thierheilkunde^  viii.  104), 

Local  /leffon.— The  locial  action  of  carbolic  acid  is  Y^ry  decjd^ir:^. 
Applied  lAj  the  Hkin,  it  produces  at  once  a  burning  pain,  and  in  a  f<»^«r 
minutes  a  peculiar  white  spot     If  the  acid  be  removed,  the  pain  eo^h 
tiuues  for  some  minutes,  and  the  white  color  changes  to  a  dark  or  n4j 
stain,  which  gradually  fades  away  as  the  skin  desquamates.     On  a  pr 
longed  application,  carbolic  acid  does  not  blister,  but  causes  the  forma 
tion  of  an  eschar.     A  curious  local  action  of  carbolic  acid»  to  whiciil 
attention  was  drawn  almost   simultaneously  by  Br.  Erasmus  Wil^>ad 
{Journnl  of  Cutaneo^is  Medicine^  June^  1870)  and  by  Dr.  J.  H»  Bill,  U.8,AJ 
{Amtrican  Journal  of  the.  Medical  Sciences^  Oct.  1870),  is  due   to  tl' 
property  which  it  has  when  applied  in  concentrated  form  of  causing 
very  great  local  anaesthesia.     The  complete  loss  of  feeling  is  not  con- 
fined to  the  tissue  killed  by  the  drug,  but  extends  some  little  distancv^ 
inwards. 

TuERAPEtTTics. — In  the  doses  in  which  it  is  usually  given,  curbolil 
acid  exerts  no  perceptible  effect  upon  the  system.     It  has  been  used 
a  considerable  extent  in  zymotic  diseases  for  the  pur^wse  of  destroying 
the  poison  in  the  blood.     Even,  however,  if  such  poison  be  niicnococt 
or  bacteria  there  is  no  reason  for  believing  that  these  are  more  sensiti^ 
to  the  action  of  the  drug  than  is  the  human  organism ;  and  clinical  cj 
perienco  with  the  acid  in  these  diseases  has  certainly  demonstrated 
uselessness.     The  study  of  its  physiological  action  has  failed  to  siion 
the  possession  of  any  property  which  should  render  the  medicine  val« 
able  in  constitutional  diseases.     Our  physiological  knowledge  oontbr 
with  clinical  experience  in  showing  that  carbolic  acid  is  of  no  value 
constitutional  diseases,  and  it  is  employed  directly  in  medicine  only  for 
its  local  effects. 
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Internally  it  is  of  value  in  nervous  vomiting,  especially  when  there  is 
an  irntul>ility  of  the  guatric  nerves.  One  or  two  drop8  of  it^  or  of 
creaaate,  may  be  given  in  eraulsioo  every  three  or  fonr  bouri?  in  eueh 
Giise£«.  The  good  which  it  achieves  is  probably  dependent  npon  ita  local 
anae^thetie  properties.  In  gangrene  of  th*:  luntj,  the  internul  iulinini^tra- 
tion  of  earbolie  acid,  eombined  with  the  nse  of  a  weak  solution  (ten 
drops  to  the  ounce)  by  atomization,  is  sometimes  of  service. 

Profeeeoi*  M,  H,  Desplats  haft  used  carbolic  acid  as  an  iintipyrctic 
with  as*serted  good  re*iultg,  but  the  practice  ban  not  bef  n  followed.  He 
give!*  from  fifteen  to  thirty  grainy  of  the  acid  by  the  rectum,  and  states 
that  he  has  administered  as  much  as  tbi'ee  drachms  a  da}^  without 
injury  (Gaz,  Hebd.,  1880,  xvii,  628). 

Its  external  use  is  much  more  important  than  its  internal  employ- 
ment, but  belongs  to  the  domain  of  the  surgeon  rather  than  of  the 
physician,  and  I  shall  only  discuss  it  briefly.*  As  a  caustic,  carbolic 
acid  is  not  available  when  largo  massea  of  tissue  are  to  be  destroyed, 
but  it  may  often  be  employed  with  advantage  against  condi/lomiita  und 
similar  growths.  Even  in  such  cases,  to  be  efficient,  it  must  be  in  the 
most  concentrated  form.  In  diphtheria^  ulcerated  sore  throat,  and  aph- 
thous gtojnatitis^  its  concentrated  solution  in  glycerin  may  be  carefully 
applied^  by  menus  of  a  caniers-hair  bmah  or  a  mop,  as  a  mild  caustic 
scarcely  capable  of  destroying  sound  tissue.  In  various  forms  of  in- 
dolent ulcer,  in  iil-conditioned  wounds^  carbolic  acid  affords  a  very  UHefiil 
stimulant  application;  in  '^  burnSj"  properly  diluted  with  oil  (gtt.  x  to 
fji),  it  is  one  of  the  very  best  remedies  that  can  be  used,  relieving  pain 
by  its  anaesthetic  properties  and  at  the  same  time  lessening  suppuration 
and  facilitating  cicatrization, 

Pt,  Bill  (he.  cit.)  has  employed  carbolic  acid  as  a  local  amesthetic,  in 
a  number  of  cases  of  minor  operations,  always  with  the  result  of  pre- 
venting or  greatly  mitigating  pain.  His  plan  in  opening  a  felon  is  to 
soak  the  fingers  for  lilYeen  minutes  in  warm  water  containing  three  per 
cent,  of  the  acid,  and  then  to  draw  a  brush  dipped  in  the  concentrated 
acid  along  the  line  of  the  incision.  Sometimes^  when  a  deep  incision 
ia  necessary,  a  sensitive  part  is  reached.  Under  these  circumstances  he 
is  accustomed  to  brush  out  the  wound  anew  with  tlie  anaesthetic. 

So  far  as  I  know,  the  first  to  suggest  and  employ  deep  injections  of 
carbolic  acid  as  a  means  of  combating  deep-.seated  inflammations  was  Br, 
J,  A.  Eames  {Brit.  Med.  Journ.y  May,  1873);  but  the  method  has  been 
especially  studied  by  Professor  0,  Hueter  ( Dmtsch,  Zeitschr.  f.  Chir.,  iv. 
1874  J  Schmidt* s  Jahrbilcher,  Bd.  elxiv,  p,  144).  He  employs  a  two-per- 
cent, solution,  a  weaker  one  not  being  etRcient,  and  a  stronger  one  fu- 
4aDgering  the  coagulation  of  the  blood  and  of  the  exudation  in  the 


•  PerbupA  it  U  proper  here  to  call  uitention  to  the  i^xporiments  of  Dr.  L.  A.  Stlm^fm 
{Amer^  Jofirn^  Med.  Set.f  [xxix.  8*^),  which  scein  to  show  tb»t  the  curbolio  acid  #pr»y«  Mi<  ntial 
by  Lister,  baa  no  effect  upoo  Doatiui^  gemif. 
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inflamed  tissue.     Of  thigi  ftoluHon  he  U8e9  at  one  time  never  mare  than  ^ 
half  a  drachm,  and  genemily  \i^m  than  this.     After  aniBethetijsing  the 
8kin  hy  the  local  application  of  carbolic  acid,  he  introduces  the  hollow 
needle  into  the  ceotro  of  the  inflammation  obliquely,  twi  as  to  dimiiiiAh 
as  far  asu  possible  the  chances  of  the  intmductioa  of  air.     To  avoid  the      ^ 
danger  of  throwing  the  acid  directly  into  the  ciretilation,  the  needle  ia      ^ 
Bot  connected  with  the  syringe  until  it  is  seen  that  no  bltwd  comes  out     ^ 
through  it.     If  the  extent  of  intlamed  tissue  bo  large,  several  injeetions.^^ 
are  practised  at  one  tirae :   in  acute  cases  they  are  usually  repeatec^M 
twice  u  day,  in  chronic  cases  every  day,  or  every  other  day.    Dr.  Huete^^ 
has  made  about  a  thousand  of  these  "  pai^nchymatous  injections,"  an<^ 
only  ten  times  has  any  inflammation  been  excited  by  them.     The  paid 
is  usually  very  tjilight,  and  the  i*elief  apparent  in  one  or  two  days  at 
moat.     In  chronic  s^nomtis,  the  drug  is  thrown  into  the  joint  onee  ii 
two  or  three  days,  and  the  method  has  been  pi^actisod  by  Dr.  Huetari 
with  asserted  extraordinary  auccees  in  glandulur  swellings  and  infiam-l 
mations,  phlegmofts  of  all  grades   and  characters,  erysipelas,  poisoMi 
wounds,  inflamed  burstr,  hydroceie,  and  even  in  hone-diseme. 

The  practice  has  been  followed  with  satisfaction  by  Dr.  AufrechtiBJ 
erysipeloii  {CentralbL  /.  Med.  Wis.scn.,  1874,  p.  129),  by  Senator  (Berlin, 
Klin.  Wochenschr.,  1876,  p.  6^),  Mader  {Ctntralblf,  Chir.,  1877,  p.  3W,S 
and  Kunze  in  acute  and  Hubaeute  rheumatism  {CentralbL  f,  Med.  }Vis6in.A 
1874,  p.  479),  by  Hagen  in  seiveral  diverse  inflammations  (Schi^ 
Jahrb.,  Bd.  chciv.  p.  146),  and  by  L  Schmidt  in  chronic  synovitis 
tralblf.  Chir.,  1876,  p.  552).     Dr.  Hagen  has  even  used  these  injectiona 
with  Y^ry  excellent  results  in  three  cases  of  severe  angina  which  he 
believed  threatened  diphth^'ria^  throwing  the  remedy  into  the  neighbor- 
hood of  the  second  tracheal  cartilage.     Dr.  Moses  K.  Taylor  {Awr. 
Journ.  Med,  Sci.,  April,  1882)  has  used  injections  in  one  hundred  and 
fifty  cases  of  buboes  and  otherwise  enlariiced  glands^  with  uniform  suc- 
cess.     He  throws  into  the  inflamed  part  about  twenty  minims  of  w 
eight-grain  solution  of  the  acid,  previously  chilling  the  surface  with 
an  ether  spray.     The  total  evidence  seems  to  show  that  this  method] 
of  treatment  is  both  safe  and  effective. 

Toxicology. — The  number  of  fatal  eases  of  carbolic  acid  poieotiifij 
BOW  on  record  is  quite  large,  and  the  list  is  constantly  growing,^    The 
symptoms,  although  varying  within  certain  limits,  are,  on  the  whoK  , 
quite  uniform.     They  almost  always  appear  in  a  veiy  short  time  afler 
the  ingestion  of  the  poison.     Sometimes  the  rapidity  of  the  fatal  re^ul^ 
almost  equals  that  of  prussie  acid  poisoning.     Thus,  Dr.  Taylor.  U.S.NJ 
(PkHa.  Med.  TimeSj  vol.  ii.  p,  284)  recortls  a  case  in  which  about 
ounce  is  supposed  to  have  been  ingested^  and  in  which  the  man  feB 
unconscious  within  ten  seconds   atYer  taking  the  fatal  draughty  two 


*  Rcfereooes  U>  one  handrod  »nd  aizty-nine  uams  of  oarbolio  aeid  poitooing  b*r«  bciS 
oollected  b/  H.  Koh«rt  (Schmtdt'§  Jahrb.,  czoiv.  229). 
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minuted  afterwards  was  totally  UTiiMinseioiiK,  pulReles^*,  with  irregiilur 
distant  gasping  respirations,  and  in  less  than  a  minute  iati^r  wa8  dead, 
apparently  from  cardiac  paralysis^  Bince  the  impulse  of  Lhij  heart  wa» 
entirely  lost  before  the  ceseation  of  respiration.  Generally  Home  min- 
utes elapse  before  the  symptonun  develop  themselves:  nausea,  cold 
sweats,*  and  stupor  deepening  rapidly  into  insensibility  and  eollnpsej 
are  the  most  frequent  phenomena.  During  the  period  of  insensibility > 
4Ximplete  abolition  of  reflex  movements  and  anfestbesia  of  the  mucous 
membranes  have  sometimes  been  noted  (ease,  Journ.  fie  Phiirm.  et  fie 
Chim.^  Dec.  1871):  indeed,  it  is  scarcely  doubtful  that  in  ail  cases  both 
sensibility  and  reflex  movements  are  profoundly  affected.  Convulsions 
are  only  exceptionally  present.  The  symptoms  of  collapse  are  usually 
well  developed,  and  the  pulse  is  generally  feeble  and  very  fi-oquent^  but 
has  been  recorded  aa  being  reduced  to  from  forty  to  fifty  per  minute 
(case,  Med,  Times  and  Gaz.,  April,  1871),  Hsemoglobinuria  has  been 
noted.  Dyspnoea  is  oiten  extreme  ;  the  respirations  may  be  stertorous, 
are  usually  very  rapid,  and,  in  the  advanced  slagesj  shallow.  In  very 
rapid  cases  they  are  irres^ular  and  suspended  at  intervals.  Total  tem- 
porary amaurosis,  with  contraction  of  the  pupil,  has  been  noted  (case, 
Berlin.  Klin.  Woc/u-nschr.^  xix.  748).  Death  may  occur  in  a  very  few 
minutes  ;  but  usually  the  patient  lives  from  une  to  ten  hours,  and  life  has 
been  protracted  for  sixty  hours  (ease,  Si/denham  Soc.  Year-Booic^  p.  446^ 
1871-72;  amount  taken,  one  and  a  half  ounces  of  the  commercial  acid). 
In  some  cases  a  great  amendment  has  occurred  and  consciousness  been 
restored,  but  after  some  hours  rather  sudden  fatal  collapse  has  come  on 
(case,  Brit.  Med,  Journ.,  Feb.  1861).  The  minimum  fatal  dose  of  car- 
bolic acid  is  not  known  ;  but  half  an  ounce  has  several  times  caused 
death  [Med,  Times  and  Gazette,  1870,  it,  474;  Fhila.  Med.  and  Surg, 
Rep.,  Jan.  1870;  Lancet,  1878,  ii.  610),  and  a  little  over  a  drachm  is 
reported  to  have  killed  a  man  sixty  dour  years  old  (London  Lancet^ 
1869,  i.) ;  in  a  case  of  puerperal  metro-pentonitis  fifty  drops  contrib- 
uted towards  the  fatal  result  (Dr.  A.  D.  L.  Napier,  T^ans.  Med.*Ckir, 
Soc.  Edinb.,  ii.  75). 

The  iLre<&  external  use  of  carbolic  acid  is  by  no  means  devoid  of 
danger :  Dr.  Falckson,  al\er  two  hours'  exposure  to  carbolic  acid  spray, 
recovered  from  his  urine  thirty  grains  of  carbolic  acid  {Arch,  f,  Klin, 
Chirurg,,  xxvl.  204),  and  he  describes  a  marasmus  or  chronic  poisoning 
resulting  from  the  surgical  use  of  the  remedy.  The  symptoms  are 
«aid  to  be  headache,  loss  of  appetite,  bronchial  irritation,  which  finally 
may  heeonie  very  severe,  severe  pains  in  the  region  of  the  kidney,  re- 
<nirring  vomiting,  prurituSj  or  various  panesthesia*,  and  loss  of  power  in 
the  legs.    (See  also  paper  by  Dr,  Wallace,  Brit.  Med.  Journ.^  April  1870.) 

There  have  been  numerous  cases  of  acute  poisoning  from  the  ex- 


•  The  «x««flitT«  Bweftting  iometimes  seeti  in  carboHa  iwid  pulKoaltig  Th.  Gie»  belierea  to 
hm  of  oentfAl  oHgin,  ■iQC«  in  *  poiiODDd  o»t  witb  one  soiaiic  ni«rv«  ant,  nu  iwout  cmme  from 
the  iDjurod  part. 
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ternal  tisje  of  carbolic  acid,     A  single  vaginal  injection  hm  {inidae^k 
very  severe  constitutional  results   (Schmidfs  Jahrb..  Bd  cci.  p.  12^\1 
Prolessor  R,  Kohler  reports  {Ibid.^  Bd,  e!v,  p.  276)  the  case®  of  t^^s?<> 
journeymen  juiners,  suffering   IVom  sc-abies,  who  applied   ej^temiiM.  Vy 
each  al>out  a  half-ounce  of  carbolic  aeid^  in  watery  Htolation.     One   -^vtC 
them  wat*  found  dead,     Ilis  felloWj  who  t^uffered  from  uoeonseiou^nt 
and  dm  r  J  ken  delirium  ending  in  unquiet  sleep,  after  his  recovery  stai_ 
that  directly  alYer  rubbing  himgelf  with  the  solution  he  had  giddini* 
that  seven  or  eisj^ht  minutes  later  his  compitnion  complained  of  bumi^i^BijST^ 
but  that  of  what  took  place  after  this  he  knew  nothing.*     It  is  Kca 
necessaiy  to  refer  in  detail  to  cases  in  which  serious  results  have 
lowed  the  surgical  use  of  carbolic  acid/f     In  the  London  Medical 
ord,  Oct.  15.  1887,  is  recorded  a  very  severe  case  of  potsoniDg  in 
infant  produced  by  the  use  of  carbolixed  cotton  wool.     Id  vol.  ii.,  \l 
of  the  Medical  Times  and  Gazette  is  narrated  a  curious  case  of 
poisoning  from  inflammation  of  the  external  parts  and  of  the  recti^^Hiii^ 
produced  in  a  child  by  its  sitting  upon  a  block  on  which  some  of  "^^th^ 
acid  had  been  thrown.     A  serious  result  which   has  been    known      to 
follow  the  application  of  phenol  to  a  slight  wound  of  the  finger-  k 
gangrene  of  the  whole  member  ( VAbeiUe  Med,,  Dee.  11,  1871),     If  m 
affirmed,  with  somewhat  doubtful  truth,  that  the  absorption  in  thes^ 
cases  is  through  the  surrounding  skin^  rather  than  from  the  wound, 
and  that  if  contact  of  the  carbolic  acid  dressing  with  the  skin  be  pre- 
vented by  a  coating  of  gutt^i-percha    upon    the  latter,  all  danger  of 
poisoning  is  averted  {Afed.  Tim^s  and  Gaz.,  1878,  ii.  461). 

The  diagnosis  of  carbolic  acid  poisoning  during  life  ought  In  most 
cases  to  be  practicable  ;  for,  although  the  symptoms  simulate  some  forms 
of  apoplexy  too  cloi^e!y  for  the  diagnosis  to  be  made  from  them,  very 
generally  the  odor  of  the  drug  can  be  perceived  about  the  person  of 
the  victim,  and  close  examination  of  the  mouth  will  nearly  always  re* 
veal  traces  of  the  local  action  of  the  acid,  in  the  form  of  rrAif**,  hard- 
ened^ or  covTUijated  patches  of  mucous  membrane.  Either  these,  or  a 
blackish  urine  in  conjunction  with  the  symptoms,  are  diagnostic  After 
death  a  strong  odor  of  carbolic  acid  can  almost  always  be  perceived 
when  the  body  is  opened,  and  the  mucous  membrane  of  the  stomach 
affords  very  reliable  evidence  as  to  the  cause  of  death.  According  to 
Dr.  A.  Hillcr,  the  urine  of  carbolic  acid  poisoning  as  first  passed  viurteo 
from  a  clear  yellow  to  a  golden  yellow,  and  upon  standing  in  the  air 
becomes  dark  olive  and  txnnlly  often  blackish  green.  Sometimes  it  is 
grass-green,  but  it  may  appear  to  be  normal  (case,  Schmidfs  Jahrb,,  Bd. 
ccii.^  p.  238).     This  carbolic  acid  urine,  if  treated  with  nitric  acid  and 


•  For  other  faUl  esses,  oomsult  Bull,  ThSrap.,  I.  \x%v.  p.  2S5. 

fCVmiolt  Brf'tUh  Medical  Journal^  Miircli  I,  187.^,— death  fnim  ^bmijiivm  b.ir  m  wtmnd 
four  it)oh«s  long;  Nfiut  York  Medical  Oattitt,  April,  1671  ;  Britiah  Medical  Jonmni,  It^H.  p. 
220,^two  fatal  emais;  Med.  TKmuM  mid  0am.,  lS78p  li.  4AI  ;  Wiener  Med,  W^k^neekfi/i, 
1679,  XX it.  \2n. 
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afterwards  with  polu^Hu,  bueumes,  after  a  eertniji  dejL^rtit?  of  concuutra' 
tion,  blood-red  or  brown-red,  chim/^ing  through  pea-green  to  violet. 
Carbolic  acid  mixed  with  urine  does  not  im!*w^er  tfiis  test  {Schmidt's 
Jahrbuchery  Bd.  elxiv.  p.  144).*  The  absenee  of  carbolic  acid  urine 
proves  that  the  case  is  not  one  of  poisoning.  Bauniune  and  Huetor 
declare  that  the  earliest  symptom  of  the  poisoning  is  disappearance  of 
the  sulphates  from  the  urine  (Zeitschr.  f.  Phi^siol.  Chem.,  i.).f 

In  a  case  of  carbolic  acid  poisoning  emetics  are  generally  useless, 
owing  to  the  paralyHia  of  the  stumaeh  which  exists,  and  the  stomach- 
pump  mu8t  be  employ  erl  to  empty  the  vise  us.  Alkalies  in  excess  are 
of  some  value,  according  to  Husemann,  who  employs  a  aaccharate  of 
lime,  J  and  the  free  ingestion  of  oils  was  formerly  recommended :  but  to 
Baumann  and  Hueter  (Med.  Times  and  Gaz,^  il,  1878;  belongs  the  credit 
of  discovering  the  proper  antidote  to  carbolic  acid.  They  found  that 
during  carbolic  acid  poisoning  the  sulphates  disappear  from  the  urine, 
and  that  if  a  soluble  sulphate  be  given  freely  to  an  animal  poisoned 
with  carbolic  acid,  the  latter  will  he  converted  into  a  liannleHH  sulj^ho- 
earbolic  acid.g  Sonnenburg  discovered  that  in  patient;^  pj'e.senting  the 
dark-colored  urine  and  other  symptoms  of  poisoning  I'esulting  fi*om  the 
too  free  externa!  use  of  the  add  all  (nmble  tlisappears  upon  the  adminis- 
tration of  the  sulphate  of  sodium  ;  and  Dr.  D.  Cerna  {Phila.  Med.  TwitSy 
is,  593)  has,  in  an  elaborate  aeries  of  experiments  upon  animals,  em- 
ployed the  sulphate  of  magncsiimi  with  entire  success:  so  that  it  may 
he  considered  established  that  a  sohdde  sufphate  is  the  proper  antidote 
to  carbolic  acid,  and  that  it  should  be  employed  very  freely  and  in 
all  stages  of  the  toxfemia^  as  being  capable  of  neutraltising  the  poison 
in  the  blood.  The  chemical  history  of  |>henol  inside  of  the  body 
explains  why  the  sulphates  are  so  efficient.  l>r.  I)e  la  Bate  {BulL 
Gen.  d€  Tkenrp^^  cv.  418)  affirms  that  he  obtained  very  happy  results  in 
one  case  of  carbolic  acid  poisoning  from  inhalations  of  oxygen.  Dr. 
Jos.  Szydlowsky  saved  a  pulseless  and  apparently  dying  child  ten  hours 
at^er  the  ingestion  of  the  carbolic  acid,  by  hypodermic  injections  of 
ether  and  ihe  administration  of  dilute  sulphuric  acid  and  sulphate  of 
sodium  (iSt.  Petenb.  Med.  Wochemchr.,  1883,  x.  87),  So  long,  therefore, 
as  a  patient  can  swallow,  the  antidote  of  carbolic  acid  should  be  given. 


•  For  method  of  iletecting  oarboJic  auid  iu  uriae,  see  Lm*d.  Med.  JHet.,  1877|  p.  455. 

f  To  detect  the  diminatiuo  of  sulphatca  in  tbf  urine,  roinove  any  nlbutoea  present  by 
boilingy  aeidifjr  with  ac^etic  ncidp  and  &d(\  chloride  of  bariuai  in  excosa.  Tbit  reagent  gives  » 
wiikj  elond  of  satphnte  of  buriuin  in  the  |)rp^enc*e  of  tulphtttea^  bat  ii  mere  hftie  or  nu  dter- 
AtiQn  in  earbolio  acid  poiioning. 

I  Biflvotve  aixteen  parta  of  «ugar  in  fori/  ^Mtrr^  of  dbtiJled  wttter,  nud  ndd  tlve  purta  of 
cuaatic  time  ;  digest  fur  three  day  a,  stirring  froui  time  to  time,  filter,  mud  evaporate  to  drynetn. 
The  produot  thui  obtained  dissolves  easily  in  water. 

I  For  »  study  of  sulpho-cmrbolic  ibcid,  see  La  Tribune  M(d,^  Julj,  1SS4,  328.  M.  F. 
Ytgier  affirms  that,  while  not  p<iisoauu«  to  the  bigber  aniiniilSf  it  i«  nn  ootitre  ADtiferment.  M. 
Babuteau  {Oompt.'li»fHd.  Sue.  Bml.t  1682,  tiL  42)  finds  that  the  acid  it  aimply  a  feeble  ptir- 
gative. 
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Carbolic  Acid  as  an  Antiseptic  and  Gennicide. — In  1870,  Grace  Calveitj 
proved  that  albumen  was  preserved  for  eleven  dayt*  when  mixed  with 
carbolic  acid,  and  Dr,  John  Dougall   that   one  twenty-tive-hundredih 
part  would  destroy  spermatozoa  and  the  higher  infusoria.     Schroetcr, 
in  1878,  found  that  0.0501  per  cent,  (one  in  two  thousand)  would  keep 
flefth  for  four  woeks^  and  0,2  per  cent,  permanently.     It  was*  t^oon  found  J 
tiiat  the  acid  acted  uven  more  powerfully  upon  riiouldei  than  u|>on  putra-J 
facLive  organisms. 

The  first  to  study  the  action  of  carbolic  acid  upon  vaccine  lymph 
were  Braid  wood  and  Yacher,  and  tbeir  experiiuents  have  been  repeato 
and  extended   by  Dougall,  by  J.  W.  Miller,  by  Hoppe-Seyler,  and  h^ 
Baxter.     Each  of  the  last  two  observers  found  that  two  per  cent.  c>i 
the  carbolic  acid  destroyed  with  cert-ainty  the  infective  power  of  vac 
cine,  a  concluaioH.  on  the  whole,  not  discordant  with  that  of  the  olHe 
observers. 

The  germicidal  power  of  the  drug  ha©  &\m  beeu  Btudiod  by  Hugge, 
Rosenbaeh,  Baxter,  Sternberg.  Davaine,  Koch  and  Blyth,  Arloing,  Conie- 
vin,  Thomas,  and  various  other  observers,  upon  almost  all  the  known 
forms  of  infective  organisms. 

Their  concordant  testimony  shows  that  one  per  cent,  in  an  aqueou* 
solution  will  destroy  with  certainty  the  virulence  of  ordinary  ^ptic 
and  purulent  matters,  of  the  tubercle-bacillus,  and  of  the  micrococci  o( 
fowl-cin«!cra ;  some  of  the  organisms  related  to  putrefaction  have  »b 
been  destroyed  by  solutions  of  this  strength  :  but  to  produce  these  re- 
sults with  cej'tuinty  the  contact  with  the  disinfectant  had  to  he  coo- 
tin  ued  for  many  hours.  Two  per  cent,  of  the  acid  in  an  aqueous  <5ola- 
tion  was  required  to  destroy  the  infection  of  vaccine  or  of  glandei^ 

Thcrt3  are.  it  is  true,  some  experiments  which  seem  to  be  discordant 
with  these  results,  especially  those  of  Notter  and  of  Jalan  de  la  Cmfx, 
who  found  that  as  much  as  ten  to  thirty  per  cent,  of  the  acid  wi» 
necessary  to  prevent  the  movements  of  bacteria  in  putri^i  infusions  of 
beef;  but  there  was  probably  some  eiTor  in  their  experimental  methods. 

As  a  vapor,  carbolic  acid  seems  to  act  very  feebly  as  a  disiarectant 
or  germicide,  and  it  is  veiy  evident  that  the  popular  estimate  of  the 
value  of  carbolic  acid  is  too  hii^h. 


CaEAsoTtjM,  U.S. — Creasofe,  a  substance  closely  allied  to  earbolio 
acid,  is  prepared  from  wood-tar,  by  a  process  similar  to  that  by 
which  the  latter  is  obtained  from  coal-tar.  It  closely  resembles  car- 
bolic acid  solutions,  but  may  at  once  be  distinguished  by  its  odor,  which 
is  much  more  smoky.  Moreover,  if  a  splinter  of  pine  be  dipped  inio 
carbolic  acid,  and  then  into  muriatic  acid,  the  wood,  after  the  lapse  of 
half  an  hour,  assumes  a  distinct  i>lue  color.  This  does  not  occur  with 
creasote.  Again,  carbolic  acid  does,  and  creasole  does  not,  coagulate  1 
coIUxlion ;  and  by  the  action  of  nitric  acid  creasote  is  converted  into  I 
oxalic  acid,  resinous  matter,  and  but  a  snu*li  proportion  of  picric  acid* J 
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Creasote  is  at  present  a  rare  drug,  the  material  usually  sold  under  its 
name  in  the  drug-stores  being  really  a  solution  of  carbolic  acid.  In 
their  therapeutic  value  the  two  substances  are  probably  about  equal. "*" 
Five  cases  of  creasote-poisoning  are  on  record :  Miiller  {Wurtemh.  Cor- 
respondem-Blatt,  1869),  T.  Stevenson  {Guy's  Hosp.  Rep.,  1875,  xx.  144), 
Purckhauer  {Friedreich's  BldUer  f.  Oericht  Med.,  1883,  430),  F.  Grinell 
(Med,  News,  xl.  345),  Manouvriez  (Soc.  Med.  Legale  de  France,  vii.  108). 
The  symptoms  are  like  those  of  carbolic  acid  poisoning, — i.e.,  uncon- 
eciousness,  collapse,  stertorous  breathing,  and  great  cardiac  depression. 

MENTHOL,f  or  Oil  of  Peppermint  Camphor,  has  lately  obtained  great 
notoriety  as  a  local  an»sthetic,  and,  if  freely  rubbed  upon  a  part,  it 
undoubtedly  will  often  relieve  neuralgic  pains  when  they  are  super- 
ficial and  peripheral  in  their  origin :  its  solution  (2  to  10  grs. — fji 
water)  is  said  also  to  be  very  effective  in  pruritus  ani,  chronic  painful 
eczemas,  urticaria,  etc.  Its  physiological  action  has  been  studied  by 
Paolo  Pellacani  {Arch,  f  Exper.  Path.  u.  Pharm.,  xvii.  376).  In  the 
fix)g  it  causes  paralysis,  first  of  the  spinal  centres  and  finally  of  the 
nerve-trunks.  In  the  mammals  both  mobility  and  sensibility  are  de- 
pressed, the  animal  grows  cold,  the  respiration  becomes  slow  and  shal- 
low. Small  doses  excite,  larger  paralyze  the  frog's  heart.  In  the  poi- 
soned mammal  there  were  very  curious,  unexplained  rhythms  of  rise 
and  fall  of  the  blood-pressure.  Dr.  Groldschoider  (Archiv  f.  Physiol.^ 
1886)  has  been  led  to  the  conclusion  that  the  sensation  of  cold  pro- 
duced by  the  local  application  of  menthol  is  due  to  a  special  influence 
exerted  upon  the  special  nei*ves  of  temperature  by  finding — first,  that 
after  the  application  of  a  solution  of  menthol  in  lanolin  the  local  tem- 
perature is  increased  2°  C,  although  a  marked  sensation  of  cold  has  been 
produced,  and,  secondly,  that  the  cold  is  not  due  to  evaporation,  because 
covering  the  part  to  which  the  menthol  is  applied  with  a  watch-glass 
does  not  affect  the  sensation.  The  doctor  also  found  that  if  the  menthol 
ointment  were  applied  to  one  side  of  the  forehead,  bodies  which  previ- 
ously had  caused  the  sensation  of  cold  no  longer  did  so,  and  that  appli- 
cations of  menthol  caused  the  sensation  of  warmth  upon  the  elbow  and 
the  volar  side  of  the  wrist,  positions  at  which,  according  to  Professor 
Herzen,  similar  warm  sensations  are  caused  by  pressure  upon  the  nerve- 
trunks.  Dr.  S.  A.  Russell  {Med.  Rec,  Nov.  1885)  affirms  that  menthol 
has  a  remarkable  power  of  controlling  superficial  inflammations.  He 
applies  an  ethereal  solution,  of  the  strength  of  from  10  to  50  per  cent., 
two  or  three  times  a  day  by  means  of  a  camel's-hair  pencil,  and  claims 
to  control  thereby  boils,  carbuncles,  superficial  abscesses,  etc. 

*  Creotol  appears  to  be  the  basis  of  pure  oreasote;  from  it  is  easily  prepared  creo9ot\nie 
aeid.  This  substance  has  been  found  by  E.  Buss  (Berlin,  Klin,  WochenMchr,,  1876,  p.  445)  to 
hare  active  antipyretio  and  other  therapeutic  properties. 

f  Thymol  and  menthol  are  not  known  to  be  antipyretics^  but  are  here  considered  because 
they4>robabIy  are  physiologically  allied  to  carbolic  aoid. 
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THYMOL,    U.8. 

Thymol  h  found  in  the  oil  of  thyme  and  of  acme  other  planU.   It 
acum*s  either  as  an  uncrystaliizable  liquid  or  in  whit^  rhombic  or  acicu- 
lar  crj«tab.    It  has  been  used  with  satisfaction  as  a  sabstitule  for  at- 
bolic  ueid  !>y  Volknuuiii  and  Raiikc\  of  Ualle,  and  other  practilioner?, 
but  J  although  it  is  undoubteiJly  powerfully  ajUiseptic,  does  not  ^'^n\  to 
have  rapidly  gained  fa%'or.     Its  fragrant  odor  has   proved  a  decided 
disadvunlage,  in  summer  at  least,  by  attracting  swarmsi  of  flies.    Ii  i» 
not  free  tVoni  poif?ouou.s  prupertje8.     Ou  the  other  hand,  it  iyi  claixued 
that  it  does  not  irritate  the  Bkiu,  and  has  a  decided  influence  in  pre- 
venting  dit^chargea.     8pencer  Welk  employe  its  watery  solution  (1  to 
1000  of  warm  water);  Volkmann,  th^nnol  1  pari,  glycerin  20  parlsi, 
alcohol  10  parts,  water  1000  parts.     It  has  been  u&ed   JDlemally  by  J 
Balz  (London  Med,  Record,  1878)  in  dusea  of  thirty  grains  a  day 
less.     In  a  few  instances  nausea  and  Yomiling  were  caused.    There  wa 
abundant  sweating,  singing  in  the  ears,  deafness,  constriction  in  tbd 
forehead,  reduction  of  temperature,  and   frequently  diarrbcea,     Th 
urine  wns  dark  greenish,  yellowish  brown  by  tranamitted  light,  fn 
from  albumen,  becoming  cloudy  and  grayish  white  on  the  addition  o|| 
the  tincture  of  the  chloride  of  iron.     Violent  delirium  occurred  seven 
timesT  4ilso  marked  collapse,  and,  in  one  case  of  typhoid   fever,  uncon 
*«ciousness,  with  most  alarming  collapse.     Dr.  Balz  concludes  that  thd 
remedy  is  much  less  certain  and  more  dangerous  as  an  antipyretic  iha 
is  salicylic  acid.    The  possession  of  poisonous  properties  by  thymol  La 
been  confirmed  by  the  recent  experiments  of  Dr.  B.  KQssner  (Mt^ 
Times  and  Gaz.,  Dec,  1878,  p.  716),     This  observ-er  found  that  whe 
given  to  dogs  and  rabbits  by  the  stomach  the  poison  acts  ver\'^  slowlj 
and  feebly,  on  account  of  its  slow  absorption,  but  that  when  injecte 
into  the  circulation  it  produces  death  by  failure  of  respiration.    Comail 
developed  some  time  before  death,  and  the  blood -pressure,  which  at  fir 
maintains  itself,  now  falls  steadily.    Post-mortem  examination  failed  i 
detect  fatty  degeneration  or  other  lesion  in  either  the  solid  tii^uest 
the  blood.    The  continuous  repeated  exhibition  of  small  doses  of  tbymo 
had  no  perceptible  effect,  except  to  interfere  in  some  way  with  imtr 
tion,  80  that  the  animals  lost  flesh.     According  to  a  statement  in  J^bJ 
maim  nnd  Schwatbes  Jahresb.,  1879,  208,  Kilesner  has  found  that  ihyma 
has  the  power  of  dissolving  the  red  blood-corpuscles. 

The  evidence  already  forthcoming  indicates  that  the  therapeutic 
of  thymol  will  be  very  limited.  Its  costliness  and  the  absence  of  marke 
advantages  in  its  favor  militate  against  its  being  largely  used  externallj 
There  is,  however,  one  local  employment  of  it  which  is  importanl.- 
naraely,  as  a  detergent  antiseptic  in  various  ulcerated  and  diseas 
conditions  of  the  mouth.  For  such  use  its  agreeable  taste  and  odo 
preeminently  fit  it.  That  anything  is  to  be  gained  by  its  internal  ad 
ministration  is  not  at  all  eertaiti.     Enough  has  been  said  to  condemn  i 
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I  an  antipyretic.  KQssner  found  the  aus^ar  in  the  urine  of  a  patient 
with  diabetes  reduceil  by  from  one  to  two  gnimmea  of  thymol  por  diem  ; 
but  Fiirbringer  {Deutsches  Archiv  f.  Klin,  Med.,  xxi.)  reportB  a  caso  in 
which  one  gramme  daily  increased  the  sugar.  Kiisftner  thinka  thymol 
(three  to  five  minims  of  a  one-per-eenL  Bolution  three  times  a  day)  of 
value  in  vesical  catarrh  and  in  infantile  diarrhGea^  and  found  that  inhala- 
tions (1  part  to  1000}  diminish  the  fever  and  expectoration  of  phthisical 
patients. 

Th^^nol  was  recommended  by  Br.  Martime  as  an  antiseptie  sedative 

for  the  relief  of  the  diarrhce-as  of  typhoid  fever,  intestinal  catarrh,  etc. 

Dr.  F.  P,  Henry,  following  this  practice^  believes  that  he  haa  obtained 

very  good  results  in  doses  of  thirty  grains  in  the  twenty-four  hours. 

^Med,  JVews,  Sept  18,  1887.) 

^  RESOECIN. 

f  In  1864  Hlasiwetz  and  Barth  produced  fVora  galbanum  a  substance 
to  which  the  name  of  resorein  was  given,  and  which  is  now  obtained 

j  as  a  derivative  of  phenol.  It  occurs  in  colorless,  short,  aromatic  prisms 
or  platea  of  an  unpleasantly  sweet,  somewhat  acrid  taste,  which  on  ex- 
posure to  the  air  become  reddish.  It  is  freely  soluble  in  one  and  one- 
quarter  parts  of  water,  in  alcohol,  Ln  ether,  and  in  about  twenty  parts 
of  fixed  oiL 

pHVfiioLOOicAL  Action. — Eesorcin  appears  in  its  physioloijical  prop- 
erties to  be  allied  to  carbolic  acid.  It  is  distinctly  poisonous  to  the 
lower  organisms,  and,  according  to  Martin  Cohn  (Inaug.  Diss,,  Berlin, 
1882)  and  Dr.  Andeer  {Ueber  das  Mesorcin^  Wurzburg,  1880;  also 
CentralhL  f,  Med,  Wissens,,  1881),  a  one-per-cent  solution  of  it  is  suflH- 
cient  to  arrest  for  a  long  time  putmfactive  changes  in  the  urine,  or- 
ganic infusions,  and  even  animal  tissues.  Piatt  states  (Amer.  Joum, 
Med,  Sci.f  vol.  i,,  1883),  however^  that  it  m  distinctly  inferior  to  carbolic 
acid  as  an  antiseptic.  When  given  to  the  lower  animals  (Dnjardin- 
Bcauraetz,  Bull.  Therap^^  ci.  113)  it  causes  tremors,  loss  of  conscious- 
ness, and  epileptiform  convulsions,  which,  when  the  dose  has  been 
sufficiently  large,  become  more  and  more  violent,  until  the  increasing 
distui-bance  of  breathing  ends  in  respiratory  arrest.  During  the 
spasms  the  temperature  of  the  animal  is  distinctly  elevated,  but  when 
there  is  quiet  narcosis  it  may  fall  below  normal*  The  urine  becomes 
olive-green,  deepening  into  blackish. 

No  ease  of  fatal  poisoning  in  man  has  been  recorded*  The  largest 
therapeutic  doses  produce  flushing  of  the  face,  with  giddiness,  buzzing 
in  the  ears,  and  some  quickening  of  the  breathing  and  pulse,  followed 
after  a  time  by  violent  perspiration.  Sixty  grains  caused  in  man  giddi- 
ness and  violent  perspiration,  ivith  marked  anxiety,  ending  in  collapse 
and  unconsciousness.  Andeer  took  about  one  hundred  and  fifty  grains 
of  resorein,  dissolved  in  a  pint  of  water,  during  fifteen  minutes.  After 
disturbance  of  the  cerebration  and  of  the  special  senses,  he  fell  into  a 
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comiitiofi  of  colhipae,  with  cold  extremities^  epileptiform  oonvulstl 
with  iofts  of  coDseiouaness,  opisthotonos,  and  iimrked  di^turbaDce 
the  respi ration.      Consciousness  did  not  return  for  I&vq  hours, 
Mon-cll  records  (3ff^,  Times  and  Gaz.,  vol.  ii.»  1881)  a  ease  in  whii'h 
woman  took  one  hundred  and  twenty  grains  of  resorein,  and  iir:: 
diately  felt  giddy,  had  sensation  of  pins  and  needles  all  over  her,  anc^  ^ 
few  minutes  later  was   inseuisible,  with  closed  eyes,  clinched  ban«^x 
pallid,  blanched  lips,  dry  tongue^  normal  pypils,  and  insensible  conjari^?, 
tiva  J  the  temperature  was  94°  ;  the  reflexes  were  entirely  gone ;  tl 
pulse  was  weak  and  thready.     The  chief  action  of  resorcin  b  upoo  th$i 
oerve-ceDires,  although,  like  carbolic  acid,  it  probably  affectd  all  hi|rl»ly- 
organised  ti^ues.     The  experiments  of  I)r,  Beyer  {Amer,  JourrL  Mnl 
ScL^  April,  1886 J  show  that  it  has  a  direct  action  upon  the  hearty — uml 
erate  doses  paralyzing  the  sinus  and  auricloSj  and  very  largo  dosies 
causing  immediate  diastolic  arrest  of  the  whole  heart. 

Therapeutics. — As  an  antipyretic  resort  in  has  been  used  by  Licht- 
heim  {Corresp.-Blatt  f,  Sckweher  Aerzte,  July,  1880),  Murrell,  and  other 
clinicians.     It  in  probably  capable  of  acting  effectively,  but  it  appears 
to   be   distinctly  inferior  to  and  more   dangerous  than  other  antipy- 
reties,  and  of  late  yeai*a  has  been  employed  by  the  profesfiion  solely  i 
as  a  topical  remedy  in  diseases  of  the  skin  and  of  the  mucous  mem- 1 
brano.     Br.  Andeer  originally  recommended  it  as  an  antiseptic  stim 
ulant  application  in  uterine  and  vaginal  disease,  stating  that  it  must  he 
employed  in  the  form  of  an  ointment  spread  ui>on  tampons,  a^  the 
injection  of  a  two-per-cent,  solution  is  apt  to  produf.»e  severe  uteriD«  ' 
contractions.    It  has  been  strongly  I'ecommended  by  Hoofer,  Lichtheim, 
Janicke,  and  Fliesburg  (see  Therajh  Gnz,,  vols.  ii.  and  iii.),  and  other 
physicians  J  in  the  treatment  of  various  irritations  of  the  gastro-int^s- 
tinal  mucous  membrane,  in  which  it  is  believed  to  do  good  partly  by 
checking  fermentative  changes  in  the  contents  of  the  ulimentaiy  canal 
and  partly  by  a  specific  action  upon  the  mucous  membrane:  in  thtHHUUt- 
ner  it  has  been  employed  in  gastrw  nicer,  romitingr  and  cholera  infantm 
and  other  diarrhmas.    It  has  been  used  also  to  some  extent  with  alleged 
good  result  in  inflammations  of  the  upper  respiratory  passages.    Thus, 
Fliesburg  states  that  in  hay  fever  a  spray  of  thirty  to  fifty  per  cent  j 
of  resorcin,  given  two  or  thi'ee  times  a  day,  is  of  the  greatest  service*  I 
and  that  it  is  possible  to  arrest  whoophig-CQiujh  l>y  the  frequent  employ- 
ment of  a  spray  from  a  five-  to  twenty-per-cent.  solution.     Arntzeuiua  j 
alfio  'commends  the  remedy  highly  in  the  same  disease.     The  solution  j 
of  from  one  to  five  per  cent,  has  been  employed  with  alleged  excel- 1 
lent  results  as  a  local  application  in  chronic  otitis^  gonorrha*a^  Irucof'i 
rhmOj  etc.     In  ci/stitis  resorcin  may  be  administered  by  the  moutb|| 
or  applied  in  weak  solution  by  injection.     It  is  said  to  be  an  RCitvdi 
parasiticide,  and  to  bo  valuable  in  the  treatment  of  the  various  skin- 1 
diseases  dependent  upon  the  presence  of  an  animalcule  or  of  a  fun- 
gous growth.     Too  irritating  for  acute  inflammations  of  the  skin,  it  is  , 
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alleged  to  exert  ti  powerful  offoct  on  recent  celUinfiltnitions,  and  to  bo 
extraordinarily  sucecHs fill  in  el»njnie  eezctiui^  wboro  tliore  is  miieh  thick- 
ening from  exudation,  and  even  in  psonasis*  According  to  Andeer,  re^ 
sorcin,  in  powder  or  in  saturated  ethereal  solution,  is  a  feeble  caustic, 
U!*eful  in  the  treatment  of  vhancrcs^  of  piiptUoma^  and  even  of  epithelioma 
ftnd  diphtheria. 

Murrell  uftirma  that  he  has  often  given  forty  grains  of  resortin  at  a 
doae  every  four  hours  without  the  prodnction  of  any  unpleasant  fiymp- 
toms ;  but  this  is  pmbalily  iH^'aiiHc  he  ha<l  an  iTiijuire  article.  Of  puro 
resorein  the  dose  may  be  set  down  as  from  two  to  five  i^^rains.  Fur  use 
upon  the  mucous  membrane  the  strength  of  the  solution  may  vary 
from  one  to  twenty  per  cent.  Upon  the  skin  the  solution  or  ointment 
may  vary  from  five  to  thirty  per  cent, 

ACIDUM  SAIilCYLICUM-SAUCYUC  ACID.    U.S. 

Salicylic  acid  has  lung  Injen  known  to  eh  em  in  try,  but  has  only  re- 
cently been  rendered  available  by  Profei*8ur  H,  Kolbe,  who  discox^ered 
that  it  could  be  prepared  by  treating  a  8oluti«jn  of  carbolic  acid  in 
eausitic  soda  with  carbonic  acid  at  a  mmlcrate  heat.  It  occui's  in  Ion  15 
acicular  crystals  or  in  the  form  r»f  a  white,  dull  powder,  of  a  pecoiiar 
pungent  odor,  and  a  mild,  peculiar  taste,  accomfwinied  by  a  tninf^ient 
sense  of  numbness. 

It  is  soluble  in  three  hundred  parts  of  water,  and  in  four  parts  of 
alcohoU  By  warming,  glycerin  can  readily  be  made  to  dissolve  four 
grains  to  tbe  drachm  ;  no  pi'ccipitation  occurs  on  cooling. 

Par  BIOLOGICAL  Action. — Wben  salicylic  acid  is  given  to  man  in 
doses  just  sufficient  to  manifest  its  presence,  symptoms  closely  resem- 
bliog  cinchonism  result.  These  are  fulness  of  the  head,  with  roaring 
and  biuszing  in  the  cars.  After  larger  doses,  Uy  these  symptoms  are 
added  distress  in  the  head,  or  |Kisitive  headache,  disturbances  of  hear* 
ing  ami  vision  (deafness,  amblyopia,  partial  blind  uess),  and  excessive 
sweating.  According  to  Heiss  (Btrlintr  Khn.  Wochenschrift,  1J^75,  p. 
674),  decided  fall  of  temperature  withcmt  alteration  uf  the  pulse  also 
occurs;  but  this  is  denied  by  other  observers.  The  action  upon  the 
system  of  the  acid  and  of  its  soffium  salts  (also  ammoniuTn  salt,  ^lar* 
tenson,  Petersh.  Med.  Zeitse.hrift,  1875,  p.  343)  appears  to  be  identical, 
and,  as  several  cases  of  poisoning  with  one  or  otiicr  of  these  agents  have 
occurred,  we  are  able  to  trace  the  toxic  manifestations.  Along  with 
an  in  tens  ideation  of  the  symptoms  already  mentioned!,  there  are  ptosis, 
deafness,  stTabismus,  mydriasipi,  disturbance  of  respiration,  excessive 
restlessness  pjissi ng  into  delirium,  slow  laboring  pulse,  olive-green  urine, 
and  involuntary  evacuations.  In  some  cases  the  temperature  has  re- 
mained about  normal,  but  in  others  has  approached  that  of  collapse. 
The  respiration  appears  to  be  almost  characteristic:  it  is  both  quick- 
ened  and  deepened.  In  some  eases  the  dyspncea  has  been  extreme,  and 
given  rise  to  the  most  violent  respiratory  efforts.     The  suggestion  of 
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Dr,  Hastreiter  (Med.^CIiir.  Corre^p.-Blatt,  Buffalo,  May,  1884)  that 
dyapncea  is  due  to  pulmonary  eoiij^estion  produced  by  cardiac  weakn^ 
m  plausible.     Sweating  usually  is  very  frce^  and  the  urine  early  I 
comes  albuminous.     Various  local  evidences  of  vaso-motor  weakn-. 
may  Bupervene,  such  as  nipidly  appearing  bed  sores  at  points  subject 
to  pressure,  and  transitory  dark-colored  maculi©  on  various  parU 
the  body.*     In  several  cases  death  was  probably  produced  by  the  aei 
The  moat  conclusive  case  is  that  of  H,  Quincke  {Bertin,  Klin,  W*iche/f. 
schriftj  xix.  710).     The  chief  post-mortem  chaujeje  was  a  breaking  down  i 
of  the  blood,  cougeslion  of  most  of  the  viscera,  and  ecchymoftes  on  the  J 
serous  membranei^.f 

In  rare  instances  even  the  therapeutic  use  of  salicylic  acid  has  pro*  1 
duced  severe  skin-eruptions.     The  form  has  been  some  times  like  that  ^ 
of  urticaria,  In  other  cases  it  has  been  exanthematoiis  or  even  balla^ 
tous.     (For  references  to  CAses,  see  Br.  S.  Rosenberg,  DeuUch,  Med. 
Wochenschr.,  1886,  569.) 

In  some  cases  of  salicylic  acid  poisoning  the  mental  disturbance  has 
been  prolonged  for  a  week  or  more.     It  is  stated  that  upon  drunk- 
ards the  acid  acts  ver>^  unfavorably,  violent  delirium  being  a  comraou 
and  early  symptom  of  its  influence.    There  are  also  some  persons  whosa  i 
idiosyncrasies  ai-e  such  that  raental  disturbance  is  produced  even  bf  j 
moderate  doses  of  the  acid.     In  some  cases  the  delirium  is  cheerful,  iaj 
others  it  is  melancholic  in  t3^ie.    In  the  mildest  form  it  is  manifestt*d 
only  by  a  tendency  to  dream  actively  and  to  talk  durinnr  sleep.    In 
other  eases  the  roaring  in  the  ears  soon  becomes  associated  withdiA>4 
turban ces  of  vision,  which  grow  more  marked  until  the  patient  nol 
only  sees  objects  in  false  appeai'ancea  and  colors  but  has  absolute  illu- 
sions.   The  hallucinations  are  apt  to  take  the  shapes  of  animals  such  as  j 
ar©  seen  in  delirium  tremens,  but  there  m  usually  little  or  no  terror, iwhI 
the  troops  of  images  may  march  to  beautiful  music.     In  other  c*8« 
the  delirium  amounts  to  acute  mania,  with  restlessness,  violent  outcries,  | 
and  even  a  fury  of  fighting, J 

When  given  to  dogs  by  the  mouth  in  large  doses,  salicylic  acid  is  j 
said  to  be  usually  vomited.     According  to  Laborde  (Bull,  de  Therap^A 


*  For  ewQi,  cooialt  DfuUche*  Arthia  f.  Kiin.  Mtd.,  x\x.  ^10;  CtntraWL  f.  Chir^rg'^A 
lS77pp.  279, — 401  grtioA  of  lalieylutfl  of  sodmm  tuken  in  twelve  huure;  London  Lamett,\%1ii  | 
2,  661;   Berlin.  Klin.   Wockenwchn/t,  No.  4,  8,  1876;  und  BhU.  Thirnp,,  IS77,  Xciii.  26. 

f  In  tho  CBJio  reotirtioi  in  the  Yinjinia  Med.  Mitnthtjff  Juni},  1877,  forty-«*ight  grato*  of! 
the  sctd  veri%  taken  in  four  hours.     Tho  B/mploms  trere  violent  vomiting^  hcatJache,  total  ta^ 
eonscioufnej^,  and  dtertorouin  breathing*     Douth  ocourrod  fort/  houri  after  tho  first  dote.    Mf  J 
hvliuf  is  thnt  either  miioh  more  of  the  acid  ihAn  fortj-etght  j^rainsi  woi  takpn,  or„  whiU  i 
more  prohable,  death  was  from  aomo  other  cAuse.     See  aho  Med.  and  Sitrff.  Rtpuritr^  IST^^ 
There  ii  no  prubnhillty  that  in  the  alleged  caso  of  poisoning  reported  by  Dr.  Fmnk  Optoi 
(flnV.  Med.  Jourtu^  1883,  i.  86C)  tho  ialicylate  had  anything  to  do  with  the  antow^rd  »yiDp* 
tomi  or  reaolt.     The  ea#o  reported  bj  Dixncuf  (  ThU^,  PariSi  IS78)»  also  that  of  Empu  ittd 
Gnblor  {BnlL  4e  VAatid.  Mid.f  1877),  I  hare  not  hud  oppurtunitj  to  examine. 

X  For  euUection  of  refcreneea  of  caies^  «ee  paper  by  J.  Kmeg  (  WUn.  Mtd.  Prtm**,  H 
xxvii,  405). 
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xciii*  276),  when  from  four  to  fiva  grammes  of  salicylftte  of  Rodium 
fire  injected  into  the  reins  of  the  dog  the  iirat  result  i^  a  slight  accel- 
eration of  the  heart's  action  and  of  breathing;  this  is  followed  byt 
efforts  at  vomiting,  quietude,  \om  of  musculur  strength,  with  a  decidedly 
ataxic  gait,  hebeludej  stupor,  and  fiDaily  sleep.  When  death  occurs,  it 
w  preceded  by  dyspnoea  and  general  convulsions.  Kohler  is  probably 
correct  in  attributing  it  to  asphyxia.  After  them  general  considera- 
tions, we  can  probably  best  get  an  idea  of  the  physiological  action  of 
the  drug  by  studying  its  influence  upon  the  various  systems  in  detail 

Circulation. — In  i-egard  to  the  action  of  salicylic  acid  upon  the 
arterial  pressure y  observers  are  so  much  at  variance  as  to  leave  the  sub- 
ject enveloped  in  mystery,  Kohler  {Centralbl  f,  Med.  Wissensch.y  1876» 
pp,  163,  195)  affirms  that  when  salicylic  acid  or  salicylate  of  sodium 
in  solution  is  injected  into  the  jugular  vein,  there  is  an  immediate  fall 
of  blood-pressure,  which  aft^r  a  iarge  dose  is  very  pronounced ;  in  a 
short  time  the  pressure  rises  to  some  extent,  but  not  to  the  normal 
point,  while  the  pulse-waves  become  excessively  high  and  two- or  ihree- 
l>eaked»  As  he  found  that  the  fall  of  pressure  occurred  after  section 
of  the  depressors,  the  vagi,  and  the  cervical  coihI,  he  very  naturally 
concluded  that  it  was  due  to  an  ac^tion  upon  the  heart  itself.* 

In  1879  (TAm  d^  Paris),  Ilugues  Oltremare  found  that  moderate 
dosee  of  salicylate  of  sodium  increase  the  arterial  pressure  and  the 
frequency  of  the  pulf^e,  while  poisonous  doses  strongly  depress  the 
heart-force  and  the  hi  nod  pressure.  In  accord  with  this  are  the  elabo- 
rate experiments  of  Dane w sky  {Arbeitcn  d.  Pharm,  Laborat.  Moskau^  u 
190).  He  found  that  at  first  the  arterial  pressure  was  increased,  partly 
on  account  of  an  increase  in  the  force  and  energy  of  the  cardiac  beat, 
hut  chiefly  as  the  result  of  excitation  of  the  vaso-niotor  centre.  Vaso- 
motor spasm  was  shown  to  be  the  main  factor  in  the  rise  of  the  blood- 
pressure,  by  the  inability  of  the  drug  to  increase  the  arterial  pressure 
after  section  of  the  spinal  cord.  The  action  on  the  heart  was  seemingly 
direct.  The  arterial  pressure  slowly  fell  during  the  later  stages  of 
poisoning,  the  heart-stroke  becoming  weaker  and  weaker,  and  finally 
being  extinguished, 

Witli  our  present  evidence  it  appears  probable  that  the  fall  of 
arterial  pressure  observed  by  Kohler  was  due  to  the  use  of  very  large 
doses,  and  that  moderate  doses  have  no  depressing  effect  upon  the  cir- 
culation.  Clinicians  have,  I  think,  generally  come  to  the  conclusion 
that  the  drug  is  depressant  to  the  heart  in  man,  and  is  not  to  he  used 


•  Profeasor  Sfie  {ItitfUttH  dt  VAcadimie  de  MSdecme,  1877,  p.  C9T}  itAtca  that  in  hii  ex- 
perimetitA  there  hft»  bo«Q  no  action  irh&t«ver  upon  tb«  ftrtori&t  presKure  or  tl^o  pulde-mlej 
but  there  is  renson  for  believing  that  these  negatiTe  reinlta  were  reached  beOAu»e  ProfeMO? 
Sle  gave  the  uucld  by  the  mouth  and  at  u  died  tbo  blood -pressure  before  the  drug  wiu  absorbod, 
•inoe  KShlcr  fuund  (ioc,  eiV.)  ihM  mjectiong  of  aolutiuns  of  the  acid  into  the  stomBoba  of  doga 
and  rabbiu  fuil&d  to  affect  the  hh>ad-pre«»ctrcrp  ftlthougb  tbe  ftodiam  salt  administered  in  a 
umilar  mnnii'^)'  did  dopre«w  the  foroe  of  the  ^iroutation. 
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when  tardiae  weakness  exists.     This  is,  however,  earnestly  com  I 
by  E.  MaragHimo  {ZeiUchrift  /  Klin.  Med,,  1884,  viii.  248),  wbo 
made  a  very  large  number  of  spbj^gmogmphic  studies,  and  u\m  a  sc'rt 
of  experiments  with  the  spbjgniomauometer  of  Baseb,  and  fimb  I 
arterial  pressure  usually  elevated,  and  never  depressed,  by  iherapeu  ^^^ 
doses  of  the  dryg.     I  believe  that  the  general  nervous  depreasion  wb^^ 
the  drug  produces   when  xeivy  largely  given  has  been   mistaken    5/ 
clinicians  for  a  cardiac  depression ;  but  it  must  be  remembered  thut\ 
when  administered  conthmously  the  salicylates  probably  accumulate  m 
the  system,  and  may  reach  the  amount  neeessary  to  depress  the  heart 

Nervous  System. — Our  knowledge  of  the  action  of  the  drug  ajkoii 
the  nervous  system  is  very  imperfect.  According  t(j  See,  the  violeol 
convulsions  that  precede  death  are  in  the  lower  animals  almost  the 
sole  evidences  of  disturbance  of  the  nerv^ous  system, — the  reflex 
power  of  the  spinal  eord^  the  general  sensibility,  and  the  eondueting 
power  of  the  nerve-trunks  not  being  affected.  M.  Boehefontaine  affirma. 
however  {Le  Frogr^s  MefLy  1877,  p.  630),  that  in  the  frog  the  drug  act^ 
as  a  paralyzant^  destiviying  the  functional  power  of  tho  spinal  centre*; 
while  according  to  M,  LabonJe  four  grammes  of  a  salicylate  will  pro-  j 
duee  in  tho  dog  profound  cutaneous  antesthesia  (Ibid.^  609). 

Mespmition. — In  Kohler's  experiments  upon  rabbits  and  Banewsky'sj 
experiments  upon  dogs,  the  respiration  during  the  injection  of  the  acid  ( 
or  its  sodium  salt  into  a  juguhvr  vein  was  decidedly  quickene<ij  but 
after  a  time  the  rate  fell  to  umrh  below  the  normal.  When,  in  Kohlera 
experiments,  the  ptieumogai^trics  were  divided  during  the  period  of  re- 
tardation, the  ftx^queney  of  Iho  respiration  was  still  further  lessened* 
Danewsky  practised  section  of  the  vagi  before  exhibiting  the  drug  and 
during  the  tii-^t  stage  of  noeelerated  breathing.  In  the  first  instance 
he  found  that  the  breathing  was  only  slightly  accelerated  by  tho  drug; 
in  the  second,  that  the  quickened  respiration  fell  to  the  same  slowneas 
that  is  seen  in  the  unpoisoned  animal  with  cut  pneuraogastrie«.  Hit  J 
experiments  wei*e  too  few  to  bo  conckisive,  but  indicate  the  eorreetnestj 
of  his  deduction  that  the  quickening  of  respiration  is  largely  due  1 
an  irritation  of  the  pulmonary  vagi,  and  not  solely  to  an  in6ueneii 
upon  tlie  respiratory  centres.  There  is,  however,  probably  some  stimuJ 
lation  of  the  i-espiratory  centres  after  small  doses ;  but  after  very  larg^ 
doses  fatal  failure  of  respiration  occurs  through  a  gradual  or  sometime 
sudden  depression  of  the  centi-es. 

Temperature. — ^Especiul  interest  attaches  to  the  action  of  salicylic 
acid  upon  the  temperature.  In  Professor  See's  experiments  upon 
normal  men  and  upon  animals,  very  large  doses  (ten  grammes  for  men  J 
had  no  effect  uptm  the  temperatui'e  (loc,  cit,\  The  experiments  of 
I>r,  Paul  Fiirbringcr  upon  rabbits,  dogs,  and  men  are  in  accord  witi 
this  {Zur  Wirkung  des  Salicyhdures^  Jena,  1875).  M.  Gedl,  in  tweh 
seemingly  very  carefuliy  conducted  experiments  ujion  man,  in  whirhf 
the  doses  varied  Irom  forty-aix  to  seventy- eight  grains,  found  that  the 
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effect  in  three  cases  was  variougi,  in  two  cases  negative,  in  three  a  lessen- 
inj5  of  the  daily  alterations  of  tempemtm'ej  in  thixje  a  slight  lowerittg 
of  temperature,  and  in  one  a  fall  of  0.8°  C.  {CtntmlbL  f,  Med.  WUsens.^ 

1876,  p.  403).  Danewsky  atates  that  in  normal  aninmb  and  man  the 
influence  of  the  acid  upon  tempurature  u  Blight  and  inconstant.  The 
evidence  seems  to  show  that  salicylic  acid,  like  quinine^  has,  in  non-toxic 
doses,  little  or  no  dccidud  act  tun  upon  ihe  tumpontture  in  healths  In 
one  or  two  exj>erimentg  upun  himself,  Mr,  Korth  {PritctUioner,  icaciii. 
184)  found  that  the  acid  exerted  a  decided  influence  in  preventing  the 
rise  of  bodily  temperature  normally  cauwed  by  exercise, 

Br.  Hobart  A.  Hare  has  rcpurtud  ( Therap.  Gaz.y  vol.  iii.  p.  450)  a 
series  of  experiments  made  fur  the  purpose  of  determining  the  in- 
fluence of  eahcylic  acid  upon  the  pi\>duction  and  dissipation  of  animal 
heat.  Unfortunately,  however,  the  doses  which  he  empln^^ed  were  not 
sufficiently  large  to  produce  positive  results.  Especially  was  this  true 
in  the  experiments  made  upon  aniinals  suffering  from  fever.  Indeed, 
there  wa.i  not  in  those  animals  sutt'ering  from  fever  any  fall  of  bodily 
temperature  under  the  influence  of  the  salicylic  acid  administered*  T<j 
attempt  to  reason  from  the  results  reached  as  to  the  method  of  the 
action  of  salicylic  acid  when  it  does  cause  fall  in  bodily  temperature 
B^ems  to  me  futile. 

The  tirst  effect  of  a  single  antipyretic  dose  in  fever  is  usually  a  pro- 
fuse sweat,  which  may  appear  fifteen  minutes  after  the  ingestion  -of 
the  remedy  (Ewald,  Praetitlonerf  xvi.  200).  Very  shortly  after  this 
the  temperature  begins  to  fall,  and,  according  to  Jiisti  {Centralbi^f.  Chi- 
rurgie^  1876,  p.  629),  the  depression  reaches  its  maximum  in  about  six 
hours.  The  sweating  is  profuse  and  exhausting,  amounting,  according 
to  Euald,  not  rarely  to  seven  hundred  and  fifty  grammes.  The  pur* 
Bpiration  can  scarcely  be  the  only  factor  in  the  reduction  of  tempera- 
ture, as  there  appears  to  be  no  relation  between  its  amount  and  the 
degree  of  the  fall,  and  it  usually  ceases  before  the  latter  reaches  ita 
maximum. 

The  statements  in  regard  to  the  action  on  the  pulse  in  fever  vary  so 
much  as  to  suggest  that  when  any  decided  lessening  of  the  cardiac 
beat  does  occur,  it  is  dependent  upon  the  fall  of  temperature.  Thus, 
Garcin  (Journ.  de  2%mip.,  1876,   p,  25),  Oulmont  (Xe  Progrh  Med,, 

1877,  p.  587),  and  Moeli  (Deutsches  Archiv,  xviL  592)  have  all  observed 
the  puUe-rate  to  fall  with  the  fever-hoat,  while  L,  Schroeder  alfirms 
that  after  moderate  doses  the  pulse  is  slackened,  atler  large  ones  quick- 
ened, and  Ev\^ald  and  other  abservei*s  state  that  it  is  usually  not  aflected. 
The  antip>Telic  dose  employed  varies  somewhaL  Ewald  gives  as  a 
niinimimi  to  the  adult  seventy-five  grains,  repealed  in  five  hours  if 
necessary ;  Justi,  from  ninety  to  une  hundred  and  twenty-five  grains* 

A(/sorpfion  and  Mllmination, — Salicylic  acid  appears  to  he  abw>rbod 
very  rapidly,  Drasche  {Ceniralhif,  Chir.^  187(),  p,  777)  affirms  that  it  is 
only  necessary  to  apply  its  alcoholic  solution  to  the  souud  akin  for  a 
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abort  period,  Iti  order  to  find  the  drug  in  the  urine.  Owing  to  the  in. 
ftolubility  of  saliejlic  acid,  the  problem  of  the  method  of  its  abftorptioa 
and  of  the  state  in  which  it  circulates  in  the  blood  early  at  tract  ed  At  ten- 
tion.  Salkowflki  (BerliH.  Klin.  Wochetischr.f  1875,  p.  297)  pointed  out 
that  the  acid  in  the  blood  probably  exists  in  the  form  of  a  ButieyUte  of 
sodium.  ProfeBsor  Binz  supposes  {Lond,  Pract.,  xx\i,  443)  that  the 
acid  is  liberated  in  the  blood  by  the  carbonic  acid  formed  in  the  tissuee. 
The  only  hmm  for  this  theory  consists  in  the  fact  that  by  pas&ing  car- 
bonic acid  gas  through  a  solution  of  phosphate,  carbonate*  and  sali- 
cylate  of  sodium,  agitating  with  ether^  and  separating  and  evaporating 
the  latter,  crystals  of  salicylic  acid  are  obtained.  It  is  evident  that  if 
in  the  blood  changes  take  place  similar  to  those  which  occur  in  this 
solution,  saUcylie  acid  should  be  yielded  to  ether  shaken  with  the  blood 
of  an  animal  poisoned  with  the  drug.  Feser  and  Friedeberger  found 
that  unless  enormous  doses  of  the  drug  were  injected  into  the  blood,  m 
as  to  produce  immediate  violent  convulsions  and  death,  the  vital  fluid 
of  the  poisoned  animal  yielded  nothing  to  ether.  In  Kohler  s  experi- 
ments {CentralbL  f.  Med,  Wissens>j  1876,  p.  553),  when  salicylic  acid  was 
dissolved  in  normal  blood  no  acid  was  yielded  to  ether,  but  when  the 
blood  of  avsphyxia — i.e.,  blood  supei*8atu rated  with  carbonic  acid — was 
employed,  a  very  notable  amount  of  the  acid  was  extracted  by  the 
ether.  These  experiments  seem  to  me  to  warrant  the  conclurtion  that 
when  the  blood  is  in  the  normal  condition  the  alkaline  salicylates  are 
not  decomposed  by  the  carbonic  acid  in  it. 

Feser  and  Friedeberger  (Joe*  cit.)  have  advanced  the  theory  that  the 
salicylic  acid  circulates  in  the  form  of  an  albuminate.  This  has  re- 
ceived some  support  from  the  experiments  of  Farsky  (SUzb.  d.  L  Almi* 
d.  Wissens.y  Ixxir.,  Bd,  ii,),  which  seem  to  show  that  the  acid  is  capable 
of  forming  such  a  compound,*  On  the  other  hand,  the  theory  is  contra- 
dicted by  the  I'esults  of  Fleischer  {Med,  Centralbl.^  1876,  p*  C28),  who 
digested  albuminous  solutions  with  the  acid,  and  after  coagulation  hx 
heat  found  all  the  acid  in  the  filtrate,  and  who  also  treated  the  blood 
of  poisoned  animals  in  a  similar  way,  and  found  the  salicylic  acid  only 
in  the  serum,  the  coaguluni  being  free. 

Viewing  all  this  evidence  together,  it  seems  a  probable  conclnaioo 
that  salicylates,  when  administered  internally,  enter  the  vital  fluid  and 
circulate  there  as  salicylates,  and  that  salicylic  acid  itself  is  probably 
converted  by  the  alkaline  juices  of  the  alimentary  canal  into  a  salt,  and 
as  such  enters  the  system  and  exerts  its  influence  on  the  organism. 

Salicylic  acid  escapes  from  the  body  chiefly  through  the  kidnej^s.! 


*  He  digested  various  albuminogs  inbitanoes  with  luliojlio  iioid,  wuhod  tbem  mth  ftLl]«r 
until  it  would  tako  no  more  aoid,  driod|  wuhod  with  WAltt,  and  found  od  ana)/sU  A«Uo|)i(i 
•eid  lArgelj  preaeut  in  the  residue. 

t  T*t  detect  satieylm  Mid  in  the  urine,  add  the  salution  of  ehlurlde  of  iron  oarefkillj.  At 
flrAt  whitu  phnspbatQ  of  iron  pre>olpitateSf  theSj,  if  the  Aoid  be  pr(»etit»  ft  Yiolei  color  li  pfo* 
ductid  (Kolbe). 
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Furbringer  and  Drasche  (Cenfra^i^./.  C/ii'r.,  1876, 777)  failed  to  dtjtcct  it  in 
tbe  feces,  the  eallva,  the  bronchial  seci'etion,  or  the  sweat,  but  M.  Mussy 
*  found  it  in  the  saliva  {BulL  Thinip.,  xiii.  318),  as  did  also  M,  Bak; 
and  M.  Ouimont  det«ct^d  it  in  the  serosity  of  a  blister.  It  appears  in 
[the  uiine  very  soon  after  its  ingestion,  but  its  elimination  proceeds 
slowly.  Thus,  in  a  case  of  exstrophy  of  the  bladder  it  was  detected 
in  the  urine  dripping  from  the  urot<3rs  eiglit  and  a  half  minutes  after 
its  ingestion  (Balz,  Arch,  d,  Ileilk.y  xvilL  60),  and  it  has  been  found  in 
the  urine  eight  days  after  the  exhibition  of  the  last  dose  (Byanow, 
I  CentralbLf.  Chirarg.^  1877,  p.  80D).  The  latter  observer  also  found  it  in 
I  the  urine  of  a  normal  man  as  a  salicylate  twenty-five  minut'OS  atler  its 
'  swallowing.  Tlie  same  authority  states  that  it  is  exci-eted  partly  as 
salicyluric  acid,*  partly  ai*  a  form  of  saliciuj  and,  he  believes,  to  eorao 
exti-nt  as  oxalic  acid.  Urine  which  had  been  passed  some  hours  after 
the  ingestion  of  a  dose  polarized  to  the  left.  Dr,  A.  E.  Stuart  {Prac- 
titioner,  xviii  425),  aft^r  so  small  a  dose  as  nine  grains  of  the  acid, 
I'  saw  froe^  distinct  crystals  of  salicyluric  acid  in  the  urine.  It  is  pos- 
sible that  such  of  the  salicylic  acid  as  escapes  unchanged  from  the 
kidney  may,  as  first  excreted,  be  in  the  form  of  a  salicylate,  but  be  set 
free  by  the  phosphoric  acid  of  the  urine ;  at  least  such  would  be  indi- 
cated by  the  fact  that  in  Baiz's  case  of  exstR^phj-  salicylate  of  sodium 
appeared  in  the  urine  twelve  minutes  before  the  free  acid.  The  green 
color  of  the  urine  characteristic  of  the  free  use  of  salicylic  acid  ap- 
pears to  be  due  to  an  increase  in  the  fijrmation  of  indican  (S.  Wolf- 
berg,  Deutsches  Arckiv  f,  Klin,  Mtd.^  xv.  403 ;  M,  Robin,  London  Med. 
Record^  1877,  p.  151),  or  else  to  p3"rocatechin  (see  Bull.  Acad,  Med., 
1877,  p*  705),  and  it  is  not  improbable  that  the  pyrocatocliin  is  formed 
out  of  the  salicylic  acid.  The  urine  itself  is  often  augmented  in  quan- 
tity, but  sometimes  it  is  diminished.  It  not  rarely  contains  albumen, 
evidently  the  product  of  a  local  irritation  of  the  kidneys.  See  reports 
{loc.  cit,^  p.  705)  a  case  in  wiiich  the  renal  irritation  was  so  severe  as  to 
give  rise  to  htematuria.  In  regard  to  the  solids  of  the  urine,  the  testi- 
mony varies  somewhat.  See  {loc*  cit)  affirms  that  in  gout  the  uric  acid 
is  greatly  increased,  and  that  both  in  health  and  in  disease  the  urea 
is  unaffected.  S.  Wolfsohn  {Inaug.  Diss.j  quoted  in  CentralbL  f,  Med, 
WissenB,^  1877,  p.  30),  on  the  other  hand,  determined  au  increase  in 
the  nitrogenous  renal  elimination,  while  Lecoix^he  and  Salamon  have 
found  that  when  the  acjd  is  t^xhibited  in  rheumatism  there  is  at  fii^v 
an  enormous  increase  in  the  excretion  of  both  urea  and  uric  acid,  fol- 
lowed by  diminution,  which  may  cany  the  elimination  below  the  nor- 
mal. In  acute  rheumatism  the  first  increase  lasts  three  or  four  days, 
in  subacute  rheumatism  one  or  tw^ii  days  ;  excretion  of  phosphoric  acid 
is  also  at  fii-st  increased  and  subsequently  lessened.     In  experiments 


*  Salicyluric  Mid  h  m  pftmllel  ou  in  pound  to  Lippuric  aoid,  mode  by  the  uhlod  of  the  ele- 
mcnU  of  II  glycocul  niib  salicylio  acid. 
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upon  dogs  Carl  Yircliow  found  that  the  nitrogenous  elimination  wi$ 
increased  by  galicylato  of  eodiura  {Zeitschr^  f.  Physid,  Chem^  vi.  78). 

Smnniary.^^Jn  full  doees  salieylic  acid  causes  sj^inptome  resembling 
those  produced  by  qiiiniue,  but  after  larger  doses  there  are  mrdrms^  J 
ranrked  disturbauco  of  respiration^  great  nervous  prostration,  delinum, 
dyspTupa,  and,  if  tho  dose  has  been  large  enough,  death  hy  respirnfory  i 
paralysis.     Moderate   therapeutic  doses  apjiear  to   have  no  powerful 
influence  upon  the  circulation^  such  physiuiogical  evidence  as  we  bave] 
indicating  that  they  increase  arterial  pressure  somewhat  by  exciting 
the  vaso-motor  centi-e  and  directly  increasing  the  cardiac  Ibrco.    laj 
ovei*doses  esalieyHc  acid  causes  tail  of  tlie  artenal  pressure,  partly  by  a 
direct  action  upon  the  heart.    Our  knowJedge  of  the  action  of  the  mil 
upon  the  nervous  system  is  very  imperfect,  but  it  seems  to  be  a  tti)-| 
pressant  of  the  motor  nervous  centi-es.     Moderate  doses  increase  the 
Jrequeocy  of  the  respiration,  probably  in  part  by  an  action  upon  tbo 
peripheral  pQeuraogastrics,  but  chiefly  by  a  direct  Influence  upon  tbo 
respiratory  centres.    Toxic  doses  paralyze  the  respiratory  centi-e!**    Tho 
action  of  salicylic  acid  upon  the  temperature  of  normal  man  is  slight j 
and  inconstant,  unless  toxic  doaaa  be  given  j  in  fever  its  antipjrretiill 
influence  is  pronounced,  but   wo  have  no  exact  knowledge  as  to  the  | 
method  of  its  action.     It  is  absorbed  and  circulates  in  the  blood  prah»| 
ably  as  a  salicylate  of  sodium,  and  is  eliminated  partly  unchanged  h»a 
salicylate^  partly  as  salicyluric  acid,  the  green  discoloration  of  thoj 
urine  being  due  to  indican,  or  perhaps  to  pyixx'atcehin,  w^hich  majbe] 
an  educt  from  the  acid.     The  exact  etfect  upon  elimination  of  urinarj' 
solids  is  not  positively  determined ;  it  probably  increases  niliYjgenoiw 
elimination:  large  doses  irritate  tho  kidne;>n». 

TiiERAPEUTEcs. — The  original  article  of  Dr.  E-  Butt  upon  the  actioo  , 
of  salicylic  acid  upon  tempemture  in  fever  has  been  followed  byij 
number  of  papers  (see  Jjondon  Med.  Jieeord^  1876»  p«  193*),  irhiob 
show  that  the  drug  fails  in  some  cases  to  reduce  temperature,  but! 
seems  to  be  more  certain  and  decided  in  its  eftects  than  is  quinme,  j 
The  question  as  to  whether  good  is  achieved  in  fevera  by  its  admiii-j 
isti-ation  is,  of  course,  entirely  separate  from  that  as  to  its  pow«rl 
of  reducing  tempcratui"e.  It  is  certainly  possible  for  a  drug  to  lower  I 
the  fever*  he  at  and  yet  to  do  far  more  harm  than  good,  and  the  t*^*- 
dence  at  hand  does  not  yet  seem  sutlicient  to  answer  the  present  in 
quiry.  In  the  Semenotf'schen  Military  Hospital,  from  .Tanuary,  18^3 
to  the  middle  of  Septemberj  1875,  two  bundiHjd  and  eleven  cases 
ty|>hoid  (?)  fever  were  treated  without  salicylic  acid,  and  innn  the  1» 
date  to  March,  1876,  one  hundred  and  sixty  cases  wHth  the  acid.    T^^ 


«  ConiuU  Also  DmUekt*  Archiv/.  Ktiu,  Mrd.,  tS76,  XT.  457^  SIS,  012,  xvL  103,  xrit 
S14,  fl07,  092,  xviii.  401,  452,  504;  CentralU, /,  Mtd.  UV#ie»wcA.,  1876,  xcL  \U\  Lt^n^t,  1 « 
ii.  812:   Pracd'fmMtfr,  ivi,  200;  Land,  Medi^ni  Record,   lt^77;   Berlin.  Klin,   WacUtttck* 
lli75,  ft03;  Le  Pruff3'>»  Mid,,  1877;  Rtiff^thi  Acftd.  Mfd,^  J 877,    For  UlformAUaa  tii  tifu^  ** 
its  iictiOD  on  fiyseniic  rmbbitHi  sco  Fiirbrm^cr,  Ivc.  cit. 
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mortflllty  in  the  tii-st  pericxl  was  14J  per  cent.,  in  the  last  10.4  per  cent. 
(Scbroedor,  Dcutaches  Arekwf.  Klin.  Med.,  xviii.  SltJ).  In  the  gan-ieon 
of  Stargard,  in  1872,  thirty-nine  caBe»  rocoived  mild  cold-water  treat- 
ment ^  in  1874,  sixty-three  cases,  cold-water  treatment  encrgeticaliy  ; 
in  1875,  thirty-five  casoB,  the  salicylic  acid  treatment;  the  mortality 
being,  respectively,  30.7,  9.5,  and  8.5  per  cent,,  and  the  average  length 
of  treatment  60.6,  53.3,  and  37  days  (Jahn,  Ibid,,  p.  451).  Eiess  treated 
two  hundred  and  sixty  cases  of  typbuid  fever,  and  lost  24.2  per  cent. 
{Berlin,  Klin.  Wochem,,  xii.  075).  lie  ass^crts  that  the  duration  of  the 
disease  was  very  much  shortened.  These  statistics  are  all  that  I  have 
been  able  to  glean  npon  the  snbject,  atid  apparently  leave  the  question 
at  issue  sub  judice.  The  supej-iority  of  antipyrin  and  aiitifebrin  has 
since  their  discovery  led  to  the  complete  abandonment  of  the  use  of 
salieylic  acid  in  fevers. 

The  antiper iodic  action  of  the  drug  does  not  appear  to  he  such  as  to 
entitle  it  to  confidence.  It  is  true  that  Senator  in  nine  cases  of  inter- 
mitteut  fever  had  but  one  failure  (Berlin.  Klin,  Wochens,^  1875);  but  the 
general  drill  of  experience  coincides,  1  think,  with  that  of  Hclley, 
who  found  salieyhc  acid  to  fail  in  obstinate  mahirial  cases,  and  in  mild 
CftSieB  to  requji-e  boger  time  to  cure  than  does  quinine. 

The  antipyretic  properties  of  Hulicyiie  acid  early  led  to  its  being 

I  used  in  rheumatism^'^  and  in  1S76  (Berlin,  Klin.  Wochens.j  xiii.)  Strieker 
fir^t  announced  that  it  was  an  exceedingly  valuable  remedy  in  this  dis- 

i  ease,  usually,  when  given  io  hourly  doses  of  from  .seven  to  fifteen  gmin-^i, 
causing  a  disappeaninco  of  the  symptoms  in  a  period  not  exceeding 
forty *eight  hours.  The  conclur^ions  of  Strieker  have  been  eubstan- 
tially  contirmtMl  by  numer<jus  observers  in  Germany ,  France^  England, 
and  this  countrj'.     Although  some  eases  of  rheumatism  do  not  seem  to 

'  yield  to  the  drug,  in  the  great  majority  of  instances  improvement  sets 
Ml  within  twenty-four  hours,  and  is  rapidly  followed  by  disappeaninco 
of  the  pain  and  fever.     The  dangers  of  cardiac  and  cerebral  com  plica- 

Ei  are  certainly  lessoned,  but  not  altogether  done  away  with.f     In 
ssive  rheumatic  hyperpyrexia  it  cannot  bo  depended  upon  to  the  ex» 
, on  of  the  cold  bath.     Jaccoud  states  (Progres  3Ied.y  1877,  pp.  528, 

745)  that  he  has  found  it  of  great  service  in  ehronic  rhemnaiii^m ;  but  the 
I  general  testimony  appeiirs  to  show  that  it  is  less  certain  in  the  chronic 
than  in  the  acute  disorder,  Jaccoud  also  states  that  in  acute  gout  it 
acts  with  extraordinary  etfect.  Ab  in  cases  of  habitual  gout  the  kidneys 
are  often  seriou'^ly  atfected,  the  urine  should  always  be  examined,  and 
if  it  be  found  albuminous  the  remedy  hhould  he  administered  very 
cautiously,  I)r.  K.  Weber  has  seen  the  salicylates  act  most  happily  in 
gonor'^hmal  rheumatism  {Bull.   Therap.^  xciii.  328).     Various  mishaps 


*  K.  Bii$d  wiu  probably  the  fimt  to  make  triml  of  this  romedy. 

f  ConBuU  for  thia  point  Jtuioofld  (/««  Pro^rAt  M^oC^  1^7 Jp  p>  588),  Gro«n  i London  Latteet, 
Nor.  IK  1S77},  Roe  {laHe^l,  1877,  ii.  005),  Jaoobfl  {Ibid,,  dbb),  Brofm  {BoHon  Med.  and 
Snrf/.  /o**ni.,  Feb.  8,  1877). 
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(gangrene,  BulL  Therap,,  xciii.  324 ;  necrosis,  Brit  Med.  Joum.^  1 
2,  776,  820,  843)  have  been  ascribed  to  the  use  of  the  acid  in  riieti- 
matism,  but  the??e  were  in  all  probability  accidental  coni>  ".<^  of 

the  disorder.    Dcliriam  and  temporary  inwinity,  Bometimc-  ^  have 

been  in  various  easea,  perhaps  correctly^  attributed  to  the  acid  (AVi 
York  Med  Record,  xxi.  456 ;  London  Med.  Record,  1882,  452). 

Salicylic  acid  was  at  one  time  highly  commended  in  diphtheria,  ba 
its  use  has  been  generally  abandoned,  and  although  in  chronic  c^stUk 
and  chronic  pi/elitis  it  is  gtill  sometimes  employed,  other  romediijdi 
to  be  of  more  service. 

Administration. — The  maximum  dose  of  salicylic  acid  in  acQli 
rheumatism  may  be  set  down  as  a  drachm  in  the  twenty- four  1mmii% 
although  it  is  employed  by  some  practitionci's  in  much  larger  doaea. 
The  salkiflate  of  sodium  {Sodii  Salicylasy  U.S.)  contains  forty-eighl 
grains  of  the  acid  to  the  drachm :  since  it  ia  fVeely  soluble  in  waler^ 
and  16  less  unpleasant  to  the  taste  and  less  irritant  to  the  stomach,  it  i 
much  preferable  to  the  uueombined  acid.     From  sixty  to  •     "  rail 

of  it  may  be  administered  in  the  coui-so  of  the  day  in  a  str-  _  ^  nmn 
tt£ed  syrup.  The  best  method  of  exhibiting  aalicylie  acid  ia  eithe 
in  the  form  of  the  oil  of  gaultheria  (see  p.  622),  or  in  that  of  it 
salicylate  of  ammouium.  This  may  be  extemporaneously  prepared 
taking  one  drachm  of  salicylic  acid  and  five  drachms  of  eij^rup  and 
adding  aqua  ammonite  in  sufficient  quantity  to  dissolve  the  acid.  The 
finished  pmduct  will  be  about  six  drachms,  and  one  teaspoon ful  will 
represent  ten  grains  of  the  acid.  If  during  the  use  i>f  any  preparatifj 
of  salicylic  acid  ringing  of  the  ears  or  other  evidences  of  ]ntuxie4itifi 
appear,  the  remedy  shuuld  be  at  once  partly  or  entirely  withdrawn. 

Use  as  an  Antiseptk'.—^iiVityVia  acid  was  originally  brought  to  tl: 
notice  of  the  profession  on  account  of  its  inhibitory  inHuence  on  putm 
faction.  Xolbe  found  that  0.Q4  per  cent,  had  great  influence  in  prcver 
ing  souring  of  milk.  Bucholz  states  that  0.15  per  cent,  is  sufficient  i 
prevent  the  development  of  bacteria  in  ordinary  organic  mixturet,  an^ 
that  the  influence  of  0.005  per  cent,  is  plainly  visible ;  0.3  to  0.4  per  eeni 
of  the  acid  killed  bacteria  in  vigorous  growth  (ArcLf,  Exper,  PcUh. 
Pharm,,  Ed.  iv.).  The  salicylate  of  sodium  was  about  equal  to  the  puf 
acid,  0,4  per  cent,  destroying  the  bacteria,*  In  the  preservation  of  urin 
Meyer  and  Kolbe  fonnd  that  one  part  of  salicylic  acid  to  two  thoua 
parts  of  urine  was  suflicient  to  prevent  putrefaction  (Joum,  /. 
Ckem.y  Bd,  xii,).  According  to  Kolbe  and  others,  salicylic  acid  arrest 
or  prevents  the  action  of  the  non-organized  organic  ferments,  Thu 
it  will  inhibit  the  action  of  emulsin  upon  amygdalin  or  upon  myrou 
acid,  and  prevent  the  development  i^f  hydrocyanic  acid  or  of  the  vola 
tile  oil  of  mustarti.     I)r,  Miller  found  that  one  per  cent,  of  &alrcyli€ 


**>  The  power  of  (ho  acid  hu  been  denied  by  Flock  ( Benxoe*iiHrft  etc«,  Manicli,  t87$)p  vlM' 
boa  been  abundiintlj  univrtircd  by  Pjrofeafur  Kolbo  {Jonnu  /Ur  Praku  Chem,,  Bd,  siu). 
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ftcid  was  sufficient  to  check  the  action  of  ptyaline  upon  8tan;*h  ;  for  the 
game  efToct  ton  per  eont.  of  carbolic  acid  was  required.  The  digeativo 
action  of  pepsin,  outside  of  the  body,  was  v^ry  seriously  affected  by 
D,2  per  cent  of  (salicylic  acid  in  Dn  Miller's  studieB,  but  in  Kolbe's 
experiments  the  ingestion  of  twenty  grains  a  day  of  the  drug  had  no 
effect 

Salicylic  acid  has  been  used  to  a  considerable  extent  in  the  prepa- 
ration of  beer  and  wine,  and  fi>r  the  preservation  of  various  articles 
of  food.  On  the  7th  of  Februu ry,  1881,  the  French  government  inter- 
dicted this  use,  and  in  1885  a  commisHion  appointed  by  the  Academy 
of  Medicine  of  Paris,  at  the  suggestion  of  the  Minister  of  Agricul- 
tnre,  reported  {Bull.  Acad,  Med.y  vol  xvi,,  188G)  that  it  is  proved  that 
the  prolonged  employment  of  even  very  smull  amounts  of  ealicylio 
acid  is  dangerous,  and  that  in  susceptible  individuals,  and  especially 
in  aged  persons^  it  is  apt  to  cause  disorder  of  digestion  and  disease 
of  the  kidneys. 

There  can  be  no  doubt  that  salicylic  acid  is  capable  of  accomplish- 
ing much  in  antiseptic  surgery^  but  it  doea  not  seem  to  be  replacing 
carbolic  acid,  as  it  at  one  time  bade  fair  to  do.  Its  freedom  from  odor 
and  comparative  freedom  from  poisonous  nod  irritant  properties  are 
certainly  strong  points  in  its  favor:  nevertheless,  carbolic  acid  is  more 
I  generally  employed,  and  Mr,  Callender,  after  twelve  months*  trial  in 
the  wards  of  St.  Bartholomew'H  Hospitul,  has  tbrmally  condemned 
salicylic  acid  as  much  inferior  to  carbolic  acid  {Trans,  London  Clin. 
So€.^  ix.).  Thiersch's  saltn/Hc  acid  wadditig  for  hermetically  sealing 
wounds  is  made  by  dissolving  two  ounces  of  the  acid  in  two  pints  of 
alcohol  (sp.  gr,  0.83),  diluting  with  twenty  pints  of  water  at  158°  to 
178*  Rj  saturating  with  this  six  pounds  and  eight  ounces  of  cotton 
batting  deprived  of  oily  matter,  and  afterwai'ds  drying.  This  wadding 
contains  three  per  cent  of  the  acid  j  for  some  purposes  a  stronger 
batting,  containing  ten  per  cent,  is  prepared.  When  the  wound  or 
abscess  is  discharging  profusely,  jute  is  subHtituted  for  the  cotton 
batting,  because  it  is  much  more  penneable  to  pus.  An  efficient  oint- 
ment may  be  prepared  by  dissolving  one  and  a  half  parts  of  the  acid 
in  two  parts  of  alcohol  and  adding  lard,  or  the  solubility  of  the  drug 
in  glycerin  may  bo  taken  advantage  of. 

The  following  solutions  are  used  in  St.  Bartholomew's  Hospital : 
Phosphate  of  sodium,  three  parts;  salicylic  acid,  one  part;  water,  fifty 
parts. — Salicylic  acid,  one  part;  olive  oil^  forty-nine  parts. — Salicylic 
acid,  one  part;  bicarbonate  of  sodium,  half  part;  water,  one  hundred 
parts. — Salicylic  acid,  ten  parts ;  borax,  eighteen  parts ;  wmter,  one 
hundred  parts,  A  twenty-five-per-cent.  solutionj  which  will  bear  dilu- 
tion with  water  or  alcohol,  may  be  prepared  according  to  the  follow- 
ing formula:  R  Acid,  salicyL,  3ii ;  Sodii  bibomt,  Ji  i  (rlycennE©,  q,  s. 
Mix  the  acid  and  the  borax  with  four  fluidracUms  of  glycerin;  heat 
gently  until  dissolved;  then  add  enough  glycerin  to  make  one  fluid- 
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ounce.  Professor  Tb I orscb  has  found  that  the  drugeanoot  be  omplojrf 
for  cleaning  surgical  iiistrumeDts^  because  it  corrodes  the  steel 

OLEUM  GAUXiTHHlRI^— Qlli  OP  OAULTHERIA.    U.8, 

Oil  of  gauUheria  it?  a  very  volatile,  slightly  straw-colored  li<[uid,  ot 
a  penetrating  peculiar  odor,  ninety  per  cent,  of  which  is  methyl  tali- 
cylate,  a  ©uhstitution-compoimd  in  which  one  atom  of  the  hydrogen  of 
salicylic  acid  has  been  replaced  by  a  molecule  of  methyl,  CH,,    The 

formula  of  wilicylic  acid  is  C,H^jO,;  of  methyl  salicylate,  C,  |  ^J  lo^ 

When  oil  of  gauUheria  is  taken  into  the  animal  system,  one  atom 
of  carbon  and  two  atoms  of  hydmgen  in  the  methyl  ai'e  removed 

by  oxidation,  and  C^  |  ^-^|  I  O^,  becomes  C^H^O,.   C,  |  Jj|  |  O^  has  an 

atomic  weight  of  152,  while  the  atomic  weight  of  C^H^O^  ia  138:  fo 
that  the  administration  of  one  hundred  and  iifty4wo  grains  of  methjl 
salicylate  ought  to  bo  equivalent  to  the  giving  of  one  hundred  and 
thirty-eight  grains  of  salieyiic  acid.  As  one  hundred  and  sixty-Bifl» 
grains  of  oil  of  gaultheria  contain  one  hundred  and  fifty-two  gmiasof 
methyl  salicylate,  they  should  be  equivalent  to  one  hundred  and  thirty- 
eight  gmims  of  salicylic  acid. 

When  oil  of  gaultheria  is  taken  in  sufficient  dose,  it  causes  »jm^ 
torn 8  which  are  entirely  similar  to  those  that  are  produced  by  cor- 
responding doses  of  salicylic  acid.      It  has  produced  severe  or  erea 
fatal  poisoning:  thus  {Phila.  Med-  Examiner,  June,  1852),  Dr.  Galkhcr 
reports  the  recovery  of  a  boy  of  nine  years  after  the  ingestion  of  half 
an  ounce,  but  Dr  Juvet  reports  (N.  Y.  Med,  Gaz.y  18C7)  a  case  in  which       , 
half  an  ounce  of  the  oil  of  wintergreen  caused  death.     Recovery  aiW^  ^B 
large  doses  of  the  drug  is  otlen  attributable  t^  the  vomitiuj^  which  hw  ^^ 
been  pmduced  by  the  irritant  action  of  the  oil.     According  to  tlie  ex- 
periments of  i>i*s.  H.  C,  Wood  and  llobart  A.  Hare  (TOem^.  Gaz.,  1886^ 
73),  the  physiologieal  action  of  gaultheria  is  the  same  as  that  of  sali- 
cylic acid  J  therapeutic  doses  being  entirely  decomposed  in  the  system, 
although  toxic  amounts  may  escape  in  part  unchanged. 

Oil  of  gaultheria  affords  a  very  excellent  method  of  giving  salicylic 
acid  in  cases  of  subacute  and  acute  rheumatism.  It  may  be  ttdmin* 
istored  in  emulsion  or  in  capsules  in  doses  of  from  ten  to  fifteen  niiiiims, 
repeated  according  to  circumstances*  I  have  given  as  high  as  one  h»in- 
drcd  and  fifty  drops  of  it  in  t\venty-four  hours,  though  few  persons  will 
bear  more  than  half  this  amount  without  the  production  of  distiact 
symptoms,  which  should  be  a  signal  for  withdrawal. 

SALICINUM^SAlilCni.    U.S. 

Salicin  is  obtained  from  the  bark  of  the  willow  and  other  trees. 
occurs  sometimes  in  tabular  crystals,  more  frequently  in  white,  shiningj 
needles,  o^  neutral  reaction,  soluble  in  about  thirty  parts  of  cold  crater,! 
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soluble  in  hot  wntcr  and  in  alkaline  solutions.  Concentrated  sul- 
phuric acid  diFisolves  it,  with  the  prod  net  ion  of  a  beaiititul  rod  color. 
By  carefully  warming  it  with  dilute  suiphuric  acid  it  i»  converted  into 
glucose  and  saliffenin^  and  it  is  therefore  a  glucoside. 

The  action  of  saliein  upon  the  auimal  organism  is  not  known,  but 
would  seem  to  be  very  feeble^  as  liaiike  (Pjfanzenstoffe^  p.  903)  is  said 
to  have  taken  nearly  three  ounces  of  it  without  any  notable  effect.  It 
la  certainly  rapidly  absorbed,  probably  as  wiltcin  ;  but  once  in  the  blood 
it  fteems  to  be  quickly  decompo8ed,  the  products  of  its  change  appear- 
i  ing  in  the  urine  fit\oen  to  thirty  minutes  after  the  iugCf?tion  of  a  single 
doB6.  This  change  does  not  appear  to  be  complete,  as,  according  to 
Huaemann  {Pflanzt'nstofft%  903),  in  the  urine  of  man  and  rabbits  after 
the  inge!*tion  of  saliein  not  only  ^aligenin  and  salicylic  acid  occur, 
but  also  unchanged  saliein.  Further,  Falck,  injecting  saliein  into  the 
blood  of  the  dog,  found  that  it  chiefly  escaped  from  the  kidneys  un- 
altered. The  elimination  seems  to  go  on  sloAvly,  as  Senator  has  detected 
salicylic  acid  in  the  urine  sixty  hours  after  the  ingestion  of  a  single 
dose  of  saliein  (Berlin.  Klin.  Wochens.y  1877,  181). 

In  1874,  I)r.  Maclagan,  led  by  some  fancied  dependence  of  rheu- 
I  matism  upon  maluria,  began  the  use  of  saliein  in  acute  rheumatism, 
I  And  iu  1876  {Laticef^  1876,  i,  342)  he  announced  that  it  was  a  specific 
remedy,  rapirlly  abating  both  the  fever  and  the  local  symptoms.     In 
the  same  year  (Centrafhi  f.  Med,  Wis^^rns.,  1870,  241 ;  also  Btiihh  Klin. 
Wochefis.,  1877,  181)  II.  Senator  eontirme*!  these  statements,  and  fur- 
I  ther  affirmed  that  in  various  affections  he  had  found  saliein  to  have  an 
antipyretic  power  entirely  compiirable  to  that  of  salicylic  acid.      If 
these  views  are  correct,  the  freedom  from  initant  properties  and  dis- 
agi'ceahle  taste  make  saliein  superior  to  the  acid.     The  only  other  per- 
'  eon  who  has  tested  tbe  mutter  on  a  considerable  scale  is  Dr  Buss,  who 
does  not  find  that  the  drug  is  nearly  so  powerful  as  salicylic  acid  (Ber- 
lin, Klin,  Wof'hens.^  xiii.  504),     If,  as  is  belie%'ed  by  Senator,  the  activity 
of  saliein  depends  upon  its  conversion  in  the  blood  into  salicylic  acid, 
it  is  plain  that  its  action  *4bould  be  slower  and  more  uncertain  tban  that 
of  the  acid,*      Further  investigations  are  necessary  before  a  pcjsitivo 
conclusion  can  be  reached  ;  but  the  later  evidence  does  not  seem  to  be 
^  favorable  to  saliein,  and  it  is  but  little  used.     In  regard  to  the  dose  em- 
l^lojed,  it  is  worthy  of  remark  that  no  serious  symptoms  have  been  re- 
^MUrted  as  produced  by  fialiein.     Senator  recommends  two  to  two  and  a 
half  drachms  as  a  moderate  dose  for  the  adult*     Maclagan  used  much 
smaller  doses,— twenty  grains  every  three  hours,  f 


*  Dr.  MftdB^n  Mserts  {Lmtd^m  Laneet,  1S73,  iL  ITli^),  as  proof  tbAt  tulioin  does  ool  act  aa 
lalicylio  aeid,  but  aa  flalicin,  that  be  baa  giTon  ■aliolo  to  rfaeitinalio  pAtLt^talfli  Buffering  frtitn 
cerebral  sjmptom*  due  to  large  doies  of  satioylio  acid,  and  bju  »een  butU  tbe  rbemnatiam  and 
the  cerebral  dii^turbunce  abated.  Is  it  pociible  tbat  tbe  deliriam  in  tbeso  eaaos  was  due  to 
rbeumatit!  irritJItionf  and  not  to  tbe  saliajlatejr 

f  Goiualt  al*o  Briu  Mtd,Jo%rH.^  td76,  ii.,  and  Bottom  Med,  and  Sury,  Joturn,^  Feb.  1377. 
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Salol  is  a  whit6  crystalline  powder,  of  a  faintly  aromatic  o<ior 
resembling  that  of  oil  of  wintorgreen»  almost  insoluble  in  water^  an4 
perfectly  tasteless.     It  ia  a  derivative  of  salicylic  acid,  one  atom  of  the 
hydi^ogen  of  the  acid  having  been  replaced  by  phenol     It  belongs  in  j 
the  aromatic  ethers,  and  may  be  considered  chemically  as  a  salicylate  | 
of  phenol.     Originally  prepared  by  Professor  Von  Nencki,  of  Berne, 
it  was  introduced  into  medicine  by  M.  Sahli  {Science  Med.,  April  14, 
1886).    When  in  the  upper  part  of  the  intestinal  tract  it  comes  in  coo-j 
tact  with  the  pancreatic  juice  it  is  broken  up  into  its  original  eonstiiu.] 
ents,  salicylic  acid  and  phenol,  ^uelding  about  thirty-six  per  cent  of  f 
phenol  and  sixty-four  per  cent,  of  salicylic  acid  *    After  its  free  \m 
the  urine  becomes  black  from  the  products  of  destruction  of  carbolic  i 
acid,  and  it  is  capable  of  causing  the  symptoms  of  poisoning  bv'sali  | 
eylic  acid  and  by  carbolic  acid,  but  is  said  to  be  less  powerful  as  a  powon  j 
than  are  its  ununited  ingredients,  probably  because  it  is  broken  upj 
slowly  and  perhaps  escapes  in  part  unchanged. 

The  therapeutic  properties  of  salol  are  those  of  salicylic  acid,  and  i^ 
number  of  clinicians  have  reported  very  favorable  results  from  itsu!*  ' 
in  rheumatism,     (See  Drs.  Bielschowsky,  Georgi,  Rosenberg,  and  Fal- 
chonfeld,   Therap,  MonatsL,  1887;  also  Lo?id.  Med,  Rec,  Oct  15,  1888.  ] 
June  15,  1887,  Jan.  15,  1887;  also  Berlin.  Klin.  Wockens.,  No.  4,  1887, 
and  others.)     By  the  use  of  salol  the  ringing  in  the  ears  and  other  j 
ordinary  constitutional  symptoms  produced  by  salicylic  acid  can  be 
obtained,  and  there  is  no  doubt  that  the  drug  is  capable  of  pertbrniing 
in  rheumatism  the  role  of  salicylic  acid.    The  claim  that  it  is  incapable 
of  produt^ifig  untoward  symptoms  and  that  it  agrees  better  with  iU 
stomach  than  do  other  salicylic  preparations  is  doubtfully  sustain^ 
It  is,  however,  less  disagreeable  to  take  than  some  other  forms  of  the 
acid,  but  in  my  experience  has  been  less  prompt  and  less  certain  inita 
infiuence.     It  has  been  used  as  a  disinfectant  for  the  bowels  in  ttfpkoii 
fever  and  cholera,  etc.,  n,\m  for  the  treatment  of  catarrh  of  the  bladdrf  ^ 
and  in  diabetes.     To  some  extent  it  has  been  employed  by  surgeons  *8 
an  antiseptic  in  the  place  of  iodoform.    According  to  German  authori*] 
ties,  the  full  dose  of  salol  is  half  a  drachm  three  times  a  day.    Thisi^ 
however,  a  very  large  dose,  not  more  than  half  of  which  should 
ordinarily  given. 


Bkthol  of  Sahli,  or  Naphtholol  of  Kobert,  is  the  salicylate  of  i^-naplt 
thol  ether,  and  occurs  in  small,  white,  resplendent,  almost  tasteloJ 

*  Profosflor  Ew&ld  alfirms^  ai  the  r^flnlt  of  oxperimental  reiOArch,  that  satol  is  uot  doooo^i 
poted  m  the  ^tomaoh}  but  immedifitclj  upon  it^  entrance  into  the  intestines*  mnd  thai  < 
produots  of  de^omposiiioti  appear  almoiit  at  oaco  in  tho  urine  in  the  form  of  akliojrlurie  i 
whioh  jieldB  »  red  precipitate  with  chloride  of  inm.     Ewftid  propoiee  tulclnf  advikxitAfs* 
thia  fbot  in  order  to  determine  the  rate  fit  which  food  pueee  from  the  ftomach.     The  ttria* 
of  Mven  perflona  ia  suund  health  afforded  the  ^altcjrluria  acid  reaction  in  from  one-half  to  ilirte-j 
quarteri  of  an  hour  after  the  ingestion  of  the  drug,  bat  in  jieveo  cases  of  fik«lrie  dilatj 
with  weaknc««  of  the  muaeular  ooat  of  the  stomach  two  to  three  houm  were  required* 
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tals,  iBBoluble  in  water,  but  soluble  in  aleobol  and  in  fats,  and 
having  a  meiting-point  of  203"^  F.  It  has  been  introduced  to  the  pro- 
fession by  Mertik,  and  studied  to  some  extent  by  Kobert  and  B.  H. 
iSahli  {Tlierap.  Monaishefte,  1887,  v.  and  vl).  It  is  a  compound  analo- 
jgoos  to  ealol,  but  having  the  base  of  naphthol  instead  of  phenol,  and 
Consequently  splitting  up  under  the  iutlueneo  of  tbo  intestinal  juices 
[itito  salicylic  acid  and  naphthol.  It  contains  ten  per  cent,  loss  salicylic 
itcid  than  does  «aIoI,  and  has  the  luriber  disadvantage  of  possossing  a 
^nueh  higher  melting-point  and  therefore  Bplittiug  op  less  readily  into  its 
k^omponent  parts.  Kobert  claims  for  it  that  it  la  preferable  to  salol  in 
Irheiimatigra,  as  produetng  less  disagreeable  after-eifects,  but  Sahli  be- 
ilioves  that  it  is  not  so  certain  in  its  action.  On  account  of  its  not  yield- 
ing phenol,  it  is  less  poisonous  than  salol.  Kobert  has  found  that  when 
Ifiven  internally  it  is  very  useful  in  the  treatment  of  catarrh  of  the 
hladder,  as  well  as  of  ijonorrhmal  cystitis. 

AHTIPYBIN, 

This  18  a  substance  discovered  by  Dr.  Ludwig  Knorr,  of  Munichj 
and  first  experimented  with  by  Professor  Filehne,  of  Erlangeu  (Ztnt- 
schrift  f.  KUn.  Med.,  1884,  vii.  641).  It  is  a  grayish  or  reildish-whito 
crystalline  powder,  of  a  slightly  bitter  taste,  soluble  in  fifty  parts  of 
ether,  much  more  so  in  water,  ten  parts  of  it  being  dissolved  in  six 
parts  of  cold  water,  and  also  very  soluble  in  alcohol  and  chlorofarm. 
tits  solution  strikes  with  a  solution  of  perch toricle  of  iron  a  reddish- 
brown  color,  with  nitric  acid  a  beautiful  greenish  color.  Cheraicallyj  it 
lis  dimethj-loxyquinizino.  It  is  prepared  by  an  cxtix^mely  complicated 
(patented)  process.  Mr.  James  Kennedy  {Pluirm,  Hec.,  Dec.  15,  1885) 
ilias  found  that  antipyrin  is  incompatible  with  sweet  spirit  of  nitre,  the 
Solution  gradually  turning  green,  and  depositing  beautiful  green  crys- 
tals of  a  now  compound, 

PjiYStoLooiCAL  Action, — Acconling  to  the  observations  of  Dr.  Leon 
AiHiuin  {ThesiSj  Paris,  132,  1885),  of  Pmfessor  Demrae  (^Fortschritte  der 
JUtdicin,  1884j  ii.  657),  and  of  Bn  Coppola  {Kobert's  Jahresbericht, 
1885,  p.  314),  antipyrin  produces  in  frogs,  when  given  in  very  large 
doees^  ooinplete  relaxation,  with  loss  of  re  tie  x  action,  and  death.  In 
ItxiOilcrate  toxic  doses  (half  to  one  centigramme)  it  causes  convulsions, 
(with  opisthotonos,  and  a  very  marked  increase  of  reilex  activity.  In 
fthc  earlier  stages  of  this  condition  the  animal  is  cataleptic,  The 
ftymptoms  which  are  caused  in  the  higher  animals  by  antipyrin  are 
laimilar  to  those  which  it  produces  in  frogs. 

Nervous  Sifstem. — Coppola  affirms  that  the  convulsions  are  at  least  in 
ipart  due  to  an  action  upon  the  brain,  and  ai-e  arrested  by  section  of  the 
spinal  cord.  This  conforms  with  the  statements  of  Chouppe  (Seniaine 
J£ed,y  July,  1887),  that  the  convulsions  of  antipyrin  do  not  produco 
cramp-asphyxia,  and  that  the  drug  even  has  the  power  of  suspending 
the  strychnic  conA^nlsions.    According  to  Lepine  (Lyon  Med.j  vol.  liii.), 
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antipyrin  has  some  influence  upon  the  motor  nerves;  and  if  access  i<yl 
a  nervo  be  shut  off  by  the  previous  tying  of  an  artery,  such  nerve  after  I 
death  from  antipyrin  i^  distinctly  more  active  in  it«  rosponso  to  BtimiiH  j 
tlian  is  the  nerve  of  the  opposite  leg.     It  does  not,  however,  appttir} 
probable  that  the  loss  of  reflex  activity  which  has  been  riOtc*d  hy 
Lepine,  as  well  as  by  other  observei*8,  is  the  result  of  the  slight  infln-j 
cnce  which  the  drug  has  upon  the  motor-nerve  trunks.     Various  oh- 
servers  have  noticed  during  life  more  or  loss  pronounced  muscular  stiff- 
nesa;  and  Devraux-Annand  has  seen  it  pass  into  post-mortem  rig:itlily  I 
in   animals   fatally  poisoned   {Thesis^  Kaney,    18S5).      This  stitoi* 
appeai^s  to  be  the  result  of  an  action  exerted  directly  upon  the  mu«*j 
cles;  for  in  Armand*6  rescn relies  the  muscles  removed  from  the  body  I 
of  the  animal  killed  with  antipyrin  underwent  much  more  powert'd] 
and  prolonged  contraction  than  wiis  produced  by  the  same  amouDtofl 
stimulation  in  the  normul  muscle.     Coppola  affirms  that  antipyrin  hill 
a  slight  and  temporary  influefice  upon  the  sensory  nerves^  and  at  lit] 
place  of  injection  sensibility  is  lessened  for  some  minutes.     The  piipikl 
are  also  constantly  dilated  by  it. 

Circulation. — Further  researches  in  regard  to  the  action  of  antipyrin 
upon  the  circulation  are  very  desirable,  but  there  are  certain  poina 
concerning  which  we  have  definite  knowledge.     Arduin,  Demmej  \ 
jjine,  and  Armand  all  affirm  that  in  the  poisoned  frog  the  heart  ill 
arrested  in  diastole,  but  Coppola  states  that  antipyrin  has  no  inilueweftj 
upon  the  ciii'ulation  in  the  frog,  that  in  many  cases  after  the  largcatJ 
dose  the  heart  is  arretted  in  systule,  and  that  in  the  Williams  appanaliti  J 
no  efiVct  is  produced  by  antipynn  upon  the  isolated  heart  unless  the  [ 
dose  bo  enormous.    Notwithstanding  the  statements  of  Coppola,  I  thiulc  j 
it  must  be  considered  established  that  in  sufficient  dose  antipyrin  ads&si 
a  direct  paralyzant  to  the  frog's  heart.     Demme,  Arduin,  Armand,  iod 
jQenry  Casimir  {T/iesls^  Lyons,  1886}  have  separately  determined  by 
experiment  that  in  moderate  doses  antipyrin  increases  the  arterial  prets^l 
urCj  while  toxic  doses  lower  the  pressure.     The  exact  method  in  whiclij 
antipyrin  acts  in  producing  these  changes  in  the  circulation  hus  aot 
been  determined.      Querrolo,  employing  the  plessimograph  of  Moaw 
(quoted  by  Armand),  found  that  the  arm  is  increased  in  size  under  lh« 
influence  of  antipyrin,  and  therefore   that  the  jieripheral  vessels  are  J 
dilated,  and  Casimir  affirms  that  similar  dilatation  can  be  seoti  in  U!ft| 
blood-vessels  of  the  ears  of  rabbits  poisoned  by  antipyrin.     Even 
these  results  bo  correct,  we  do  not  know  whether  the  dilatation  is  pr< 
duced  directly  or  indirectl3^     That  the  rise  of  the  arterial  pressure  I 
at  least  in  part  the  result  of  a  vasomotor  spasm  is  indicated,  althonfi: 
not  proved,  by  the  fact  ascertained  by  Casimir,  that  it  is  accompaniej 
by  a  distinct  decrease  in  the  size  of  such  vascular  internal  organs  s 
the  kidney.    That  the  rise  is  not  due  to  asphyxia  is  proved  by  its  * 
currence  in  curariEoti  animals.     The  theory  that  the  rise  of  pressure  i 
in  part  at  least  due  to  contraction  of  the  vessels  is  corroborated  by  the" 
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assertion  of  Arduin,  that  ftQtipyrin  is  a  powerful  hiemostatic,  actiag  like 
ergi>t.  Huebard  and  Uenoeque  (as  quoted  by  Ariiiaiid)  roiterale  tho 
po%ver  of  tbe  drug  in  arre^tiui^  hi^morrhago,  and  fitate  that^  when  they 
cut  off  tbe  feet  of  guinea-pi|^  and  put  tbe  8tutnp»  into  a  solution  of 
antipyrin,  tincture  of  cbloride  of  iron,  etc.,  the  bleeding  was  arrested  most 
quickly  by  the  antip\Tin.  When  the  drug  is  given  very  freely  to  man 
it  produces  a  peculiar  livid  color  of  tbe  face,  especially  marked  in  the 
Ups,  which  is  due  to  an  a  iteration  in  the  blood-color  itself.  According 
to  tho  researches  of  Lepine,  tho  change  is  the  result  of  the  piNjduction 
in  tho  blood  of  metha^moglohiu.  In  Lepine^s  experiments  it  was  shown 
by  counting  that  the  blood  contained  befoi\%  during,  and  after  ant ipyr in- 
intoxication  the  same  number  of  the  I'ed  blood-corpuscles,  which  there- 
fore are  not  destroyed  by  aniipyrin, 

jResptration. — The  respiration  is  not  affected  by  therapeutic  doses  of 
antipyrin,  but  after  toxic  doses  it  progressively  diminisbes. 

Absorption  and  Elimination. — Antrpyrio  is  freely  abst>rbed  and  as 
freely  eliminated  by  the  kidneys,  Armand  affirms  that  it  appears  m 
the  urine  from  twenty-five  to  thirty  minutes  after  its  ingestion  and 
continues  for  thirty-six  hours,  although  most  of  it  is  eliminated  in  the 
first  twelve  hours.  Maragliano  (Robert's  Jahre^b.^  1885,  p.  313)  states 
that  it  appears  in  tho  urine  three  hours  after  its  ingestion,  and  that  tlie 
elimination  is  at  its  height  in  four  hoiirs  and  continues  for  a  day  to  a 
day  and  a  half.  He  states  that  it  can  readily  bo  recognisicd  by  i^ender- 
ing  the  urine  acid  and  adding  an  iodized  sijlulion  of  iodide  of  potassium, 
when  a  reddiish -brown  color  develops.  The  ui'ine  is  eometimes  increased 
in  quantity,  and  sometimes  diminished,  especially  when  free  sweating  is 
produced.  It  is  normal  in  appearance,  and  never  contains  albumen  or 
s^ugar.  L  I,  Ilage  (Koberfs  Jahresb.j  1885,  p.  316)  failed  to  detect  anti- 
pyrin  in  the  sweat  or  the  saliva. 

Temperature , — When  given  in  large  doses  to  the  normal  animal, 
antipyrin  frequently,  but  not  invariably,  produces  fall  in  tbe  bodily  tem- 
perature; in  the  fevered  animal  tho  fall  of  temperature  is  more  marked 
and  more  constant.  Tbe  cause  of  the  fall  cannot  be  con!<idered  to  be 
entirely  established,  but  it  is  probably  the  result  of  an  influenee  exerted 
directly  upon  the  thermogonetic  centres.  It  is  certaiidy  independent 
of  any  action  upon  the  general  circulation,  as  I  have  seen  the  tempera- 
ture reduced  four  or  five  degrees  by  antipyrin  without  any  distinct 
ehAQge  in  tJie  arte  rial  pressure.  In  seven  out  of  nine  experiments  made 
by  Drs.  H.  C.  Wood,  E,  T,  Eeichert,  and  Hobart  A,  Hare*  (  Thmjp,  Oaz., 
ii.  803)  upon  normal  animals,  there  was  a  decix^ase  in  both  tho  produc- 

*  The  ccMirfi«  of  fever  produced  bj  injectiona  of  pepalii  in  the  blood  vi^rieSf  liad  in  eiilo« 
rimeirio  eirperimcnta  it  is  not  fui!iol<?nt  to  give  pi»|>siij  and  when  Iho  tempenture  h««  rl8«n 
a4iolaister  the  antipjn^tio  and  study  oalori metrically  the  result.  The  best  way  ij  to  produce 
a  paroxysm  of  fever  on  one  day  and  study  it  calorimetrlriLlly  through  ita  whole  course;  some 
dayi  iubatMjotntlyt  the  aam«  nniiiipil  and  do^e  of  pepsin  taping;  a»ed,  the  couriMs  of  the  ferer  h 
to  bv  iiio«Jific<tl  by  the  antipyretic,  and  the  heat-di»sipatlan  and  beat-produotion  of  tho  two  daya 
ooatrasted. 
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lion  and  the  dissipation  of  animal  heat.    In  two  exporimenU  both  func. 
tiona  wore  distinctly  increased.     When  tetanic  conTulsions  occur  from 
antipyrin  there  is  a  marked  rise  of  tlie  bodily  temperature.     In  both 
of  the  two  calorimetric  experiments  in  which  the  heat-production  was 
increased,  very  large  doses  of  antipyrin  were  employed,  and  it  is  believed 
that  the  animal  suffered  eonvulsians  in  the  calorimeter.     In  almost  all 
the  experiments  the  decrea.se  of  heat-production  was  very  much  greater 
than  the  decrease  of  heat-dissipation :  it  would  appear,  therefore,  that 
antipyrin  in  the  normal  dog  primarily  lessens  heat-production,  the 
I'all  of  the  heat-dissipation  probably  being  the  result,  at  least  in  part, 
of  the  lessened  heat-production.     In  experiments  upon  dogs  in  which 
fever  had  been  produced  by  injections  of  pepsin,  both  heat-production 
and    heat-dissipation  were  markedly  decreusedj  but  usually  heat  pro- 
duction was  more  alfeetcd  than  heat-dissipation,  and  there  can  be  litlle 
doubt  that  the  lull  of  temperature  produced  by  antipyrin  in  fever  ta 
the  result  of  a  decreased  heat-production.     This  is  in  accord  with  tho  | 
chemical  studies  made  by  Umbrtch   (Arch.  f.  Exper.  Path,  u,  Pharm.^  i 
xxi.)  u[)on  himself     lie  found  that  large  doses  of  antipyrin,  while  not  J 
altering  the  amount  of  urine,  caused  a  very  pranounced  decrease  in  thtl 
elimination  of  urea,  and  considers  that  he  has  proved  that  antipyrittj 
produces  a  decrease  in   the  tissue-changes  of  the  respiratory  and  ali^ 
mentary  systems.     Wiczkowski   (quoted  by  Umbach),  Walter,  of  Si, 
Petei'sburg  (Therap.  Gaz.,rQ\.  ii.)»  and  F.  Muller  (Jahresb,  far   Thier^ 
chemw,  xiv.)  have  also  ex  penmen  tally  determined  that  antip^Tin  lea^o 
the  nitrogenous  products  of  tissue- waste  in  fever. 

It  should,  however,  be  stated  that  in  opposition  to  the  result 
ITmbach,  Wiczkowski,  Miiller,  and  Walter  are  those  of  Armand,  who 
in  experiments  upon  himself,  obtained  a  decided  increase  of  the  elimij 
nation  of  uroa  as  the  result  of  the  daily  ingestion  of  forty-five  grain 
of  antipyrin.  In  experiments  upon  the  normal  mbbit  Chittenden  and 
Cummins  {PhysioL  Labor.  Shef.  Sci  School ,  vol.  ii,)  wera  unable  to  find 
that  antip\Tin  either  in  large  or  in  toxic  doses  had  any  effect  upon  th^ 
elimination  of  carbonic  acid. 

Therapeittic  Actio??. — AVhen  antipyrin  is  given  to  a  healthy  ma 
in  a  dose  of  half  a  di-aehra,  it  usually  produces  no  marked  symptom^ 
except  some  singing  in  the  ears,  slight  nausea,  and  an  uneortaiQ  fall  of 
bodily  temperature,  which  very  rarely,  if  ever,  amounts  to  more  tha 
one-tenth  of  a  degree.  After  doses  of  a  di-aehm  or  upwai'ds,  vomitii 
is  very  apt  to  occur,  accompanied  or  pi^ceded  by  giddiness  and  distr 
in  the  head.  In  fever  cases,  about  half  an  hour  to  an  hour  after  a  dos 
profuse  sweating  occurs,  and  it  is  at  this  time  that  the  fall  of  ten 
perature  takes  place.  It  does  not  appear,  however,  that  the  latter 
produced  by  the  diaphoresis.  At  toast,  according  to  Carl  von  Noordeii' 
(Berlin,  Klin.  Wochenschr.^  1884,  p.  523),  the  sweating  can  be  arrested  by 
the  use  of  hj^odcrmic  injections  of  atropine  or  agaricin  without  affect 
ing  the  ftdl  of  temperatoi-e.     Moreover,  the  sweating  is  not  invanablj 
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present,  and  In  dogs,  wbieh  do  Bot  sweat,  antipyrin  ib  a  powerful 
antipyretic  in  fever.  Accordhiijr  to  most  authorities,  the  depitsssiou  of 
temperature  last^  longer  than  that  caused  by  other  atitipyretic^a^  con- 
tinoing  from  two  to  twenty  hours.  It  18  aecompauied  by  a  reduction 
of  the  rate  but  not  of  the  force  of  the  pulse.  In  eome  eases  the  sweat- 
ing is  not  profuse^  and  it  is  probably  under  such  eireumstaneus  that 
observers  have  noticed  a  markedly  increased  diuresis.  Ue^ually  the 
patient  is  more  comfortable  under  the  action  of  the  drug  than  at  other 
times ;  sometimes,  however j  there  is  distreasing  vomiting* 

Antipyrin  may  be  employed  as  an  antipyretic  in  almost  any  disease 
aeeorapaiiied  with  high  temperature,  such  si%  pneumQuia^  erysipelas^  and 
tgphus,  scarldj  yelloWy  and  typhoid  fevers,  rheumatism^  etc, :  it  has  also 
been  f^ely  given  in  the  hectic  fever  of  phthisis,  but  various  observei-s 
state  that  in  such  cases  it  produces  so  much  feebleness  and  geneml  de- 
pression as  to  forbid  its  use.  Nevertheless,  my  own  observation  is  that 
when  used  with  caution  in  phthisis  it  often  gives  great  relief  In  typhuH 
fever  it  reduces  the  temperature,  but  in  a  number  of  recorded  cases 
it  has  caused  very  serious  collapse.  It  appears  to  have  some  spe- 
cific action  in  rheumati?*m,  but  does  not  in  this  respect  equal  salicylic 
acid.  According  to  A,  Pribram  {Frailer  Med,  Wochenschr.y  1884),  in 
pneumonia  the  frequency  of  the  respiration  is  distinctly  lessened  by  it. 
In  children  it  has  been  used  with  asserted  good  results  by  a  number 
of  clinicians,  and  it  appears  to  bo  eHpeeially  useful  in  the  pneumonia 
and  bronchitis  of  the  j^oung. 

Nearly  a  year  ago  statements  were  made  that  antipyrin  is  capable 
of  relieving  pain,  aud  at  the  meeting  of  the  French  Academy  of  Medi- 
cine, April  18,  1887,  M.  See  affirmed  that  antipyrin  is  a  powerful  anal- 
gesic, and  that  when  given  in  doses  of  from  forty-five  to  ninety  grains 
a  day  it  would  control  almost  all  forms  of  pain,  Very  recent  articles 
by  various  clinicians,  and  my  own  experience,  agree  in  conlirming  in 
great  part  the  statements  of  the  French  professor,  and  there  can  be 
no  doubt  that  antipyrin  is  a  valuable  agent  for  the  relief  of  suffering. 
Especially  is  it  effective  in  rheumatic  pains  and  in  migraine  and  other 
forms  of  Jieurafgki^  in  which  the  pain  is  the  outcome  of  nerve-atorm, 
and  it  will  otlten  control  the  pangs  of  locomotor  ataxia ;  I  have  even 
seen  it  abort  a  gaMric  crisis.  How  it  acts  is  entirely  unknown,  whether 
by  a  true  analgesic  influence  or  whether  it  si mjily  puts  aside  the  nerve- 
storm  which  is  the  caui^e  of  the  pain.  In  violent  hemic rania  sleep  fol- 
lows relief,  and  this  has  led  Dr.  J,  E.  Stnbbert  {Med.  Rec,  vol.  ii.,  1887) 
to  conclude  that  antipyrin  is  a  hypnotic, — a  conclusion  which  is  op- 
posed t*3  my  own  experience, 

M,  A.  Chouppe  states  that  antipjTin  has  great  power  in  relieving 
uterine  pains  after  parturition  or  in  dysmenorrhwn^  and  that  if  it  be 
given  during  labor  along  with  ergot  it  allows  the  contractions  to  go  on, 
but  renders  them  painless. 

Antipyrin  may  be  used  in  epilepsy  with  some  hope  of  success,  since 
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its  iniaenoe  in  preventing  the  return  of  conyulalons  is  totnetioM 
extraordinary,  although  in  the  gn^at  majority  of  ciiaod  it  falls  eoiiitljr, 
I  have  studied  it  in  a  kri^t?  number  of  caseft,  but  am  unable  to  point  oot 
any  indieationH  which  will  wun^nt  in  an  individual  ease  the  a  ffim 
opinion  that  antipyrtn  will  do  good.  The  only  method  is  that  of  tml. 
2^0 1  less  than  forty-five  graing  a  day  should  be  given,  and  if,  after  1 
tirne^  no  cyauoi^is  or  mnseular  weakness  mark  the  physiological  ftoiioa 
of  the  drug,  and  the  eorival^ioas  still  recur,  the  dose  should  be  tncriiilld 
up  to  the  physiologieal  limit. 

The  fi"ee  use  of  antipyrin  in  disease  is  not  unaccoTnpam6d  with 
danger.     Dn  Barrs  (London  Lancet,  1885,  Feb,  28)  rvports  a  ease  in 
vvhieh  thirty -five  grains  of  antipyriu  were  admini^jtcred  at  one  limeU) 
a  puerperal  woman  with  a  temperature  of  103.6**,  and  followed  in  ihm 
hours  by  half  the  quantity,  alter  which  the  temperature  84ink  to  98*,  ' 
and,  in  spite  of  stimuliition,   death  occuiTed  thirty-two  houra  kler.  I 
Thei'6  have  been  reported  numerous  cawes  in  which  cyanosis,  dii»iuriici| 
respiration  and  circulation,  and  collapse  have  been  produced  by  antipynal 
given  in  doses  of  fi'om  thirty  to  forty-five  grains;  and  Guttmann  hat" 
recorded  a  ease  {Therapy.  MonaUheftey  June,  1887)  in  which  the  adinin- 
istratioii  of  fifteen  grains  caused  facial  cyanosis,  increased  ft^quencfj 
of  respimliou  aod  pulse,  dyspiicea,  and  sensations  of  extreme  heat  ov6 
the  entire  body ;  also  a  necond  case  in  which  along  with  these  sympton 
there  was  ^vide-spread  anlema.     Not  rart^ly  an  eruption  on  tht*  ekin  ( 
curs,  with  more  or  less  i«uf!'ering  and  constitutional  disturbance.     In  i 
most  typical  form  this*  coni^ists  of  small,  reddish,  irregularly  circQl« 
spots,  resembling  somewhat  those  of  measles,  which  are  arranged  h^ 
patches  separated  by  souud  skin.     On  pressure  the  red  color  osually 
disappears,  leaving  a  brown  pigmentation^  which  bmwn  color  al8o  corner 
into  view  during  the  fading  of  the  exanlhem,  and  oniiuarily  eoDtinacs 
five  or  six  days.    Sometimes  the  eruption  takes  the  form  of  an  intense 
erythema,  with  great  swelling  of  the  face,  especially  about  the  eyes,  vio- 
lent burning  sensations,  and  rise  of  temperalure.     (Case,  Dr,  S.  Laacl 
Centralhl  /  Klin.  Med.,  1886,  545.) 

Antipyrin  may  bo  administered  hypodormically,  by  the  mouth,  orl 
the  rectum*   The  hypodermic  injections  at  tiuies  produce  local  irritatiofl 
but  are  usually  well  borne.     The  dose  for  a  child  of  one  or  two  yeai 
of  age  may  bo  set  down  as  thme  grains  ;  for  a  child  five  years  old,  sev< 
grains ;  for  the  adult  the  dose  shonld  not  exceed  twenty  grains,  repeated 
every  one  or  two  hours  until  from  forty  to  sixty  grains  are  given, 
sweating  comes  on.     In  children  it  would  not  be  safe  to  repeat  the  dc 
more  than  once.     Some  authorities  prefer  a  single  large  doae  of  froa 
forty  to  sixty  grains  in  the  adult. 


ANTIFEBRIN. 

This  substance  was  discovered  by  Gerhard,  and  has  been  knowff 
chemistry  under  the  names  of  acetanUide  and  phen^lacetamide*    It  id  a^ 
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aniliD  in  which  one  atom  of  hydrogen  has  been  replaced  by  the  radical 
acetyl]  or  it  may  be  coBsidtTud  aa  an  ammonia  in  which  one  atom  of 
hydrogen  is  replaced  by  phenol  and  another  atom  by  acetyl.  It  is  a 
white  crystalline  subatance,  entirely  without  odor,  having  a  bittefi 
mildly  piquant  taste.  Whenever  it  gives  a  redd iah -orange  precipitate 
with  hypobromite  of  sodium^  it  should  be  rejected  as  containing  anilin, 
It  is  soluble  in  160  parts  of  cold  water,  more  eoluble  in  warm  water, 
TQTy  soluble  in  alcohol,  ether,  and  chlorofomi. 

The  medical  virtues  of  antifebnn  were  first  discovered  by  Cahn  and 
Hepp,  and  have  been  abundantly  confinoed  by  numerous  observers. 
When  given  to  healthy  men  in  doses  of  seven  to  ten  grains  it  usually 
produces  no  appreciable  effect.  The  repetition  of  this  commonly  causes 
somnolence,  constipation,  occasionally  beadache  or  nausea,  nialaisej  and 
a  peculiar  cyanotic  condition  of  the  face  and  extremities.  When  given 
to  persons  suffering  from  fever  in  dosee  of  ten  grains  there  is  u^sually 
in  alMiut  an  hour  fall  of  temperature,  which  reaches  its  maxim uui  in 
two  or  three  hours  and  may  continue  from  six  to  seven  hunrs,  In 
some  cases  at  this  time  the  eyanogig  is  apparent;  usually,  but  not 
always,  the  fall  of  temperature  is  accompanied  by  a  profuse  sweating, 
which  i«  generally  dcMcribtjd  by  clinicians  as  being  less  than  that  pro- 
duced by  corresponding  doses  of  antipyrin.  The  fall  of  tempcratui^ 
is  not  dependent  upon  sweating,  since  it  sometimes  occurs  without  the 
sweating,  and  Dr.  G.  Pavai-Yajna  {CenfnilbL  Gesa?nmte  Thenipu^  1887) 
finds  that  the  sweating  can  be  arrested  in  great  part  by  atropine  %vithout 
interfering  with  the  thermic  action  of  the  drug.  In  rare  cases  the 
lowering  of  the  bodily  tempera tui-o  has  been  coincident  with  the  occur- 
rence of  collapse,  Armin  Hugher  (Corresp.-Btatt  fur  S(^hwei::er  Acrzt^j 
1887,  xvii.)  records  a  ease  in  which  there  was  an  eruption  evidently 
similar  to  that  commonly  produced  by  antipyrin.  The  spots  were  small, 
but  especially  abundant  upon  the  face  and  forehead,  and  of  a  dark-red 
color*  Mydriasis  and  deafness,  with  ringing  in  the  ears,  have  been 
noted  occasionally  by  otiier  observers.  Collapse  appears  to  be  less  fre- 
quent than  with  antipj-rin.  The  experiments  of  Dr.  Hobart  A.  Hare 
{Therap.  Gaz.^  1887)  show  that  at  present  inexplicable  cardiac  taiiuro 
may  occur  suddenly. 

In  the  experimeute  of  Ilerczel  {Wicn.  Med,  Wochenschr,,  730,  1887), 
the  symptoms  produced  by  tifteen  to  twenty  grains  in  rabl)its  were 
loss  of  the  retiexes,  tremors  deepening  into  periodic  convulsive  move- 
ments, great  fall  of  temperature,  frequent,  irregular,  superficial  respi- 
ration, retention  of  urine,  coma,  and  genenil  paralysis,  ending,  if  the 
dose  had  been  large  enough,  in  rk^ath,  which  could  not  be  prevented 
by  artificial  respiration.  The  heart  was  arrested  in  diastole.  ARer  the 
prolonged  action  of  the  drug  there  was  fatty  degeneration  of  the  heart, 
liver,  and  kidneys.  Weill  noticed  (BulL  Thcrap,^  exii.  150;  also  The$t\% 
Paria,  1887),  in  addition  to  these  symptoms,  an  antesthesia,  which  iii 
the  later  stages  of  the  poisoning  was  almost  complete. 
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Notwithstanding  the  number  of  papers  written  concerning  tAtj. 
febrin,  our  knowledge  of  its  ph^^siological  ac'tioQ  is  very  incompWU, 
The  cause  of  the  convubiona  doea  not  seem  to  hare  been  detemlii«i 
Tlie  coma  which  is  present  in  the  advanced  stages  of  the  poiioiihg 
indicates  that,  directly  or  indirectly,  antifebrin  affects  the  cerebral  fbijo 
tion,  but  consciousness  is  stated  by  experimenters  to  be  preaer^^e^l  it  t 
time  when  the  lower  portion  of  the  nei*vous  apparatus  Ld  diaiiaetly 
affected.     According  to  the  experiments  of  Profe«0Or  Bokai  (Jkuiitk. 
Med.  Wochen.,  Oct.  1887)^  antifebrin  paralifzea  motor-nerve  efidin^i  of 
the  frog's  muscles  in  a  manner  eimilar  to  curare,  and  when  brought  in 
contJict  with  the  tnusde  itself  fur  a  sufficient  length  of  lime  de^irovi   , 
its  capability  of  contraction.    lu  the  poisoned  animal  just  befon?  death  ' 
the  muscles  respond,  however,  actively,  although  irritation  of  motor* 
nerve  trunks  fails  to  elicit  response.     Usually  when  antifebrin  is  given 
to  patients  with  fever  there  i»  a  fall  in  the  pulse-i^te  corre«ponding 
to  the  fall  of  temperature.    The  size  of  the  pulse  is  also  reduced,  aad 
it  may  even  become  thready.     Weill  has  found  that,  injected  into  the 
fi-og,  the  drug  causes  at  first  an  acceleration  of  the  heart'ei  boat,  wilkj 
apparent  in  crease  in  the  force  of  the  impulses,  followed  after  a  time  l)f 
slowing  and  irregularity  of  contraction.     In  the  earlier  stage  the  kimI 
of  the  pulse- wave  is  increased  and  the  respiratoiy  curve  is  more  imv 
eentuatod ;  later  the  puUe-oscinations  diminish,  and  become  irregalarJ 
and  quickened,  and  if  the  dose  has  been  large  enough  the  manomet 
Tivriting  resembles  that  produced  by  asphyxia.     In  the  earlier  ^l 
of  the  action  there  is  a  slight  rii<e  in  arterial  pressure. 

The  most  chai-ucteristic  symptom  produced  by  large  doa€«  of  anti- 
febrin is  the  peculiar  discoloration  of  the  blood,  which  appears  to  be 
duo  to  the  formation  of  methainioglobin.  Br.  Herczel  states  that  Uw 
red  corpuscles  do  not  adhere  in  rouleaux,  that  they  are  somewhat  graft* 
ular,  and  that,  when  the  drug  is  given  to  dogs  for  a  length  of  tim9\ 
the  blood  is  less  alkalescent  than  normal,  and  contains  in  its  seruil 
dissolved  coloring-matter.  Aecoi'ding  to  Lepine  and  Aubert  (Gd 
3led.  de  Strasb,^  i,,  1887 ;  also  HercjEel),  the  oxygen  of  the  blood 
distinctly  decreased. 

According  to  Dr.  Pavai-Yajna,  antifebrin  is  eliminated  in  the  same 
manner  as  anllirij — namely,  as  paramidophenol  sulphate.  Matusornzki 
is  stated  to  have  obtained  the  reaction  of  this  substance  in  the  urii 
not  only  when  antifebrin  had  produced  cyanosis,  but  in  every  ease  ti 
which  it  had  been  given  at  all.  This  method  of  elimination  indicat 
that  the  antifebrin  breaks  up  in  the  organism  into  acetic  acid  an 
anilin,  and  that  the  anilin  is  then  oxidized  into  paramidophenol,  whic 
unites  with  sulphuric  acid.*     Cahn  and  Hepp,  however  {Le  Pro^r 

*  The  chftnget  which  occur  in  Entifebrln  in  tbr  sj-ftom  hmrc  led  to  Ibe  theorj  ihmi  Its 
m«diea1  rirtue^s  nre  dcpi^ndcnl  upon  the  libemtiou  of  anilin  in  tli«  blood*  The  v^miitttdM 
produced  hy  aotirvbrlD  arc  ccrtttinly  fimibr  to  tbowe  C4ti»i<>d  by  aniUn.  Thti»^  l»r.  I]«ref«l 
itAte*  that  in  &  case  of  anilio-puitfunijig  Ifae  (jmptums  were  ooloAal  cjanueiw,  >w«MJLui2f  ?«»» 
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Med.,  Jan.  1887)  affirm  that  antifehrin  escapes  fioally  with  the  urine  in 
great  part  unaltered,  and  that  oiily^.a  small  portion  of  it  is  converted 
into  anilin  and  aectie  acid;  but  Miiller,  on  the  other  band,  states  that 
antifebrin  cannot  be  found  at  all  in  the  urine,  and  consequently  that  it 
undergoes  entire  decompoBition.  It  is  probable  that  the  proportion  of 
antifebrin  which  m  decomposed  varies  with  the  size  of  the  dose  and 
the  conditioD  of  the  sj'stenu 

Temperature. — Attempts  to  decide  the  method  in  which  antifebrin 
influences  the  bodily  temperature  have  been  made  by  Dr.  H.  A.  Hare 
and  E.  M,  Ev^ns  {Therap.  Gaz.y  1887).  In  filleen  experiments  upon 
normal  animals,  which  in  nearly  all  cases  wei*e  allowed  to  run  free,  Dr. 
Hbto  obtained  a  distioet  fall  of  temperature  from  antifebrin, — a  result 
confirmed  by  Dr.  Evans,  but  not  in  accord  with  the  resuUs  of  Cahn 
and  Ilepp,  who  found  that  antifebrin  had  not  a  constant  iufiuence 
upon  the  temperature  of  the  normal  animal  Dr.  Hare,  employing  the 
calorimeter  used  by  myself,  found  that  in  the  normal  animal  heat-dis- 
eipation  and  heat-production  were  variously  aticcted,  in  some  eases 
being  notably  increased,  in  other  cases  notably  decreased,  and  in  otbera 
not  distinctly  altered.  Dr.  Evans,  employing  the  D'Arsonval  calorim- 
eter, also  i^^ached  various  results.  In  elev^en  experiments  heat^issi- 
pation  was  decreased  nine  times,  while  heat-produetion  was  increased 
Ibur  times  and  decreased  five  times.  In  examining  the  records  of  the 
^lorimetrie  experiments  made  by  Drs.  Hare  and  Evans  on  the  normal 
animal,  I  fin<i  that  not  only  did  the  i-ectal  temperature  not  fall  under 
the  influence  of  antifebrin,  but  in  nearly  every  instance  there  was  a 
very  distinct  rise,  amounting  in  some  cases  to  over  a  degree.  It  is  evi- 
dent, therefore,  that  these  experiments  cannot  be  us>.ed  to  explain  how 
antifebrin  reduces  temperatui'e  when  it  does  cause  a  fall.  The  attempt 
to  reason  how  a  certain  result  is  produced  by  a  remedy  from  experi- 
ments in  which  that  result  was  not  produced  is  necessarily  fytile. 

In  Dr.  Hare's  experiments  made  upon  dogs  in  which  fever  was 
caused  by  the  injection  of  pepsin,  antifebrin  failed  to  produce  any  con- 
stant fall  of  the  bodily  temperature,  probably  because  the  dose  was 
not  large  enough.  In  the  ealori metric  studies  heat-production  was 
usually  decreased,  hut  f5M>metimes  it  was  increased, — an  assertion  which 
is  also  true  of  hcal-dissipation.  These  experiments  must  likewise  be  hud 
aside,  because  there  was  no  fall  of  temperature  caused  by  the  anti- 
febrin. In  Dr.  Evans's  experiments  with  fever  produced  by  the  injec- 
tion of  albumose,  the  antifebrin  nearly  always  caused  a  distinct  reduc- 
tion of  tempemture.  In  the  calorimetric  studies  the  results  obtained 
were  constant,  there  being  in  each  of  the  six  consecutive  experiments 
a  decrease  in  both  the  hourly  heat-dissipation  and  the  hourly  bt^at^prf> 


Htng,  tinnUas  ■.uriam,  dyipfioea^  fixednissB  of  pupils,  diitiirbiinco  of  tcnsibtlity,  &n<]  a  tem- 
pemture-raLl  of  5.3"  C,  accoiupnnied  by  a  iDArked  decrease  in  the  ooloriiig-miitter  of  the  bloo>l 
mii  of  tht  Dumber  of  red  blood-oorpuaoloa. 
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duction,  the  amount  of  decrease  seemingly  bearing  some  rolatic 
tbe  fall  of  temperature.  It  is  plain  that  a  decreasie  of  heat-dissipation 
wotdd  have  a  natural  tendency  to  ele%'ate  bodily  teinperature,  aad 
therefore  the  fall  of  temperature  must  have  been  due  to  the  decrcwe 
of  heat^production,  which  in  turn  gave  riae  to  the  decrease  in  the  beat- 
dissipation.  The  experioionts  of  Dr.  Evans,  thereibre,  so  far  as  tbcy 
gOj  indicate  that  in  fevered  animals  ajitffebrin  produces  a  fall  of  the  tm- 
perature  by  decreasin(j  htat-prodtution. 

Therapeutics. — The  medical  application  of  antifebrin  appears  to 
be  exactly  parallel  to  that  of  antipyi'in.  There  is  some  reason  for  b«* 
lievinij  that  it  is  less  apt  than  is  antipyrin  to  produce  collapse^  or  pain- 
fid  eruptions  upon  the  surface^  or  other  disagreeable  etteets.  This  may, 
however,  simply  be  because  it  has  been  less  freely  used  than  antipyriii, 
since  it  is  certainly  capable  of  having  any  of  these  actions.  It  maybe 
substituted  for  antipyrin  for  tbe  reduction  of  ternpci-ature  in  fovcr,  for 
the  relief  of  pain,  and  for  the  prevention  of  epileptiform  attacks. 

According  to  Lepine  (Lyon  Med,^  vol  xlvi.,  1880),  it  will  relieve  not 
only  the  lulgurant  pains  of  t^pinal  disease,  but  alsio  the  tremors  pi^odutwd 
by  multiple  sclerosis. 


ThalliNj  or  ParachinanisolSj  occurs  in  the  forms  of  thallin  sulphate 
and  thallin  tartrate, — each  a  yellowish-white  crystaliino  powder,  with 
an  odor  somewhat  resembling  that  of  the  coumarin  bean,  and  a  saline, 
bitterish,  aromatic  taste.  The  sulphate  is  soluble  in  seven  part«  of  cal<l 
water,  tbe  tartrate  in  ten  parts  of  cold  water  Phyhiologically  an«l 
therapeutically  the  preparations  are  equivalent,  Thallin  is  certainly 
a  powerful  antipyretic.  According  to  the  researches  of  K.  Tachisto- 
witsch  (Cenfrall/L  f  3l€d.  Wissensch.y  1885,  xxiii.  930),  in  the  normal 
warm-blooded  animal  after  the  ingestion  of  thallin  the  bodily  tempera- 
ture sometimes^  but  not  always,  falk,  while  in  the  fevered  animal  tbe 
fall  of  temperature  is  abnost  invariably  pronounced,  the  antipyretic 
infinence  lasting  two  to  six  hours,  and  not  being  accompanied  with  aiiV 
marked  depression  of  blood-pressure  unless  the  dose  has  been  unneces- 
sarily large,  when  the  pulse  becomes  slower  and  the  pressure  sinka. 
The  fall  of  pressui^e  is  said  to  bo  partly  the  result  of  a  vaso-motor 
paralysis,  partly  the  result  of  cardiac  depression. 

To  man  thallin  has  been  given  in  doses  of  from  four  to  eight  grains 
for  the  relief  of  fever.     It  produces  usually  in  half  an  hour  to  an  hour 
a  fall  of  temperature,  accompaujed  with  excessive  sweating,  and  not  j 
rarely  with  an  erythematous  or  cyanotic  discoloration  of  the  skia  of 
the  face  and  extremities.     In  many  causes  there  have  been  violent  ebills, 
lasting  from  a  few  moments  to  sevenil  hours,  usuall3^  preceding  the  riiw 
of  temperature  after  the  falL     Vomit  iug  is  sometimes  pi*oduced,  and  J 
very  commonly  there  is  diarrhoea,  which  may  be  severe.     Several  obJ 
sei'vers  have  also  noticed  albuminuria  (see  Wkn.  Med.  Wochefischriff^  i 
1887).    According  to  tbe  expenments  of  Peter  J,  Martin  (^Jlterap,  Gas^ 
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May,  1887),  the  fall  of  temperaturo  is  chiefly  due  to  increased  dissipa- 
tion of  heat,  although  in  some  of  his  cases  heat- production  was  also 
decreased.  Professor  E.  Ejreis  has  discovered  that  a  solution  of  four  to 
four  and  a  half  per  cent,  of  sulphate  of  thallin  is  capable  of  destroying 
microbes,  and  Professor  Goll,  acting  upon  these  suggestions,  found 
that  injections  of  two-  to  two-and-a-half-per-cent.  solutions  of  thallin 
repeated  three  or  four  times  a  day,  and  aided  by  the  internal  adminis- 
tration of  the  drug  in  doses  of  three  grains  every  three  hours,  have 
remarkable  power  in  arresting  gonorrhcea.  In  gleet  the  irrigation  of 
the  urethra  with  a  one-  to  one-and-a-half-per-eent.  solution  of  thallin 
produced  excellent  results. 

Kairine  is  a  grayish-yellow  crystalline  powder,  of  a  bitter  taste, 
easily  soluble  in  water  and  in  alcohol.  When  taken  internally  in  doses 
of  from  five  to  ten  grains  repeated  every  three  or  four  hours,  it  pro- 
duces in  a  short  time  a  copious  diaphoresis,  accompanied  with  excessive 
dilatation  of  the  cutaneous  vessels  and  a  reduction  in  frequency  of  the 
pulse  and  respiration.  It  is  said  to  cause  dangei*ous  cardiac  depression 
by  a  dii'ect  influence  on  the  cardiac  muscle,  and  to  have  also  a  very 
decided  influence  upon  the  red  blood-corpuscles,  producing  a  peculiar 
lividity  and  general  cyanosis,  with  threatening  collapse.  The  reports 
in  regard  to  it  have  been  so  unfavorable  that  it  has  not  been  used  to 
any  considerable  extent  in  practical  medicine.  It  has  no  advantages 
over  antipyrin  and  antifebrin,  and  appears  to  be  more  dangerous. 

AcETPHENETiDiN. — This  smbstance,  which  is  an  acetyl  derivative  of 
amidophenol,  crystallizes  in  tasteless,  colorless  needles,  slightly  soluble 
in  water,  more  so  in  alcohol.  It  has  been  experimented  upon  by  O. 
Hinsberg  and  A.  Kast  (^CentralbL  f,  Gesammt.  Therap.,  April,  1887),  who 
find  that  when  given  to  dogs  in  doses  of  0.15  to  0.2  gramme  per  kilo  it 
has  no  effect,  but  in  very  large  doses  produces  vomiting,  irregular  gait, 
hurried  respiration,  and  somnolence,  followed  by  general  cyanosis  and 
discoloration  of  the  blood,  due  to  the  formation  in  it  of  methsemoglobin. 
The  same  authors  found  that  when  given  to  phthisical  cases  in  doses  of 
three  to  seven  grains  it  caused  a  pronounced  fall  of  temperature,  with 
redness  of  the  skin,  but  little  sweating,  and  no  marked  alteration  of  the 
pulse,  unless  it  were  increased  tension.  In  no  case  was  there  any  gas- 
trie  disturbance  or  collapse.  These  statements  have  been  to  some  extent 
confirmed  by  Dr.  T.  J.  Mays  (Med,  News,  August  20,  1887). 


CLASS  II-LOCAL  REMEDIES. 


FAMILT  L-STOMACHICS. 


There  are  various  Bubetances  which  have  the  power  of  so  affectini? 
the  gastro-mtestiDal  mucous  membrane  m  to  Increase  the  functional 
activity  of  the  various  glands  and  thereby  aid  digestion.     Certain  of 
these  substances  are  of  vegetable  origin  and  of  a  bitter  taste,  and,  while 
affecting  markedly  the  gas tro^ mucous  membrane  as  stimulants,  hate 
little  or  no  influence  upon  the  general  system.     These  are  the  so-called 
simple  bitters,  which  in  previous  editions  of  this  book  have  been  con- 
sidered under  the  general  heading  of  tonics.     Although  simple  bitters 
may,  by  increasing  the  amount  of  food  taken,  aUeet  the  gt^neral  nutri- 
tion of  the  body,  it  is  evident  that  they  are  distinct  In  their  action 
from  fiubstancos  like  iron,  which  more  or  less  dii*ectly  influence  the 
general  tissues  of  the  organism.     They  are  essentially  locally-acting 
drugs*     Probably  all  bitter  vegetable  sub^ances  are  stimulants  to  the  i 
gastro-mucous  membrane,  but  in  many  of  them^  as  in  morphine  and 
strychnine,  such  power  is  completely  overahadowed  by  other  inherent 
properties.     Some  of  these  active  bitter  vegetable  substances  are  in- 
deed employed  on  account  of  their  influence  upon  the  alimentary  tract, 
notably  quinine  and  strychnine,  hut  in  others  of  them,  like  morphine, 
the  local  is  entirely  swallowed  up  in  the  genenil  influence.     By  virtue 
of  their  stimulant  power  the  simple  bitters  produce,  when  in  overdose*, 
nausea,  and  may  even  cause  active  irritation  of  the  gastro-muceus 
membrane.     They  have  also  some  tendency  to  act  upon  the  bowels. 
They  are  essentially  irritant,  and  are  contra-indicated  by  inflammation  I 
or  over-sensittvenesa  of  the  alimentary  mucous  membrane.    They  are 
especially  indicated  by  loss  of  appetite,  when  such  loss  of  appetite  i«j 
the  outcome  of  a  depressed  condition  of  the  stomach,  but  when  it  i* 
the  result  of  gastro-inflammation  Ihcy  will  do  harm.    A  second  clasa 
of  stomachics  are  the  so-called  aromatlcs,  which  depend  for  their  ao-j 
tivity  upon  the  presence  of  a  volatile  oil.     They  ditfur  from  the  simple j 
bitters  in  being  more  powerful  but  less  permanent  as  local  stimulants. J 
(See  page  64L)     A  tbiini  class  of  drugs  contain  both  volatile  oil  And| 
bitter  principle,  and  unite  the  properties  o£  the  aromatics  with  the 
of  the  simple  bitters.     These  are  the  so-called  aromatic  bitters* 
636 
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SIMPLE  BITTERS. 

QUASSIA.    U.S. 

The  wood  of  Simaniba  exeelfia,  a  large  tree,  native  of  Jamaica.  Tliia 
wood  is  light  both  in  density  and  eolar,  somewhat  reaemhliiig  that  of 
the  tulip-tree^  but  distinguished  by  its  intcnstjly  bitter  taste.  It  is  kept 
in  the  shops  in  bil!et«  and  in  mspinga.  The  active  principlo  of  it  ap- 
pears to  be  Qutissiuj  an  inten«tdy  bitter,  neutral^  crystalline  principle 
discovered  by  Winekler  {Eeperi.f,  Phannncie,  Bd.  liv.  p,  85,  Bd.  Iv.  p.  85). 
Simamba^  the  bark  of  the  root  of  Slmaruba  offieiualis,  also  contains 
quasain,  and  may  be  substituted  for  quiissia. 

Phtsiolooical  Action. — Quassin  is  said  in  large  doses  to  be  actively 
poisonous  to  insects,  and  even  to  mammids  (Stille's  Therapeutics^  h  472  ; 
Husemann,  Die  PflanzefiBtoffe^  p.  718)  ;  but  I  have  met  with  no  detailed 
study  of  its  action  except  that  of  I.  lloppe,  who  experimented  upon 
fVogs  (Deutsche  Kfim'k,  xi.,  1859).  In  doses  of  one  grain  it  usually 
produced  death  in  a  tishort  time.  The  symptoms  were  great  weakness, 
with,  in  most  cases,  convulsions  and  sometimes  convulsive  tremblings, 
failure  of  respiration,  and  finally  cessation  of  cardiac  action.  The 
functional  activity  of  the  nerve-trunks  was  much  impaired,  that  of  the 
muflcleB  to  a  less  extent.  Locally,  quassin  appeared  to  act  as  an  Irritant 
as  well  as  a  powerful  poison  to  both  neiTous  and  muscuiar  tissues.  Dr. 
Campardon  found  that  in  doses  of  tivo  miiligrammes  of  the  pure  crys- 
talline form,  or  five  centigrammes  of  the  oommei-cial  amoi^phous  variety, 
quassin  acts  upon  man  as  a  powerful  bitter  tonic^  notably  increasing 
the  secretion  of  bile  and  of  the  urine,  and  causing  some  looseness  of 
the  bowels  and  stimulation  of  tho  bladder.  Fifteen  milligrammes  of 
the  crystalline  qnassin  caused  violent  frontal  headache,  burning  pains 
in  the  oesophagus  and  throat,  nausea,  vomiting,  vertigo,  excessive  ner- 
vous restlessness,  diarrhosaj  and  very  frequent  micturition,  but  dimin- 
ished renal  Heeretion  (BnlL  Therap.,  cili,  410), 

Therapeutics, — ^Quassia  is  probably  the  most  active  of  all  the  simple 
bitters,  and  may  be  used  whenever  soeh  remedies  are  indicated.  In 
ca**os  of  ^eat-worrns  in  children,  a  strong  infusion  of  quassia  (Jii  to  Oj) 
affords  a  most  harmless  and  efficient  injection.  Its  exhibition  should 
be  preceded  by  an  enema  of  simple  water,  after  a  stool,  so  as  thoroughly 
to  wash  out  the  rectum  and  allow  access  to  every  fold  of  the  rectal 
mucous  membrane.  The  officinal  preparations  are  a  tincture  {Tinctura 
Quassim — 1  to  9,  U.S.),  dose,  twenty  di'ops  to  a  teaspoonful ;  a  very  ex- 
cellent watery  extract  (Extrat'tam  QuassiiP^  U.S.),  which  may  be  given 
in  pills  containing  from  one  to  three  grains;  and  a  ^uiVf  extract  (Ex- 
tractum  Quassice  Fluidnm)j  dose,  five  to  ten  drops. 

GENTIAKA-aBHTIAN.    U.S. 
The  root  of  Gentiana  lutea,  or  the  yellow  gentian  of  the  Alps*    This 
root  occurs  in  the  shops  either  in  pieces  of  various  sizes  and  shapes  but 
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generally  several  inches  in  length,  or  else  in  transverse  slices.  The 
texture  is  spongy,  the  odor  faint  but  peculiar,  and  the  taste  bitter.  It 
contains  gentisic  acid,  which  was  discovered  by  Leconte  and  is  tafitelei»« 
and  physioiogieally  inert.  The  active  principle  is  probably  the  gtntixh 
pikrin  of  Kromayer,  a  neutral,  crystalline  substance,  of  an  intensely 
bitter  taste. 

Thehapecjtics.^ — Gentian  is  one  of  the  most  efficient  of  the  simple 
bitters,  and  may  be  used  whenever  such  a  remedy  id  indicated,  his 
never  given  in  substance,  but  in  one  of  its  preparations.  These  are  the 
compound  ttneture  (^Tinctura  Gentians  Composkaj  U.S.),  which  contains 
gentian  (1  to  12.5),  bitter  orange  peel^  and  cai*damom — dose,  one  flaid- 
draehm  to  half  a  tluidounce ;  the  watery  extract  (Extractum  Gentian^jt^ 
U.S,),  dosCj  two  to  four  grains,  and  the/«^V/  extract  {Extractum  Gentiam 
FiuidutJi,  U.S.),  Jose^  ten  minims  to  half  a  tluidrachra.  The  compomi 
infusion^  formerly  officinal,  was  a  valuable  pi'epai'alion,  containing  flome 
alcohol,  and  much  used  in  doses  of  one  to  two  fiuidounces. 


I 
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NECTANDRA. 

Beheeru  Bark  is  the  bark  of  Kectandra  Eodiiei,  a  large  tree  which 
grows  in  Guiana  and  the  ueigbboring  parts  of  South  America  and  is  laed 
in  ship-building  under  the  name  of  '*  green-heart/'     It  occurs  in  lai^ 
flat  pieces,  and  contains  an  alkaloid  which  was  discovei^d  by  Dr.  Ma 
higan,  of  Edinburgh.    According  to  the  researches  of  Walz  (iY  Jixkn 
Pharm.,  1861,  xii,  302)  and  of  Fliickiger  {Ibid.,  18G9),  this  alkaloid 
identical  not  only  with  Buxine^  obtained  by  Faime  in  1830  from  Buxii^ 
ficmpervirens,  but  also  with  Felosine^  discovered  by  Wiggers  in  Pareir 
brava.     Bebeerine,  or,  as  it  should  be  called,  huxine^  is  whitibh,  amor 
phous,  inodorous,  very  bitter,  ver^'  slightly  soluble  in  water,  freely  so  ia  ] 
other  and  alcohol,  and   forms  unerystaHizable   salts.      Dr.   Macla^nj 
found  a  second  alkaloid,  Sipeaine^  in  bebeera  bark,  but  it  is  probabl| 
only  altered  bcbeerine. 

Physiological  Action.^ — Our  knowledge  of  the  influence  of  bcboeriii 
upon  the  system  is  exceedingly  incomplete.  Albers  (  Virchoufs  Archip^ 
Bd.  xxiv.)  found  that  three  grain.s  introduced  beneath  the  skin  of  i| 
largo  frog  produced  death  in  six  and  a  half  hours.  There  was  first  I 
period  of  quiet  with  accelerated  breathing,  then  tonic  and  clonic  g^nen 
convulsions,  seemingly  associated  with  muscular  weakness*  but  with  m 
increase  of  the  reflex  activity.  Professor  Binz  {Virchow's  Archii\  B^l 
xlvi.  p,  130j  has  determined  that  bebeerino  exerts  some  destructive  infla 
one©  over  infusorial  forms  of  life,  but  that  it  ia  in  this  respect  not  nearijg 
fio  powerful  as  the  cinehonu  alknloids*. 

Therapeutics. — Bobeorine  was  originally  proposed  by  Dr.  Maclagaal 
as  a  substitute  for  quinine  in  malarial  diseases,  and  has  been  quite  exttn 
Bively  trierl.     It  appears  to  possess  some  anti periodic  powers  ;  but  thej 
very  probably  arc  not  superior  to  those  of  the  more  powerful  simpW 
bitters,  and  are  certainly  very  inferior  to  those  of  quinia,  bo  that  bcbeerin 
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18  at  present  very  seldom  if  ever  used.     The  unofficinal  sulphate  may 
be  given  in  ftciduiated  aolution  in  doses  of  from  two  to  five  gniin9» 

HYDRASTIS.    U;S. 

The  rhizome  of  Hydrastis  Canadensis,  an  indigenous  perennial,  com- 
monly known  as  Golden  Seat  It  contains  the  alkaloids  hydrastine,  ber- 
berine,  and  probably  a  third  alkaloid,  Tanfhopuecinc. 

Physiolooioal  Action,^ — Aecordinir  to  Falek  and  Gnenste,  toxic  doses 
of  berberine  cause  in  dogs  restlessness,  convulsive  tremblings,  thirst,  and 
diarrhcea,  and  finally  partial  paralysis  of  the  hind  legs.  From  seven  to 
fifteen  grains  of  it  killed  rabbits  in  from  eight  to  forty  hours.  The  Bymp- 
toms  were  increased  frequency  of  respiration  and  tremblings,  followed 
by  decrease  of  the  mte  of  breathing,  paresis,  paralysis  of  the  hind  legs, 
great  dyspncBa,  and  finally  convulaions.  Both  Dr.  Schurinow  and  Curci 
^fiee  Lond.  3Ird.  JRec,  Oct.  11,  1886)  agree  that  berberine  causes  the 
toterial  pressure  to  fall  rapidly  from  vaso-motor  paralysiSj^-Schurinow 
affirming,  however,  that  late  in  the  poisoning  the  peripheral  vagus  18 
paralyzed,  Curci  that  that  nerve  is  not  aflfected  at  alb  The  heart  is  at 
first  slowed,  and  afterwards  rendered  more  rapid,  the  muscular  fibres, 
according  to  Curci,  being  finally  paralyzed.  The  respirator}'-  centres 
are  depressed^  Abdominal  peristalsis  is  greatly  increased.  The  urinCj 
after  toxic  doses,  becomes  albuniinoas,  and  sometimes  contains  epithe- 
lial easts,  while  after  death  the  kidneyn  are  found  inflamed.  (Curci.) 
The  action  of  the  drug  on  the  nervous  system  is  feeble,  but  there  is 
finally  loss  of  voluntary  po^ver  and  of  reflex  activity,  and  also  of  sen- 
sation, the  anaesthesia  being  according  to  Curci  of  central  origin,  but 
according  to  Schurinow  the  result  of  paralysis  of  the  sensory  nerve- 
trunkB.  In  man,  as  yet,  no  violent  symptoms  have  been  recorded  as 
produced  by  berberine.  Buchner  took  nearly  twenty  gming  without 
causing  anything  more  serious  tlian  a  loose  stool  As  a  bitter  tonic 
it  has  been  used  by  various  physicians  in  doses  of  ft*om  two  to  five 
grains,  and  its  action  in  this  dose  appears  to  be  that  of  a  simple  bitten 
It  may  be  given  in  pill  form  or  dissolved  in  alcohol. 

The  dominant  alkaloid  of  hydrastis  is  hi/drastine.  In  toxic  doses 
it  produces  spinal  tetanic  convulsions,  increased  reflex  activity,  and 
death  from  cramp-asphyxia.  (Bartholow,  Lloi/d's  Drugs  and  Medicines 
of  North  Ametica;  Mays,  Thenip.  Gaz.^  1880.)  After  death  the  excita- 
bility of  the  motor  nerves  is  below  normal,  probably  from  exhaustion, 
as  the  drug  appears  to  have  very  little  direct  action  on  the  nerve-fibre. 
Dr.  Mays  Ibund  that  given  internally  to  frogs  it  catises  amesthesia, 
which  18  not  prevented  in  a  leg  by  tying  the  artery,  although  the  alka- 
loid when  brought  in  contact  with  a  nerve-trunk  paralyzes  it :  so  that 
it  probably  acts  upon  both  the  sensory  cord  and  the  sensory  nerves. 

The  action  of  hydrastine  upon  the  circulation  has  been  especially 
investigated  by  Fellner  (TFi'^n.  JIfof.  Jahrbucher^  1885).  lie  finds  that 
in  warm-blooded  animals  moderate  doses  injected  directly  into  the  vein 
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produce  a  momentary  fall  of  pressure  followed  by  a  distinct  rise  which 
cotitinues  for  a  length  of  time.     After  larger  doses  this  ri«e  is  followed 
by  a  fall  of  pressure,  or  the  primary  fall  of  pressure  continues  up  to 
death.      Duririj^  the  earlier  portion  of  the  stage  of  increase  of  the 
arterial  pressure  the  puUe  is  slow ;  later  it  becomes  rapid,  which  rapidity 
persists  after  the  fall  of  pressure.     To  determine  the  cause  of  the  rise 
of  the  arterial  pressure,  Dr.  FeUner  raade  experiments  after  section 
of  the  splanchnic  nerve,  and  after  section  of  the  medulla  oblongata. 
Neither  of  these  operations  prevented  the  rise  of  the  arterial  pressure. 
It  appears  to  be  a  natural  conclusion  that  the  rise  of  pressure  is  not  of  ' 
vaso-motor  origin,  hut  is  the  result  of  a  stimulant  infiuenee  upon  the 
heart.    This  conclusion  is,  however,  denied   by  Felhier,  beeaui^  the 
rise  occurs  when  the  pulse  is  very  alow,  and  he  believes  that  it  is  due  1 
to  a  peripheral  contraction  produced  by  a  direct  action  of  the  drag] 
upon  the  capillary  walls.     Further  studies  seem  to  me  essential  before 
we  can  come  to  any  conclusion  in  regard  to  tho  exact  action  of  hydras- 
tine  upon  the  vaso-motor  system*     Dr.  Slavatinski  (Lancet^  ^ay,  1886) 
states  that  finally  in  poisoning  with  tho  drug  the  vaso-motor  centre  ia 
paralyzed.     Professor  Roberts  Bartholow  has  shown  that  the  alkaloid! 
when  placed  upon  the  exposed  heart  of  the  frog  causes  diastolic  arrest | 
with  loss  of  electro-excitability;  and  it  is  probable,  therefore,  that  the' 
final  fall  of  pressure  is  due  to  a  paralyzing  influence  exerted  on  both 
the  heart  and  the  vaso-motor  system. 

Both  Fellner  and  Slavatiniiki  titiirm  that  hydrastine  has  a  distinct 
©cbolic  action,  causing  uterine  contractions  in  the  non*pregnant  uterus,  j 
and  abortion  in  pregnant  rabbits.     Dr.  Slavatinski  reports  a  case  of' 
premature  labor  pi'oduccd  by  hypodermic  injections  of  two  to  three 
grammes  repeated  daily.     Dr.  Mays  has  found  that  when  hypodermi-J 
cally  injected  in  doses  of  one-eighth  of  a  grain  it  produces  a  distinct' 
lowering  in  the  frequency'  of  the  pulse,  with  some  apparent  ineroasd 
in  the  force  of  the  circulation, 

Therapbctics.^ — Under  the  name  of  hydrastin  there  is  sold  com- 
mercially a  substance  consisting  of  herberine,  hydrastine,  and  probablyl 
some  resin.      Employing  this  resinoid  mixture,  Professor  TtutherfordI 
{Brit.  Med.  Jouni.f  1S79,  vols,  i.,  ii.)  found  in  his  experiments  upon  tho  I 
lower  animals  a  marked  increase  in  the  biliary  secretion.     When  locallyl 
applied,  the  preparations  of  hydrastis  have  a  very  remarkable  effect  j 
upon  the  mucous  membranes.     They  have  been  used  with  asserted  ex-i 
cellent  results  in  chronic  gastro-iiitestinal  catarrhs,  especially  those  du^l 
to  alcoholic  excesses.     Dr.  Mays  believes  that  the  drug  is  useful  in  these 
cases  not  only  by  its  action  on  the  alimentary  tract,  but  also  by  it^l 
stimulant  influence  upon  the  circulation.    In  the  second  stages  o£ gonor- 
rhwa,  after  the  acute  inflammation  has  been  subdued,  hydrastin,  or, 
the  fluid  extract,  suspended  in  mucilage^  is  of  very  great  service.     Pivdl 
grains  of  the  comraeri'ial  impure  hydnistin,  or  ten  to  twenty  miuims  1 
of  the  fluid  extract,  may  be  used  to  the  ounce  of  injection.     It  is  prob- J 
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able  that  in  otorrhoea,  nasal,  vaginal,  and  other  mucous  catarrhs  equally 
good  results  might  be  obtained.  Hydrastin  has  also  been  employed  as 
an  antiperiodic,  and  probably  has  the  action  of  a  simple  bitter  upon 
the  stomach. 

The  proper  internal  dose  of  pure  hydrastine  cannot  be  considered 
as  settled ;  the  commercial  hydrastin  varies  in  its  constitution,  and  may 
often  be  given  in  doses  of  five  to  ten  grains.  The  dose  of  the  pure 
alkaloid  is  given  by  Dr.  Mays  as  one-fourth  of  a  grain. 

OALUMBA— COLUMBO.    U.S. 

The  root  of  Cocculus  palmatus,  a  climbing  vine  of  Mozambique.  It 
occurs  in  the  shoi>s  in  transverse  disk-like  slices,  oval  or  circular  in  out- 
line, one  or  two  inches  in  diameter,  of  a  spongy  texture,  having  a  yellow- 
ish surface,  a  very  bitter  taste,  and  a  slightly  aromatic  odor.  It  contains 
a  great  deal  of  starch,  besides  berberine,  and,  it  is  said,  in  lesser  amount, 
ColunU)inj  a  bitter  neutral  principle  crystallizing  in  rhomboid  prisms 
or  needles.  Dr.  F.  Eoux  {Compies-Rendus  Soc.  Biohg.,  1884,  i.  33)  has 
found  that  columbin  given  to  pigeons  in  doses  of  ten  centigrammes 
produces  death,  preceded  by  failui-e  of  the  appetite,  marked  signs  of 
gastro-intestinal  irritation,  and  jaundice. 

Therapeutics. — ^A  bitter,  slightly  aromatic  tonic,  useful  as  a  sto- 
machic in  cases  in  which  a  simple  bitter  is  indicated.  It  is  not  used  in 
substance.  Its  preparations  are — a  tincture  {Tinctura  Calumbm — 1  to  9, 
TJ.S.),  dose,  one  to  two  fluidrachms ;  and  a  fluid  extract  (Extractum 
Calumbce  FluidurOj  U.S.),  dose,  fifteen  minims  to  half  a  fluidrachm. 

BUPATORIUM— THOROUOHWORT.    U.S. 

The  herbal  parts,  gathered  after  flowering,  of  the  indigenous  Eupato* 
rium  perfoliatum,  a  tall,  coarse  composite,  recognizable  by  its  perfoliate 
leaves,  through  whose  centre  grow  the  stems  and  branches.  This  drug 
given  in  cold  infusion  (Si  to  Oj — dose,  fji-ii)  is  an  efficient  but  dis- 
agreeable bitter  tonic.  Its  chief  employment  is  as  a  sudorific.  The 
hot  infusion  when  taken  freely  (five  to  six  ounces),  the  patient  being 
well  covered  in  bed,  produces  free  sweating,  and  has  been  very  largely 
ased  in  <<  general  colds,"  muscular  rheumatism^  etc.,  for  this  purpose. 
The  only  objection  to  the  remedy  is  its  disagreeable  taste.  In  the  dose 
of  a  pint  the  infrision  has  been  employed  as  an  emetic.  The  fluid  ex- 
tract (Extractum  Eupatorii  Fluidum,  U.S.)  may  be  used  in  doses  of  a 
fluidrachm  to  a  fluidounce. 

Chirata,  U.S.,  the  herb  and  root  of  a  plant  growing  in  the  north- 
em  part  of  India,  is  one  of  the  best  of  the  simple  bitters,  and  is 
believed  by  some  to  exert  a  peculiar  influence  over  the  liver.  When- 
ever a  simple  bitter  is  indicated,  this  drug  may  be  employed,  especially 
if  a  cholagogue  action  be  desired.  The  solid  extract  is  an  excellent 
i»reparation  in  doses  of  one  to  two  grains;  the  fluid  eoctract  {Extractum 

41 


642 


LOCAL  REMEDIES. 


Chiratm  Flutdum,  U.S.)  may  be  given  in  dosos  of  five  to  ton  ininim*<J 
and  tho  tincture  (Tindura  Chiratce—l  to  9,  U.S,)  in  doaeaof  a  fluidrachm. ' 

PBUmJS   VXRaiKIAJbTA— WILD    CHEmiY   BAB^,    U,S. 

Wild  cherry  bark  ie  tbe  product  of  Prunus  (Cerasus)  eerotlnft  or 
wild  chcrr^^  tree,  not  of  Prnnus  Yirginiana  or  choko-cherry,  wbo«e 
name  it  bears.     It  occurs  in  pieces  of  various  sines,  usually  without  epu 
dermis.     The  color  is  a  reddish  cinnamon  ;  the  taste  elightiy  adtring«n%j 
bitter,  and  peculiar,  resembliiif^  that  of  peach-leaves.     It  contains  tauDiftI 
acid,  bitter  extractive,  amygdaliri,  and  emulsin.     AmygdiJlin  is  a  uitra*' 
genous,  crystallizable,  odorless  glucoside,  of  a  slightly  bitter  ta»te.    It 
is  soluble  in  water  and  alcohol,  but  not  in  ether.     Emulsin  is  an  albu- 
mi  nous  principle,  which  is  soluble  in  water,  and,  like  other  forms  of 
albumen,  is  coagulated  by  heat,  alcohol,  acids,  etc.     When  ftmygdalin 
in  watery  solutiou  is  brought  in  contact  with  emulsin,  it  is  deoomfK)6ci 
forming  prussic  and  formic  acids  and  a  eolorloss,  thin,  volatile  oil,  which, 
when  pui^e,  has  a  peculiar  agreeable  odor  and  a  burning  taftto.     Accord^ 
ing  to  Liobigand  Wohler(.4rt«.  Chem.  Pkarm,^  xxii.  1),  Beventaen  gmm 
of  araygdalin  yield  one  of  hydrocyanic  acid :  therefore,  if  tbirty-four 
grains  of  amygtlalin  be  mixed  with  sixty-six  grains  of  an  cmulsioD  af 
flweet  almonds,  a  two-pcr-eent.  (by  weight)  solution  of  hy droeyanie . 
acid  will  be  formed. 

Phvsiolooical  Action. — Amygdalin  administered  by  itself  is  nearly 
if  not  quite,  without  effect  upon  the  organism.     Widtraann  and  Den 
(Husemaun,  Die  Pflanzenstoffe^  p.  688)  took  aa  much  as  sixty  j^ins  < 
it  wilhoiit  inducing  any  eftect,  and  their  results  have  been  confirmed  1 
Eeil  and  othoi's,    Lehmann,  it  ia  true  (Ibid.),  found  that  at  times  fifte 
grains  of  it  by  the  mouth  were  sufficient  to  cause  death  in  the  rabhil 
but  Kolliker  and  Miilter  have  shown  that  this  was  owing  to  ita  1 
converted  into  prussic  arid  by  the   emulsin  contained  in  the 
herbage  in  the  stomach  of  the  rabbit. 

Therapeutics. — In  wild  cherry  bark  properly  administered  there 
are  three  active  ingredients,^— tannic  acid,  bitter  extractive,  and  pniisie 
acid  ;  and  to  their  combined  action  the  geneml  effect  is  due.  As 
tannic  acid  is  in  small  quantity,  its  influence  is  not  marked  ;  but  prob 
bly  some  of  the  reputation  which  tho  remedy  formerly  enjoyed  as  beii 
useful  in  tho  night-sweats  of  phthisis  was  duo  to  it.  The  an 
prussic  acid  in  Pruuus  Yirginiana  is  tou  small  to  have  any  p»  ^  , 
efieei,  and  I  have  never  been  able  to  detect  any  infiuence  produced 
wiJd  cherry  bark  other  than  that  of  a  feeble  astringent  and  tonic.  It 
has  been  very  largely  used  in  phthisis,  and  has  been  supposed  not  onlj 
to  act  as  a  tonic  and  astringent,  but  also  to  exert  a  calmative  inflQenl| 
on  the  nervous  system. 

The  infusion  (Infusum  Pruni  VirginiantB — 1  to  25,  U.S.)  is  osefbl  ii«_ 
an  adjuvant  to  other  tonics,  especially  sulphuric  acid,  in  debility 
tendency  to  night-sweats  during  convaleseoDCO  from  acute  diaeaai 
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doso  is  one  to  two  wineglaBsfuls.  On  account  of  its  pleasant  taste  and 
its  traditional  reputation,  the  syrup  (^Syrupus  Fruni  Virginianon^  U.S.)  is 
often  employed  as  the  basis  of  cough-mixtures.  The^utJ  extract  (Ex- 
tractum  Pruni  Virginiance  Fluidum,  U.S.)  may  be  given  in  doses  of  from 
half  a  fluidrachm  to  a  drachm. 


AROMATICS. 

The  aromatic  oils  are  essentially  local  irritants,  causing  when  taken 
into  the  mouth  intense  burning  pain,  and,  when  confined  upon  the  skin, 
rubefaction,  blistering,  and  finally,  if  the  contact  be  very-  prolonged, 
more  destructive  changes.  Internally,  taken  in  very  large  doses,  they 
cause  burning  pain  in  the  stomach,  increased  activity  of  the  circulation, 
and  a  species  of  intoxication.  In  sufficiently  large  quantities  they  are 
irritant  narcotic  poisons.  When  administered  in  therapeutic  doses  they 
act  almost  exclusively  upon  the  Jilimentary  canal.  As  compared  with 
that  of  the  simple  bitters,  their  infiuonco  is  more  powerful  and  more 
transient  They  do  not  permanently  increase  the  digestive  power,  but 
simply  increase  action  for  the  time  being.  They  are  employed  chiefly 
— to  give  pungency  to  bitter  tonics ;  as  carminatives,  to  stimulate  the 
intestines  to  contract  upon  and  expel  flatus ;  to  prevent  the  griping  of 
purgatives ;  to  disguise  the  taste  of  medicines,  and  to  render  nauseating 
drugs  acceptable  to  the  stomach  ]  and  to  act  as  condiments  and  aid  in 
the  digestion  of  the  food. 

Injected  into  the  circulation,  most  volatile  oils  lower  the  blood-press- 
ure by  depressing  the  heart's  action,  and  oven  in  comparatively  small 
doses  may  cause  immediate  diastolic  arrest.  In  this  respect  oil  of  cloves 
is  one  of  the  most  powerful  Their  cardiac  action  is  undoubtedly  direct 
and  upon  the  heart  itself:  other  muscular  structures  would  seem  to  be 
similarly  affected,  as  H.  Kobert  has  found  that  the  oil  of  mace  directly 
lowers  muscular  excitability  (ArcA.  /.  Exper.  Path,  u.  Pharm,,  xv.  22). 

Some  of  the  tonic  drugs  containing  a  volatile  oil  also  have  in  theiri 
a  bitter  principle  which  modifies  their  iou^tion.  Such  drugs  may  be 
known  as  aromatic  bitters ;  as  bitters  they  are  less  powerful  than  such 
drugs  as  quassia,  and  are  especially  indicated  where  the  stomach  is 
delicate  and  easily  nauseated. 

Inflammation  of  the  stomach  or  bowels  is  the  chief  contra-indication 
to  the  use  of  aromatics.  Unlike  the  simple  bitters,  they  are  often  very 
useful  in  diarrhoea  of  nervous  irritability  or  of  relaxation,  when  no 
decided  inflammation  exists. 

There  is  one  property  which  is  probably  common  to  the  aromatic 
oils,  and  which  may  therefore  be  mentioned  here  with  propriety, — 
viz.,  the  power  of  producing  local  aniesthesia.  In  China  the  oil  of 
peppermint  has  long  been  used  locally  in  neuralgia ;  and  my  own  ex- 
perience with  our  native  oil  is  in  accord  with  that  of  Dr.  A.  Wright 
(^Lond.  Lancet  J 1874,  ii. ;  see,  also,  Gaz.  Med.,  1874)  in  finding  it  efficient 
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in  neuralgia  and  subacute  rlieuraatism.  A  mg  soaked  with  it  should 
be  laid  upon  tho  part,  and,  when  the  burning  is  no  longer  onflurable, 
C'osmoline  applied.  The  power  of  oil  of  cloves  in  benumbing  eensitivw 
dentine  or  expoaed  nerve-pulp  m  well  known.     (See  Menthol,  p,  60T.) 

CiNNAMOMtTM.     U.S. — Cinnamon  is  the  bark  of  Cinnanoomum  zey- 
lanicuni,  a  native  of  Ceylon,  and  of  C.  ai'omatieum,  growing  in  China. 
The  finest  variety  of  cinnamon^  that   from   Ceylon,  occurs  in  long,! 
cloflely-packed  quills  of  a  thin,  very  aromatic  bark.     Cassia  bark,  of  1 
Chinese  einnamon,  is  coaraer,  more  bn.*ken,  and   less  aromatic,    Bolh] 
varieties  contain  tannic  acid  and  a  yellowish  volatile  oil  {Oleum  Cinna 
momi^  U.S.),  which  on  account  of  its  great  fragrance  and  very  pleasan 
taste  is  largely  osed,  in  doses  of  from  one  to  three  di-ops,  as  an  adjn*! 
vant,  or  to  disguise  the  flavor  of  less  agreeable  drugs.     Cinnamon  tmfel 
{Aqua  Ctimamomi — fjss  to  Oij,  U.S.)  is  used  solely  as  a  vehicle.     Th 
spirit  of  cinnamon  (Splritns  Cinnamomt — oil  1  to  10^  U.S,)  is  adminii 
tcred  in  doses  of  half  a  flmdrachm  ;  the  tincture  {Tinctvra  Cinnamon 
— 1  to  10,  U.S.)  in  doses  of  one  to  two  fluidrachms.    Pul vis  Aromatic 
U.S. — Aromatic  Powder  (cinnamon,  ginger,  cardamom,  nutmegs). 
elegant  carminative  powder ;  dosCj  ten  to  twenty  grains. 

Cartophyllus.    U.S. — Cloves  are  the  unexpandod  flowers  of  Ca 
phylhis  aromaticus,  a  tree  growing  in  the  Molucca  Islands.    Thia  ar 
malic,  largely  used  as  a  spiee,  contains  an  exceedingly  pungent  volatile 
oil,  officinal  as  Oleum  CaryophylU,    This  is  a  yellowish  oil,  becomb 
dark  by  age,  which,  besides  being  used   as   a  carminative   and 
aromatic,  is  often   employed   to  benumb    sensitive   dentine,   or  eve 
exposed  pulp,  in  caries  of  the  teeth.    Dropped  on  a  piece  of  cotton  .in 
placed  in  the  cavity,  it  will  fre<iuently  cure  toothache.     Dose,  one 
two  drops.     The  infusion,  or  clove  tea  {Infusum  CaryophylU — 5ii  to  Oj]j 
is  made  with  boiling  water;  the  dose  is  a  wineglassful 

Mteistica.  U.S. — Nutmeg  is  the  kernel  of  the  fruit  of  Myristic 
moschata,  a  tree  iuhabitiug  the  Jfolucca  It^lands,  The  nutmeg  contaifi 
both  a  fixed  and  a  volatile  oil.  Mace  (Maci.%  U.S. P.)  is  the  arillus 
outer  imperfect  supernumerary  coating  of  the  seed.  It  contains  a  voU 
tile  oil  identical  with  that  of  the  nutmeg.  The  nutmeg  is  possesse 
of  narcotic  power,  and  it  is  said  that  one  or  two  when  taken  will  pr 
duce  a  dreamy,  half-unconscious  condition.  In  a  boy  aged  about  eigli 
years  fatally  poisoned  by  an  unknown  quantity  of  nutmeg,  there  wa 
complete  coma,  with  suppression  of  urine  and  respiratory  paralys 
(N.  F.  Med.  Mecord,  Kov.  1886).  I  have  found  that  injected  into  tB 
jugular  vein  the  volatile  oil  produces  in  the  lower  animals  profoun 
narcosis,  with  abolition  of  all  reflexes,  and  finally  death  from  paral\i 
of  the  respiratory  centres.  The  dose  of  the  volatile  oil  {Oleum  My 
ticm^  U.S.)  is  from  two  to  five  drops. 
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PiMSNTA.  U.S. — Pimenta,  or  Allspice,  is  the  unripe  berries  of  Eu- 
genia Pimenta,  a  tree,  native  of  the  West  Indies.  It  contains  a  green 
fixed  oil  and  a  volatile  oil  {Oleum  Fimentce,  U.S.),  the  dose  of  which 
is  two  to  five  drops. 

CAaDAHOMUM.  U.S. — Cardamoms  are  the  fruit  of  Elettaria  Car- 
damomum,  which  grows  in  the  East  Indies.  They  consist  of  tough, 
seemingly  fibrous,  generally  more  or  less  ti'iangular  capsules,  contain- 
ing a  number  of  small,  hard,  very  aromatic  seeds.  The  capsule  is  itself 
dry  and  tasteless.  In  commerce  cardamoms  are  divided  into  thi*ee 
varieties,  according  to  their  length.  According  to  Trommsdorf,  the 
seeds  contain,  besides  10.4  per  cent,  of  fixed  oil,  4.6  per  cent,  of  a  color- 
less, highly  aromatic,  volatile  oil.  Cardamom  is  a  very  grateful  aro- 
matic, much  less  stimulating  and  heating  than  most  of  the  other  sub- 
stances of  its  class.  The  dose  of  the  tincture  (Tinctura  Cardamomi — 1 
to  6.6,  U.S.)  is  half  a  fluidrachm.  The  compound  tincture  {Tinetura 
Cardamomi  Composita,  U.S.)  is  a  very  elegant  addition  to,  or  vehicle  for, 
tonic  medicines;  dose,  one  to  two  fluidrachms. 

ZiNOiBEB.  U.S. — Ginger  is  the  dried  rhizome  or  root-stock  of  Zin- 
giber officinale,  growing  in  the  East  and  West  Indies.  Green  Ginger 
is  the  fresh  rhizome.  Black  Ginger  is  the  root-stock  dried  with  the 
epidermis  on ;  White  or  Jamaica  Ginger  is  the  same,  deprived  of  its 
epidermis.  The  fresher  ginger  is,  the  greater  is  its  power,  and  by  time 
and  exposure  it  becomes  completely  inert.  Its  active  principles  are  a 
soft,  acrid,  aromatic  resin,  and  a  yellow,  volatile  oil.  Ginger  is  much 
used  in  domestic  medicine  as  a  stimulant  carminative  in  colic;  given  in 
hot  water,  it  is  also  used  as  a  sudorific  and  stimulant  in  the  pain  due  to 
suddenly-suppressed  menstruation.  It  is  often  added  with  advantage  to 
other  remedies  in  dyspepsia.  The  syrup  (^Syrupus  Zingiberis,  U.S.)  is 
used  only  as  a  cordial  drink  or  vehicle,  in  doses  of  from  half  a  fluidounce 
to  a  fluidounce.  The  tincture  (  Tinctura  Zingiberis — 1  to  5,  U.S.)  is  the 
most  commonly  employed ;  the  dose  is  half  a  teaspoonful  to  a  teaspoon- 
ful.  The  dose  of  the  fluid  extract  (Extractum  Zingiberis  Fluidum,  U.S.) 
is  ten  drops.  The  oleoresin  (Oleoresina  Zingiberis,  U.S.)  is  employed  as 
a  stimulant  addition  to  tonic  pills ;  the  dose  is  fi-om  half  a  minim  to 
two  minims. 

Piper.  U.S. — Black  Pepper  is  the  unripe  berries  of  Piper  nigrum, 
a  woody  vine-like  plant  growing  in  the  East  Indies.  White  Pepper  is 
the  ripe  berries  stripped  of  their  skin  and  dried.  It  is  much  inferior 
to  the  ordinary  variety.  The  active  principles  of  black  pepper  are  a 
soft,  acrid  resin,  a  pungent,  fiery,  volatile  oil,  and  piperiue. 

In  1819  Oersted  discovered  Piperine  (Piperina,  U.S.),  which  crystal- 
lizes in  colorless,  glistening,  four-sided,  truncated  prisms,  of  a  neutral 
reaction,  but  capable  of  combining  with  acids  to  form  salts.    When 
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pure  it  19  Usiteloss;  but  very  commonJy  it  has  a  burning  taste,  duel 
tbe  preBcnce  of  some  of  the  volatile  oil  of  pepper.     The  poe»efe?iion  of 
Tery  active  antiperiodic  proportiea  has  been  claimed  for  piperine,*  and  1 
it  was  for  a  time  employed  in  intermittent  fever;  but  it  has  fallen  into  | 
complete  disuse.     The  dof^o  us  an  antii»eriodic  is  four  grains,  repealed  j 
once  or  twice  during  tbe  interval  between  the  paroxysms.     According 
to  the  observations  of  Professor  H.  Kronecker  and  of  Herr  FUcw,] 
piperine  in  the  frog  paralyzes  the  peripheral  ends  of  the  senmiiy  nerveij 
{Archiv  fur  Fhysioloijie^  1882,  p.  111).     In  the  rabbit  its  action  upon] 
the  sensory  nei^vos  is  much  loss  marked.     The  respiratory  and  pul*««J 
rates  are  greatly  accelerated,  and  death  is  finally  caused  by  eardiatl 
arrest  (Ibid.y  1884).     MM.  Oecbsnor  de  Coninck  and  Pinet  - 
Hendus  Soc.  Biolmj.,  Oct.  17,  1885,  May  1,  1836,  Oct  30,  Is-  i        oj 
found  that  piperine,  when  brought  in  direct  contact  with  the  nerve,  pan 
lyzes  both  motor  and  sensory  tibres,  and  that  there  is  wo  difference  \ 
the  action  of  synthetical  artificial  piperine  and  the  natm^iil  principl 
Pepper  is  very  largely  used  as  a  condiment;  but,  as  its  taste  is  men 
hot  than  aromatic,  it  is  nvrel}^  used  internally  in  medicine  except  as^rt^ 
ad'lition  to  simple  bitters  or  to  antiperi^dics,  generally  in  the  form  of 
the  officinal  otmresin  (Oleoresina  Piper  is),  the  dose  of  which  is  a  minin 
In  atonic  dt/spepsia  the  latter  preparation  is  an  excellent  adjuvant 
tonic  pills.     Dr.  SehifiTer  is  said  (Fliess)  to  have  used  piperine 
lully  in  a  ease  of  VfUjini^mtLs,  by  injecting  0.3  grain  h^^ioderinic 
near  the  vaginal  entrance.     In  using  piperine  by  h}']>odermie  inje 
tion  it  is  of  tbe  utmost  importance  that  it  be  Vree  Irom  tbe  oil 
pepper. 


sueeest*! 


icalll 


Capsicum.    TJ.S. — The  U.S.  Pharmacopctia  now  rocogniasos  only  tl 

email,  less  than  an  inch  long,  very  fiery  fruit  of  Capsicum  fastigiattii 
the  African  Pepper^  or  Chillies*  The  large,  bright  rod,  conical  or  othI 
comparatively  mild  peppers  of  tbe  market  are  from  C.  annuum ;  th< 
are  sometimes  known  as  West  India  peppers.  Capsicum  contains  as  h 
active  principle  an  exceedingly  acrid  oleorcsin.  The  name  of  Capsict 
has  been  applied  by  different  observers  to  the  oil,  to  the  rosin,  and 
thoir  combination,  but  should,  I  think,  be  dropped,  as  having  no  de 
nite  meaning. 

Capsicum  is  a  very  powerful  local  irritant,  its  oleoresin  when  appli 
to  the  skin  producing  in  a  very  faw  minutes  intense  pain  and  redni 
and  finally  destroying  the  cuticle.  In  the  alimentary  canal  it  acts 
a  similar  manner  :  thus,  moderate  doses  produce  merely  a  pleasant  fo< 
ing  of  wnnnth  in  the  stomach,  while  ovei-doses  may  cause  gasii'o-int 
tinal  inflammation,  with  severo  pain,  as  well  as  vomiting  and  purgii 
The  eliief  use  of  Cayenne  Pepper  is  as  a  condiment;  yet  it  is  ofti 
added  with  advantage  to  tonic  pills  to  increase  their  immediate  acti( 
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on  the  etoraach.  When  there  is  habitual  fceblo  digestioni  with  flatu- 
lence, its  free  us©  on  food  may  do  good.  In  adi/namic  disease^  especially 
as  occurring  among  drunkards,  capsicum  is  often  vary  useful  by  stimu- 
lating the  fitomacli  up  to  the  point  of  digesting  food.  JLoctilbj,  eithar 
as  the  diluted  tincture  in  a  gargle,  or  applied  in  powder  or  tincture  by 
means  of  a  swab,  it  is  useful  in  severe  tonsilUtiSj  especially  in  that  ac- 
companying scarlet  fever. 

Administration. — The  dose  of  capsicum  is  four  to  five  grains  in  pill 
form;  of  the  officinal  Okoresina  Capsici,  which  is  to  be  preferred  on 
account  of  its  lesser  bulk^  from  half  a  gi-aiu  to  one  grain.  The  infuaion 
(^Infusum  Capsici — 5ss  to  Oj)  is  used  as  a  gargle.  The  tincture  (Tinctura 
Capsici — 1  to  20,  U,S.)  is  employed  locally,  and  is  flometimos  adminis- 
tered in  half-fluidrachm  doses  to  drunkai^ds, 

Oleuh  CAjUPirTi.  U.S. — The  Oil  of  Cajuput  is  obtained  from  the 
leaves  of  Melaleuca  Cajuputi,  a  tree  grawing  in  the  Molucca  Islands. 
This  volatile  oil  is  of  a  gi-een  color,  a  peculiar  fragrant  odor,  and  a 
burning,  oamphoraeeous  taate.  It  is  not  very  irritating  to  the  skin, 
and  m  exceedingly  destructive  to  low  forms  of  life,  and  consequently 
has  been  used  as  a  parasiticide  externally,  and  even  internally  against 
the  Ascaridos.  I  have  never  used  it  except  as  a  carminati%^e  and  aro- 
matic stiraulaut  in  cases  of  intestinal  pain  and  spasm,  and  in  serous 
diarrh(m,  "When  employed  in  these  aflTeetiona  in  combination  with  chlo- 
roform, camphor,  and  ojuum,  it  is  verj^  efficient.  As  a  connter-uTitant, 
it  has  been  used  in  rkmwiatism ;  as  a  stimulant  to  the  skin,  in  psoriasis^ 
acne  rosacea^  and  pityriasis.  The  dose  internally  is  from  ten  to  fifteen 
drops» 

Oleum  Sassafras.  U.S. — The  Oil  of  Sassafras  is  enormously  used 
in  the  arts  on  account  of  its  cheapness  and  pleasant  flavor.  It  is  capa- 
ble of  producini^  very  marked  narcotic  poisoning  (ease,  Tra7is.  Med,- 
Clvir,  Faculty  Maryland^  1884,  288),  and  is  said  to  act  upon  the  lower 
animals  as  a  eonvnlsant  and  narcotic.  Dr.  John  Bartlett  {Chicago  Med, 
Journ.^  Dec.  1S85)  asserts  that  it  is  capable  of  producing  uterine  eon- 
tractions,  and  reports  cases  of  abortion  caused  by  it. 


AuR.\NTii  Amari  Cortex. — Bitter  Orangr  Feel,  U.S. — The  fluid 
extract  {Extractum  Aurantii  Amari  Fhtidum^  U.S.)  and  the  tincture 
(Tinctura  Aurantii  Amari)  may  be  given  respectively  in  doses  of  twenty 
minims  and  a  fluidrachm.  Aurantii  Dulcis  Cortex — Sweet  Orangb 
Peel,  U.S. — ^Of  iha  syrup  (Syrupus  Aurantii,  U.S.)  the  dose  is  a  des.Hert- 
spoonful,  of  the  tincture  (  Tinctura  Aurantii  Dufcis^  U*S.)  a  tablespoonful. 
The  orange  peels  are  themselves  scarcely  medicinal,  but  are  ofiicinal  as 
affording  preparations  much  used  as  vehicles,  Limonis  Cortex,  U.S., 
or  Lemon  Peel  {Spiritus  Zimonis,  U.S.),  is  also  used  for  fiavorlog-pur- 
poses. 
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AuBANTii  FLORE8,^Tho  flowera  of  the  orange  are  officinal  for  1 
preparation  of  Orange  Mower  Water, — Aqua  Aurantn  Florum,  U.S»,- 
which  18  used  as  an  elegant  vehiclej  fi^e  from  medicinal  piHjpertiea. 

The  fruits  of  the  following  umbelliferous  plants,  FoDniculum  vulgare,  j 
Carom  Caruij  Coriandrimi  bativum,  Pinipinelia  Anisum,  are  officina/ 
under  the  respective  names  of  F(^niculum  {Fennel)^  Carum  (^Carawaif), 
Coriandrum  {Coriander),  Anisum  {Anise).  They  all  depend  for  tlieir 
virtues  upon  volatile  oils  which  are  officinal  The  oil  of  anijje  of 
commerce  is  ckiefly  the  product  of  a  Chinese  tree,  the  Illicium  Aniaa- 
turn,  or  Star  Anise,  from  whose  live-  to  ten-rayed  capsular  fruit  it  is 
obtained  by  distillation.  The  Aqua  FoenicuU  and  Spiritus  Aniu  are 
officinal.  All  of  these  fruits  and  their  pi^cparations  may  be  used  as 
carminatives  and  Btomachies. 


The  herbal  portions  of  the  following  mints  are  officinal :  Xia^ 
vom,  Rosmarinus  officinalis,  Salvia  officinalis,  Mentha  piperila,  MentliA 
viridis,  Melissa  officinalis.     They  are  respectively  known  as  Lavender 
{Lavandula),  Rosemary  {Rosmarinus),  Sage  {Salvia),  Pqypermint  {Menih 
piperita)^  Spearmint  {3£entha  viridis),  and  Babn  {Melissa),    The  mosll 
important  preparations  of  them  are  as  follows:   Spiritus  Lavandula i 
Compositus— Compound  Spirit  of  Lavender ^  a  very  elegant  and  agreeabh 
etomaehic  and  cordial;  dose,  a  fluidmchm  to  half  a  fluidounce*     Aqv 
Menthiv  Piperitm — Peppermint  Water,  and  Aqua  Mentlue  Vtridis — Sp 
viint  Water,  both  very  frequently  used  as  vehicles.     Spiritus  J/oifAerl 
Viridis  and  Spiritus  Menthw  Piperita^ — Essence  of  Spearmint  and  . 
of  Peppermint,  used  as  carminatives,  in  doses  of  from  ton  to  twent 
drops.     The  oils  of  lavender,*  peppermint,  and   spearmint   are  alsal 
officinal,  and  may  be  used  in  doses  of  from  three  to  ten  di'ops  aa  car-J 
mi  natives.     Sage  contains  tannin. 

Water  of  rosemary  (Aqua  Rosmarini,  U.S.)  has  long  been  believe 
to  have  especial  influeriee  upon  the  skinj  and  in  cases  of  acne  a  loiionl 
composed  of  a  pint  of  this  water  and  an  ounce  of  the  flowers  of  sulphur  J 
is  often  extremely  cfiFective. 

The  volatile  Oil  of  GauUkeria  {Oleum  Gauliherim,  U.S.)  is  used  for 
flavoring- purposes.     Its  physiological  and  therapeutic  properties  arc 
entirely  different  from  those  of  other  volatile  oils,  and  will  be  foundi 
fully  diijcussod  under  the  head  of  Salicylic  Acid.     Calamus,,  the  rhi- 


*  MM.  MftAain  nnd  Bruytant  bavi^  studied  to  some  extent  the  physiologic* I  Acliua  of  th€ 
mU  ^/ lattnder,  roaemnry,  marjoram,  and  nvpic  {Lavundnla  apica  L.)  [Buii,  Acad,  Bo^,  Mid^ 
de  Brtt;^ellc0t  187i>»  658;  tee»  also,  Schmidt**  Jahrl,^  c\%%%,  123).  In  frope  ibcj  <»attad 
gei}«mlty  pmulyBif,  with  Iom  of  reSex  Activity »  the  muBoles  being  intiuiit,  and  the  Miiaory 
nerrous  apparatiu  being  affected  before  iho  motor.  Upon  the  higher  anlmaU  a  iituiliy  i 
wai  produced,  except  that  oij  of  roeemary  cay««d  eplleiitiform  oonrul^ions,  0*7  «/  Prppermtm 
(J/,  piperiin)  haJ  been  atudicd  fey  S,  D,  Marku»f>ii  {innug,  DU^,^  Halle^  1877;  St^kmidti^ 
Jiihth^f  clxxx.  )22)j»  who  finds  tbiit  while  very  imall  dote«  ioereaAe,  larger  oacs  deereoMil 
tbe  blood -prt^sure  and  lower  the  bodily  temperature. 
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£Oino  of  Acorus  Calamus,  also  contains  a  volatile  oil,  and  its  infusion 
is  sometimes  used  as  a  carminative. 


AROMATIC  BITTERS. 

ANTHEMIS.    U.S.—CHAMOMILE. 

Monxan  or  true  Chamomile  is  the  dried  flowers  of  Anthemis  nobilis, 
a  composite  of  Europe.  They  are  sometimes  single,  sometimes  double. 
The  single  are  more  aromatic  than  the  double  florets.  Chamomile  con- 
tains a  bluish  or  sometimes  greenish  volatile  oil,  a  bitter  principle,  and 
a  small  amount  of  tannin.  Matricaria,  U.S.,  or  German  Chamomile,  is 
the  flowers  of  Matricaria  Chamomilla,  which  are  decidedly  smaller  than 
those  of  the  ordinary  chamomile,  and  have  a  stronger,  less  agreeable 
odor  and  taste.    Their  volatile  oil  is  very  similar  to  that  of  chamomile. 

Therapeutics. — ^An  excellent  stimulant  tonic,  especially  useful  in 
convalescence.  The  dose  of  the  infusion  (Infusum  Anthemidis — Jss  to 
Oj)  is  one  to  two  wineglassfuls  before  meals. 

Serpentaria.  U.S. —  Virginia  snakeroot  is  the  root  of  Aristolochia 
Serpentaria  and  of  A.  reticulata,  small  herbal  plants  of  the  United 
States.  It  occurs  as  fine  brittle  rootlets  attached  to  a  small  head,  of  a 
camphoraceous  odor  and  taste,  and  contains  a  volatile  oil,  a  yellowish- 
green  resin,  and  a  bitter  principle.  It  is  an  elegant  stimulant  tonic, 
especially  useful  as  an  adjuvant  to  more  powerful  bitters.  In  overdose 
it  is  said  to  cause  vomiting,  and  even  purging.  The  dose  of  the  tincture 
{Tinctura  Serpentaria^ — 1  to  10,  U.S.)  is  one  to  two fluidrachms ;  of  the 
fiuid  extract  {Extractum  Serpentarice  Fluidum,  U.S.),  twenty  drops. 

Cascarilla,  U.S.,  is  the  bark  of  Croton  Eluteria,  a  shrub  growing 
in  the  West  Indies.  This  bark  occurs  in  quills  or  rolled  pieces,  and  is 
to  be  distinguished  by  its  outer  grayish  and  inner  deep-chocolate  sur- 
face, by  its  spicy  bitter  taste,  and  by  the  pleasant  musk-like  odor  which 
it  gives  forth  while  burning.  It  contains  tannin,  volatile  oil,  and  cas- 
carillin,  a  neutral,  bitter,  crystallizable  principle.  Its  therapeutic  action 
IS  very  similar  to  that  of  serpentaria.  The  dose  of  the  infusion  (Jn- 
fusum  Cascarillce — Si  to  Oj)  is  a  winoglassful. 


FAMILT  IL-EMETICa 


Emetics  are  those  drugs  which  are  employed  in  tho  practice  of 
mcdicirio  for  the   purposo   of  produeinsj   emosis,  or  vomiting.     THe 
mucbunisim  of  vomiting  has  been  8o  fi"equontly  written  upon,  and  bw 
so  httlo  connection  with  the  apphcation  of  emetics,  that  it  is  not  noocft- 
sary  here  to  enter  upon  an  etahomto  discusvsion  of  it,*     Suffice  it  to 
state  that  emcsia  is  the  result  of  a  very  corapheated  eorios  of  actions, 
in  which  the  chief  expulsive  force  is  supplied  by  tho  abdominal  muficlci 
and  the  dinphrugm, — the  stomach,  however,  participating  in  the  general 
contniction,  and  nut  being,  as  some  have  thought,  entirely  passive.    The 
exact  relations  and  functions  of  tho  various  nerves  concerned  are  not| 
I  think,  fully  made  out.     It  has  been  generally  boHevcd  that  the  pneu* 
mogaatrics  were  the  aftcront  nonrcs,  and  that,  although  emclic*  inlro* 
duced  into  the  circulation  at\er  their  section  vomited,  yet  irritation  of 
tho  gastric  mucous  membrane  was  not  capable  of  so  doing.     But  Schiif 
found  in  his  oxpcrinicnts  that,  even  when  the  nerves  wei^e  cut  in  the 
neck,  tho  introduction  of  scnu'-solid  food  into  the  stomach  gave  rise  to 
efforts  at  vomiting,  which  were  in  some  cases  successful ;  and  Maelagan 
has  obtained  similar  results  with  the  sulphates  of  einc  and  cnjpper^ 
Moreover,  I  have  invariably  failed  to  induce  vomiting  with  verainaj 
even  when  given  immediately  after  section  of  the  par  vagum.     Evi- 
dently, further  investigations  are  needed. 

VonBting  occurs  under  two  provocations,  or  in  two  manners.  Tbua, 
a  mental  impression,  or  a  disonJered  state  of  the  blood,  may  inflnence 
the  nerve-centi'cs  directly,  and  emesis,  spoken  of  as  centriCy  results; 
a  pcripheni!  irritation  in  the  stomach  itself,  or  in  some  other  organ,  as 
in  the  kidneys,  may  induce  vomiting  precisely  similar  in  tho  method  of 
its  production  to  the  moi'e  ordinary  i^eflcx  movements;  such  vomitin] 
18  called  reflex  or  excentric. 

Emetics  produce  their  results  in  both  of  these  methods*    ThtiS|j 
tartar  emetic  has  been  believed  to  alTect  the  centres  diix?ctly»  so  as  t 
cause  centric  vomiting,  while  sulphate  of  copper  has  been  bclieired 
irritate  the  mucous  membranes  of  the  stomach,  so  as  to  produce 


*'  For  a  rery  el)iborat«  general  disousston  on  smetiea^  aee  Professor  J«««pll  CMtoa,  Pkih* 
iitd,  Tunet,  June,  1872;  ftlao,  Dr.  D^Ornellas,  Butt.  ThSmp.,  Ixxiiir,  193, 

t  Tk€  Action  ef  Medicine*  im  the  St^*teM,  by  F.  \V.  Ilcadlunti,  M.D.,  Aiaer.  ftd^  ISSf^  p, 
110. 
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Tomitmg.  Eecently  much  doubt^  howerorj  has  boon  thmwn  upon  tho 
old  views,  and  it  is  probable  that  moat  i3rnotic9  have  a  doublo  influoiicc. 
Thus,  the  purging'  of  vemtria  or  of  tartar  emetic  is  almost  cortuiDly 
connected  with  its  elimination^  and  is  probably  due  to  a  direct  action 
of  the  circulating  poison  upon  the  intestinal  mucous  epithelium,  gland- 
cells,  and  poriphoral  nerves.  It  seems  a  priori  almost  a  necessity  that 
the  vomiting  caused  by  these  poisons  is  produced  in  the  same  way  as 
the  purging.  Br.  D'Drneilas  has  found  that  when  emetine  is  injected 
into  the  veins  of  animals  tho  vomiting  occurs  simultaneously  with  the 
elimination  of  the  alkaloid  from  the  gastric  mucous  membrane,  and 
jisserts  that  Kleimann  and  Simonowitsch  have  determined  the  same 
thing  with  antimony.*  Further  (see  page  389),  antimony  seems  to 
cause  vomiting  partly  by  acting  upon  the  centres,  partly  by  irritating 
the  peripheral  nerve.  Irritant  emetics  are  more  prompt  than  those 
which  chiefly  affect  the  nerve-centres^  and  act  more  certainly  when  the 
nerve-centres  are  obtundo<l,  as  in  narcotic  poisoning;  they  always  cause 
lass  nausea  and  general  systemic  disturbance  than  do  tho  centric  emetics. 

Another  evident  practical  tact  is,  that  while  centric  emetics  will  act 
in  whatever  way  they  are  introduced  into  the  system,  the  mechanical 
emetics  mu^t  bo  oxhibited  by  the  stomach.  Thus,  apomorphino  may  bo 
given  by  hypodermic  injection,  but  mustard  must  be  taken  by  the  mouth. 

A  very  curioua  property  of  emetics  has  been  pointed  out  by  I>r. 
E.  Harnack  (Archiv  /.  Krper,  Path.  u.  Pharm.^  iii.  44),  who,  m  the 
result  of  an  elaborate  investigation,  affirms  as  a  law  that  all  specitic 
emetic  substances  destro^^  even  when  in  relatively  small  doso,  the  ex- 
oitability  of  striated  muscular  fibre.  I)r.  llarnack  seems  to  establish 
the  general  truth  of  this ;  but  that  it  is  a  universal  law  seems  scarcely 
probable,  and  tho  connection  between  the  two  properties  is  vorj^  obscure. 
According  to  IL  Robert  (Arch.  f.  Exper.  Path.  u.  Pharm*^  xv.  3d),  anti- 
mony has  an  oftoct  only  when  the  contact  is  prolonged. 

In  regard  to  the  phenomena  of  vomiting,  there  are  a  few  points  to 
which  it  is  necessary  here  to  call  attention.  First  of  those  is  the  fact 
that  nausea  always  produces,  or  is  accompanied  by,  muscular  I'claxation. 
Yomiting  may  take  place,  as  from  mustard,  without  much  relaxation ; 
but  when  it  is  accompanied  by  much  nausea  the  whole  system  is  as  it 
wei'e  unbent,  the  skin  relaxed  and  bedewed  with  pci'spiration,  the  pulse 
Boft  and  t'eeble,  the  muscular  system  limp  and  incapable  of  exertioUi  the 
mental  acts  almost  susjwnded.  During  violent  vomiting  tho  blood  is 
driven  to  the  head,  so  that  the  whole  exterior  of  the  cranium,  and  prob* 
ably  tho  interior  also,  becomes  very  much  congested.  The  abdominal 
ciiTulation  is  very  much  affected,  and  the  blood  is  as  it  wore  squeezed 
out  of  the  portnl  vein  and  its  tributaries.     The  matters  rejected  consist 


^  Copper  hai  boeo  thotight  to  1>e  &  purely  mocbanicftl  emetlo,  but  the  eTtpenmeiits  of 
Bfunton  and  Wcat  {St.  Barthuhmete'M  Hatp.  Ifep.^  1376)  abaw  that  at  peptone  uf  copper  in- 
jected into  a  Yisiu  cnmes  violent  roniitin^.  Tbo^io  roaiodlM  whoao  imtant  powers  are  great 
fliaj  ftitl  wetl  he  oonatdored  aa  **  lucehanioal  omctioa/' 
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of  the  contents  of  the  stomacb,  and^  in  repeated  vomiting,  also  tho&e 
of  the  duodenum.  The  secretion  from  the  gastric  mucous  memliran« 
is  very  much  enhanced^  and  without  doubt  m  more  or  less  motlitiod. 
Bile  in  ejocta  is  to  bo  recognised  by  the  green  color  and  the  bitter 
taste,  or  more  infallibly  by  testing  with  the  proper  reagents. 
The  indications  for  the  use  of  emetics  ai*o  as  follows: 

1.  To  unload  tfie  stomach, — For  this  purpose  they  are  employed  in 
poisoning;  in  the  existence  of  crude  articles  of  food  or  indigestible 
substances  in  the  stomach  ;  or  in  the  presence  of  acrid,  per\^erted  secnv 
tion.  The  symptoms  induced  by  irritating  materials  in  the  stomach 
are  various^  and  sometimes  it  reqtiires  a  good  deaJ  of  tact  or  expeneace 
to  recoi,mize  their  cause.  Aji\ong  them  may  be  mentioned  a  foeiiagaf 
weight  or  luad  in  the  stomach,  gastric  distress,  or  severe  ci^mporspfti^ 
modic  pains,  with  or  without  some  nausea  and  retching.  In  other  cases 
no  local  manifestations  of  trouble  may  be  present.  Thus,  convukkm 
in  children  are  very  fmquently  the  result  of  gastric  irritation,  and  aru 
at  ooce  relieved  by  emptying  the  stomach.  In  adults,  apojtltctifom 
coma  may  otter  a  eijuilar  history.  Occasionally  urticaria,  or  hives,  and 
not  rarely  severe  Jieadache,  have  a  similar  origin,  and  require  a  similir 
treatment 

2.  To  affect  the  abdominal  viscera  and  circulation^ — Emetics  have  been 
recommended  by  some  in  congestions  of  the  spleen;  but  evidence  is  wanU 
ing  as  to  their  power  to  aifcct  materially  other  vinccra  than  the  Uver 

In  congest  ton  of  the  hepatic  and  portal  circulation,  not  dependent  upon 
organic  cause,  and  in  the  condition  of  digestive  dei*angement  knowu  lA 
biliousness,  they  are  often  of  service.     In  catarrhal  jaundice  they  tnay 
effect  much  good  by  causing  dislodgement  of  the  mucus  pl'^igpT^^'^K  *^*^ 
dtietfl.    They  have  been  employed  in  cases  of  biliary  calculi;  but  tU^ 
chances  of  forcing  out  the  calculus  by  external  violence  are  probably*' 
no  greater  than  those  of  lethal  rupture  of  the  gall-bladder. 

3.  To  dislodge  substances  from  the  respiratory  passages, — For  tUi^ 
pu]7^o9e  emetics  ai-e  sometimes  used  when  foreign  bodies  have  fouii<^ 
entrance  into  the  larjTix ;  but  it  is  chiefly  in  membranous  croup  that  tlu^l 
present  indication  is  met  with.     The  emetics  chosen  for  this  purpos^^ 
should  be  such  as  act  with  violence  without  producing  much  nausen  or 
systemic  disturbance :  the  mechanical  emetics  are  therefore  the  best. 

4.  To  produce  mtiscular  relaxation. — The  introduction  of  anaesihesift 
has  rendered  the  use  of  emetics  to  meet  this  application  alnxost  obso- 
lete. Occasionally,  however,  in  asthmatic  or  other  spasmodic  affectimi 
of  the  respimtory  organs,  emetics  are  still  employed.  For  this  purpose 
the  drugs  causing  much  nausea  are  preferred.  In  adults,  lobelia  is  the 
best;  in  children,  ipecacuanha.  Nauseating  leather  than  emetio  doeei 
should  be  employed. 

5.  To  lessen  arterial  action  and  reduce  inflammation, — ^Almost  the  sole 
disease  in  which  advantage  can  be  derived  from  this  use  of  emetics  h 
acute  bronchitis  in  its  early  stages.    In  vciy  many  eases  a  "  cold  o 
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chest"  in  its  outset  may  at  once  be  subdued  by  ipecacuanha,  or,  better 
still,  tartar  emetic :  small  doses  should  be  given  at  short  intervals,  to 
produce  continuous  nausea,  terminating  after  a  time  in  vomiting.  This 
method  of  cure  is  so  disagreeable,  although  very  efficacious,  that  patients 
will  rarely  submit  to  it,  unless,  as  sometimes  in  the  case  of  public  speakers, 
relief  within  a  short  period  of  time  be  a  matter  of  great  importance.  It 
should  be  added  that  the  cure  is  wrought  in  these  cases  not  merely  by  the 
lessening  of  arterial  action,  but  also  by  the  induction  of  free  bronchial 
secretion. 

6.  To  create  a  shock  to  the  system. — Under  this  head  may  be  included 
several  empirical  uses  of  emetics,  in  which  advantage  is  gained,  but  in 
a  method  which  is  not  very  clear.  Thus,  in  epileptic  attacks,  when  the 
fits  have  a  tendency  to  recur  every  few  minutes,  the  unconsciousness 
persisting,  it  may  be,  for  hours,  emetics  will  sometimes  break  up  the  suc- 
cession of  disordered  nervous  action.  Again,  it  is  said  that  an  ague-fit 
can  be  set  aside  by  an  emetic  given  just  before  its  expected  recurrence. 

Contra-indications. — The  chief  contra-indications  to  the  use  of  emetics 
are  the  existence  of  congestion  of  the  brain,  and  of  gastric  inflammation. 
Advanced  pregnancy,  and  hernia,  while  they  do  not  positively  contra- 
indicate  the  use  of  emetics,  should  cause  great  caution  to  be  practised 
in  their  employment. 

Administration. — Emetics  should,  as  a  general  rule,  be  given  in  a 
full  dose,  so  as  to  avoid  unnecessary  repetition,  and  should  be  adminis- 
tered dissolved  in  water  or  in  syrup.  Their  action  should  be  assisted 
by  frequent  and  copious  draughts  of  tepid  water,  which  also  have  the 
advantage  of  rendering  the  vomiting  less  painful.  When  for  any  reason 
protracted  nausea  is  desired,  the  doses  should  be  small  and  repeated  at 
short  intervals. 

Hyperemesis  may  advantageously  be  divided  into  two  varieties :  first, 
such  as  is  due  to  overdoses  of  depressing  centric  emetics ;  second,  such 
as  arises  from  irritation  of  the  stomach,  as  by  mechanical  emetics.  The 
treatment  of  the  first  of  these  consists  in  the  enforcement  of  absolute 
quiet  in  the  horizontal  position,  the  free  use  of  opium  enemata,  the 
application  of  counter-irritants  to  the  epigastrium,  and  the  use  of  alco- 
holic stimulants.  The  latter  should  be  given  in  hot  water,  and  should 
not  be  too  much  diluted.  I  have  seen  raw  brandy  arrest  at  once  the 
most  alarming  centric  emesis,  after  the  failure  of  other  methods.  Crea- 
BOte,  chloroform,  or  chloroform  and  volatile  oils,  are  sometimes  of  value 
in  this  form  of  hyperemesis.  When  excessive  vomiting  is  due  to  some 
irritant  emetic,  the  stomach  should  be  thoroughly  washed  out  by  largo 
draughts  of  warm  mucilage,  opium  given  by  the  rectum,  a  mustard 
plaster  or  blister,  or,  often  better  still,  leeches,  applied  to  the  epigas- 
trium, and  no  medicine  at  all  be  taken  into  the  inflamed  viscus.  The 
swallowing  of  small  pieces  of  ice  is  sometimes  of  service.  If  these 
remedies  fail,  the  treatment  of  this  form  of  hyperemesis  soon  resolves 
itself  into  that  of  gastritis. 


GdI 


LOCAL  REMEDIES, 


VEGETABLE  EMETIC& 
IPECACUANHA.    U.S. 

The  root  of  Ccphaelis  Ipecacuanha,  a  gmall,  shrubby  plants  grow. 
ing  in  Brazil,  where  the  drug  ia  gathered  by  tho  Indians,  to  bo  ex- 
ported iu  hirge  bales  or  bags.  Ipecacuanha  occurs  in  pieces  of  two  or 
three  lines  in  thickness,  variously  bent  and  contorted,  marked  on  tbc'ir 
Biirface  with  numerous  prominent  rings,  and  coniposcd  of  an  outer, 
thick,  active,  hard^  and  horny  coilex,  and  an  inner,  light,  inert^  woody 
centre.  Varieties  of  ipecacuanha — ^the  red,  the  gray^  and  the  brown— 
have  been  formed  from  the  color  of  the  bark,  but  tho  distinction  ]& 
trivial  Tho  root  has  very  littio  odor,  but  tho  brown  powder  hm  a 
decided  and  peculiar  flmell,  and  in  some  pei'sons  excites  sneezing,  or 
even  violent  asthmatic  dyspncea,  Tho  taste  is  bitter,  acnd,  and  naUAO- 
0U3.  The  active  principle  is  Emetine^  an  alkaloid  first  discovered  by 
Polletier  in  1S17.  The  cortex  also  contains  small  quantities  of  ipecao- 
uanhrc  acid,  which  is  related  to  tannic  acid.  Pure  emetine  h  a  white, 
uncxystallizable,  odorless  powder,  of  a  bitter,  burning  taste^  soluble  la 
one  thousand  parts  of  water  at  50*^  C.  (Lefort),  freely  soluble  in  dtluia 
and  absolute  alcohol,  in  chlorotWm  and  benzoic,  scarcely  so  in  ether. 
Its  solution  in  acidulated  water,  according  to  Dragendoi-tf,  Las  a  de- 
cided blue  fluorescence.  Its  salts  are,  according  to  Pcllotier,  uncrys-^ 
ialHzable.  Concentrated  sulphuric  acid  turns  it  a  dirty  brown,  nitridj 
acid  a  yellowish  brown.  Pure  emetine  is  very  difficult  to  prepare,  anc^ 
according  to  Mr.  Williams  {St.  Bartholomcic's  Hospital  Rrporti^  vol  f*)j 
only  two  grains  of  it  can  be  obtained  fi-om  an  ounce  of  the  root^  TK 
ordinary  impure  alkaloid  of  tho  shops  occurs  in  brownish-red,  tran 
parent,  very  deiiquescent  scales,  which  are  very  soluble  in  water. 

Physiological  Action, — Locally  applied,  ipecacuanha  is  a  decided  \ 
irritant,  manifcsiing  its  actioii  not  only  upon  mucous  membranes  and 
upon  denuded  surfaces,  but  evcu,  when  usetl  by  inunction,  producing 
an  eruption  upon  the  sound  skin.    According  to  Dr.  Dyco  BuckworUi,'] 
this  eruption  consists  at  first  of  smalt,  discrete  pustules  with  a  ratberj 
large  areola ;   afterwanls,  if  tho  application  be  persisted  in,  of  largtj 
pustules,  followed  by  severe  ulceration.    "When  exhibited  in  snuUl 
pcatcd  doses  to  raan,  it  pi-oduces  malaise,  with  nausea,  and  perhaps  i 
increase  of  the  secretions  of  the  salivary  glands  and  of  the  mucott 
membnme  of   the  bronchial  tubes  and   of   the  stomach.     In 
amounts  it  causes  vomiting,  accompanied  by  only  a  moderate  amoua 
of  nausea  but  by  a  decided  increase  of  tho  secretions  mentioned  abor« 
The  vomiting,  even  when  very  largo  amounts  are  taken  into  the  stow 
ach,  is  not  apt  to  he  severe,  nor  tho  prostration  marked,— no  doubt  I 
cause  the  excess  of  tho  drug  is  rejected  before  absorption.     After  1 
doses  of  emetine  this  mildness  of  action,  in  all  probability,  would  no 
be  present:  certainly  animals  are  readily  killed  by  the  alkaloid. 
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though  ipecaeuanha  was  niado  known  in  1640  by  Pino,  and  iilthotigli  it 
has  been  enormously  UBod  ftinco  its  introduction  into  Europe  in  1072^  it» 
physiologrcal  action  is  not  as  yet  well  made  out.  That  thi>  active  priu- 
ciple  18  absorbed,  and  that  the  vomiting  is  so  produced^  is  shown  by 
the  experiments  of  Orfila  {Toxkologie,  I  651),  and  of  Drs.  Dyce  Duck- 
worth, D'Ornellas,  and  Pceholier,  who  found  that  vomiting  followed 
the  h}7>odemiio  use  of  emetine  in  dogs  and  eats.  If  it  bo  true,  as  is 
al!irined  by  D'OrnellaSj  that  the  emetine  produces  vomiting  much  more 
elowly  when  thrown  int^  the  veins  than  when  given  by  the  stomach, 
it  would  seem  that  the  local  irritant  action  of  the  drug  efficiently  favor?* 
emesis. 

According  to  Dr.  D'Ornellas  (Gaz,  Med.^  1873,  p.  537),  Mcrc*k's  com- 
mereial  emetine  in  toxic  doses  (0,03  miliigrarame)  produces  in  frogs 
dryness  of  the  skin,  swelling  of  the  abdomen,  diminution  of  the  cir- 
cnlation  and  respiration,  increased  rather  than  diminished  sensibility, 
muscular  feebleness  deepening  into  abolition  of  voluntary  niovenientj 
with  at  first  increased  and  afterwards  diminished  reflex  activity,  and 
finally  death  from  failure  of  respiration  ;  the  heart  continuing  to  beat 
often  for  many  hours.  In  mammals  the  symptoms  induced  by  the 
poison  in  hirgo  doses  are  veiy  similar  to  those  just  detailed,  except 
that  emesis  is  usually  violent,  but  in  some  cases  it  is  wanting. 

Circulation, — The  action  of  the  drug  upon  the  circulation  has  not  as 
yot  been  clearly  made  out.  Any  action  upon  the  hoart*nuiscle  must  be 
a  very  feeble  one,  since  D'Ornellas  stales  that  although  the  frog's  heart 
is  finally  arrested  in  diastole,  yet  it  retains  often  for  many  hours  its 
irritability.  It  has  been  supposed  by  some  that  the  drug  acta  especially 
upon  the  vaso-motor  system ;  but  evidence  of  this  has  not  as  yet  been 
brought  forward,  PoHchronie,  it  is  true,  asserts  (L' Ipecacuanha ^  Paris, 
1874)  that  dryness  and  paleness  of  the  intestinal  mucous  membrane 
are  very  apparent  in  mammals  poisoned  with  emetine,  and  Chouppc 
{I/€  Progres  Med.^  1874^  p.  425)  has  observed  the  same  thing;  but  this 
is  an  absurdly  slight  ground  for  believing  that  emetine  causes  vaso- 
motor spasm,  Pecholier  found  in  a  single  experiment  that  the  drug 
abated  veiy  decidedly  the  arterial  pressure,  but  Dr.  D'Ornellas  found 
that  emetine  neither  depresses  nor  increases  the  blood-force;  and  in  a 
eeries  of  elabomte  experiments  by  Dr.  Dyce  Duckworth  the  alkaloid 
failed  to  inHuenco  materially  the  circulation,  at  least  until  vary  late  in 
the  poisoning.  The  pulse-rate  was  not  constantly  affected  ;  sometimes 
it  was  apparently  lowered,  sometimes  it  remained  about  the  same,  and 
sometimes  it  was  seemingly  increased.  The  effect  of  an  overwhelming 
dose  was,  however,  marked.  In  one  cxtso  immediate  suspension  of  car- 
diac action  followed  injection  into  the  jugular  vein ;  in  another  dog,  in 
a  minute  and  a  half  after  half  a  grain  of  emetine  the  arterial  pressure 
descended  from  135  to  20,  and  in  a  moment  the  animal  \vtx%  dead  of  car- 
diac panilysis.  Br.  Foulkrod  {Phila.  Med,  T//n<?^,  viii.  554)  has  noticed 
ft  steady  fall  of  arterial  pressure  produced  both  before  and  at\er  section 
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of  the  cord  of  all  the  cardiac  nerves.    There  is  no  proof  thai  emetine  1 
ever  canaes  vMO-motor  spaBin^  while  it  is  certain  that  toxic  doses  dirocUy 
paralyze  the  heart ;  therapeutic  doses  probably  have  no  decided  dijnoct 
effect  upon  the  circulation. 

ReMpiration, — According  to  D'Omellas,  PechoUer,  and  Fonlkrod, 
eniettoe  in  toxic  doses  usually  kiila  by  ant»ting  the  respiration;  but 
in  many  of  Dyce  Buckworths  experiments  (i5f.  Bartholomews  Ho$p,  ^ 
Mep,^  v.,  vti.)  the  death  was  certainly  the  result  of  cardiac  paralj 
possibly  beeauac  the  poison  was  thrown  directly  into  the  circulationf- 
1^  into  the  heart. 

Nervous  and  Muscular  Systems. — Upon  the  cerebrum  ipecacuauh 
exerts  no  perceptible  influence ;  but.  as  both  B'Omellas  {loc.  cit.^  p.  5^1 
and  Peeholier  Hoc.  cit,^  p,  57)  hare  found  that  after  death  from  emetin 
In  the  frog  both  nerves  and  muscles  retain  their  susceptibility  to  feebfa 
galvanic  currents,  the  paralysis  which  the  poison  produces  is  probablj 
spinal.  B'OmeUas  and  Peeholier  are  in  opposition  in  regard  to  th 
action  of  tlie  alkaloid  upon  sensibility,  the  one  affirming  that  it  is  no 
the  other  that  it  is,  affected. 

Temperature. — Peeholier,  Dyce  Duckworth,  and  D'Ornellaa  all  atat( 
that  in  emetine-poisoning  there  is  s  distinct  fall  of  temperature  in  lh|j 
mouth  and  on  the  surface  of  the  body,  but  that  in  the  intestines  the  ten 
perature  either  remains  stationary  or,  more  commonly,  rises;  B'( 
netlas  affirms  that  it  always  rises  decidedly.  This  rise  is  probably,  i 
D^Ornellas  believes,  local,  and  due  to  the  action  of  the  poison  upon  thd 
intestinal  tract. 

Pulmonic  and  Digestive  Organs, — ^The  post-mortem  results  obtainc 
in  animals  poisoned  with  ipecacuanha  are  diverse,  but  affect  cbieflj 
either  the  hm*;:?*  or  the  digestive  tract.  Peeholier,  in  his  eiirlier  experi- 
ments, found  great  paleness  of  the  lungs,  with  intense  hjrperfemia  of 
the  stomach  nnd  the  upper  half  of  the  intestines^  but  in  some  of  his 
later  experiments  the  lungs  were  profoundly  influenced.  Dyce  Duck 
worth  es]>eeiiilly  noted  intense  hypenemia  of  the  lungs,  which  were  ifl 
some  places  emphysematous,  but  in  other  portions  collapsed  and  even 
affected  with  true  consolidation.  The  lesions  were  much  less  marked 
in  the  intestines  than  in  the  luni^,  which  resembled  very  closely  those 
taken  from  the  bodies  of  animals  killed  by  section  of  the  ragL  Th 
pulmonic  lesions  were  found  to  be  most  intense  in  the  rabbit ;  the  int 
tinal,  in  the  dog,  cat,  and  guinea-pig.  Magendie  forty  years  ago  not 
the  pulmonic  lesions  of  emetine-poisoning,  and  B'Ornellas  has  likewise 
recorded  them,  but  has  also  seen  cases  in  which  ischfemia  of  the  pulmo. 
nary  tissue  was  found  after  death.  It  is  evident  that  the  poison  has  an 
especial  action  upon  both  lungs  and  intestines ;  but  why  the  pulmonic 
lesions  should  so  vary  is  not  at  present  known.  The  occurrence 
changes  in  the  puhnonaiy  tissues  is  in  accord  M'ith  the  results  of  cliB 
ical  experience,  which  teaches  most  decidedly  that  ipecacuanha  has 
action  upon  the  pulmonary  mucous  membranes.     After  section  of  tk 
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cervical  ragi,  Br,  Dyce  Duckworth  found  that  emetine  failed  to  cause 
vomiting. 

Clinical  experience  also  ehows  that  ipecac  acta  upon  the  digestive 
tract.  Whether  given  in  large  or  in  small  doaes,  it  is  very  apt  in  man 
to  increase  and  modify  the  intestinal  secretions,  It  probably  influences 
the  liver^  since  Pecholier(G'^jdie  Medicaiej  18G2)  affirmK  that  in  animals 
killed  by  it  no  hepatic  glucose  can  be  found.  Moreover,  great  advan- 
tage from  its  use  may  often  be  obtained  in  the  condition  known  as 
^*  biliousness/*  In  "  bilious  dysentery"  It  will  often  produce  large  tarry 
discharcfes;  and  I  have  seen  a  chanjje  in  the  color  of  the  stools  follow 
its  use  in  catarrhal  jaundice.  The  mechanical  effect  of  the  vomiting 
induced  by  it  in  these  caaes,  however,  must  not  be  lost  sight  of;  yet  it 
does  not  seem  to  me  at  all  sufficient  to  account  for  the  resulta,  especially 
us  some  obaervers  state  that  the  effects  noted  are  pwduced  even  when 
little  or  no  vomiting  occurs.  It  has  been  proved  by  D'Ornellas  and 
Pecholier  that  when  emetine  is  introduced  into  the  circulation  or  into 
the  cellular  tissue  it  escapes  with  the  secretions  of  the  stomach  and 
howeb;  so  that  the  changes  which  are  provoked  in  these  organs  are 
evidently  connected  with  the  elimination  of  the  drug. 

Therapeutics. — ^The  most  ordinary  use  of  ipecacuanha  is  as  an 
emetic.  Whenever  it  is  desired  to  unload  the  stomach  or  to  act  by 
emesis  upon  disease,  without  inducing  much  prostration,  this  drug  com- 
mends itself  by  its  safoty  and  efficiency.  In  narcotic  poisoning  it  is  less 
certain  than  the  *' mineral  emetics/'  but,  as  it  produces  no  irritation  of 
the  stomach,  can  be  given  more  fi-eely  than  they  can,  and  is  constantly 
used  as  an  adjuvant  to  them.  It  is  especially  usol^ul  in  the  diseases  of 
children,  never  causing  the  serious  depression  which  tartar  emt4ic  is  so 
apt  to  produce.  When,  however,  very  violent  emesis  is  desired,  as  in 
membranous  croup^  other  emetics,  such  as  zinc  or  alum,  are  to  be  pre- 
ferred, on  account  of  the  greater  force  of  their  action. 

In  sick  stomach  of  neri'oua  origin,  such  as  occurs  in  pregnancy,  minute 
doses  of  ipecacuanha  have  so  often  met  with  success  that  there  can  bo 
no  doubt  of  their  value.  One  drop  of  the  wine  in  a  teaspoonful  of 
water  should  be  given  every  hour.  The  use  of  ipecacuanha  as  an  ex- 
pec  tomat  will  be  spoken  of  under  that  heading. 

One  of  the  most  important  uses  of  ipecacuanha  is  in  acvie  dysentery^ 
— all  forms  of  which  have  been  treated  with  it  with  asserted  advantage. 
1  think,  however,  its  beneficial  action  is  best  scon  in  ''bilious  dysentery'' 
and  in  "  malignant  dysentery^'  as  is  indicated  by  the  fact  that  its  use  is 
most  common  in  tropical  climates.  In  " sthenic  inflammatory  dysentery* 
it  seems  to  be  less  available;  although  even  in  this  it  has  been  strongly 
advocated  by  some.  Dn  Chouppe  {Bull,  Therap,^  June,  1874)  com- 
mends injections  of  ipecacuanha  highly  in  choleriform  diarrhma  of  chil- 
dren, and  in  tuberculous  diarrhea,  and  PoHchronie  not  only  corroborates 
him,  but  also  affirms  that  the  same  treatment  is  of  great  value  in  col- 
liquative sweats*    In  a  very  valuable  clinical  paper  {Atlanta  Med.  and 
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Sur^.  Joum.,  1875)  Br.  A.  A.  WoodhuU  bringB  forward  very  ttitn^ 
evidence  of  the  value  of  the  remedy  not  only  in  dysentery,  but  also  b 
cjholeriform  diarrhoeas.  The  drug  appears  to  exert  a  direct  influence 
iupon  the  hepatic  and  intestinal  glands,  and  may  be  tried  with  great 
hope  of  6uccen8  wherever  there  is  decided  glandular  derangement. 

In  catarrhal  jaundice^  and  in  intermittents  or  remittents  aocompaai«d1 
by  congestion  of  the  portal  circulation,  ipecacuanha  is  ofl^n  veiy ' 
serviceablo. 

A8  a  hceTnostatiCy  ipecacuanha  has  been  recommended  by  Trous«ieaa, 
and  Peeholier  asserts  that  in  hcemoptysis  it  ia  a  specific  {Bull,  Tliirap., 
:3ECvii*  49)  *     It  has  been  given  with  asserted  advantage  in  fioo(hnf 
after  child-birth,  and  Dr.  Carrigon  claims  for  it  oxytocic  powers  (JVl  YJ 
Med,  Journ,,  491,  1878). 

Administration. — As  an  emetic,  ipecacuanha  is  generally  adminifr'l 
tared  in  powder,  thirty  grains  being  given  every  fifteen  or  twenty  i 
utes  until  the  desired  effect  is  produced.    For  a  child  &  year  oJd  tb 
emetic  dose  is  five  grains.     Its  action  should  be  aided  and  hastened  by 
large  draughts  of  lukewarm  water.    As  a  nauBcant  the  dose  ia  fron 
two  to  five  grains.    In  dysentery  it  is  genemlly  best  to  begin  with  i 
full  emetic  dose,  or  with  ten  gmins  repeated  every  half-hour  until" 
omeais  is  produced.     Two  or  three  hours  after  vomi ting,  fifteen  drop* 
of  laudanum  should  be  exhibited,  followed  in  twenty  minutes  by  fit 
to   ten   grains  of  ipceacuanba   in  piU-fonn;   this  should    bo  repeat© 
every  two  or  three  hours,  the  amount  of  the  opium  being  lessened,  anil 
that  of  the  ipecacuanha  increased,  according  to  circumstances.    Th 
object  is  to  have  as  much  of  the  ipecacuanha  retained  as  possibli 
Another  plan  is  to  give  larger  doses  (twenty  grains),  i^epeated  eve 
two,  four,  or  six  hours,  mustard  being  applied  to  the  epiga.strium  and 
opium  exhibited  as  before  ;  and  it  is  said  that  after  two  or  three  do 
tolerance  is  established  and  the  drug  retained.     In  India,  enemata< 
ipecacuanha  are  often  employed,  either  as  a  substitute  for  or  an  :   "'         tl 
to  its  use  by  the  mouth.     This  treatment  has  recently  been  inn 
Chouppe  and  others,  and  has  been  practised  quite  extensively  in  mi 
ward  in  the  Philadelphia  Hospital     It  is  undoubtedly  frequcntJj^^ 
cieot  in  abdominal  complaints,  and  the  gastric  s^nnptoms  are  all) 
always  avoided.     In  chronic  cases  the  repetition  of  the  oncmata  some- 
times produces  so  much  local  irritation  as  to  forbid  their  eontinuano 
I  have  been  accustomed  to  give  a  scruple  of  the  powder  with  starcli 
and  laudanum,  repeated  every  four  hours.     A  decoction  of  the  drug  i 
to  be  preferred,  aa  probably  causing  less  local  irritation  and  being  moP 
thoroughly  absorbed.    To  an  adult,  Chouppe  gives  two  injections  of  j 
decoction  daily,  each  lavement  representing  two  and  a  half  drachc 
of  the  drug. 
'       Afl  a  counter-irritant,  ipecacuanha  is  rarely  used  in  this  coantryl 
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but  in  England  a  liDiment  is  employed  composed  of  four  parts  of  tho 
powder  to  fourteen  parts  of  olive  oil. 

The  preparations  for  internal  nso  are:  a  syrup  (St/rupus  Tpecacuanh(^y 
U.S., — fld.  ext,  5  to  100), — dose,  as  an  emetic  for  an  infant,  one  to  two 
tcaspoonfuk;  a  wine  {Yinum  Ipecacuanha ^V.S,^ — M.  ext  1  to  white 
^vino  7), — dose,  the  same  as  the  syrup;  and  a  fluid  extract  (Extractum 
Ipecacuanhcc  Fluidum^  U.S.), — dose,  as  an  emetic  for  an  adult,  thirty 
drops*  Trochisci  Ipecacuanhas,  U.S.,  Trochisci  MorphincB  Ipecacuanha^ 
U.S.,  are  used  in  catarrh  of  the  throat  as  a  local  application. 

Emetine  is  not  offieinal,  but  has  been  used  by  I)r.  Dyee  Duckworth 
{London  Pluirnuiceutical  Journal,  March.  1872)  and  his  colleagues  iu 
do668  of  from  one-twelilth  to  one-sixth  of  a  grain. 

SANGUINARIA-BLOODEOOT.    U.S. 

This  is  the  rhizome  of  an  indigeDOiis  perennial  herb,  Sanj^ninaria 
Canadensis,  It  occurs  in  pieces  two  or  three  inches  long,  reddish  brown 
ext*ernally,  a  bri^^ht  somewhat  orange  red  internally,  and,  when  fresh, 
full  of  a  similarly-colored  juice.  It  contains  two  asserted  alkaloids, 
Fuccine  and  Porphyroxine,,  besides  an  alkaloid,  first  discovered  in  it  hy 
Dr,  Dana  in  182[>  and  named  by  him  Sanguinarlne,  but  which  is  iden- 
tical  with  the  alkaloid  of  Chclidonium  majus, — Chelerythrine,  As  tho 
latter  was  not  discovered  by  Probst  until  I839»  it  is  obvious  that  tho 
name  sangtiioarine  has  the  priority  and  should  be  adopted.  Sangui- 
narine  occurs  in  colorless  stars  or  g^roups  of  fine  needle- like  crystals, 
tasteless  when  dry,  of  a  sharp  burning  taste  when  moistened  with 
alcohol,  Tery  irritating  to  the  nasal  mucous  membi^ane,  and  uniting 
with  acids  to  form  brilliant  rod,  mostly  soluble,  salts. 

Physiological  Action. — In  full  doses  sanguinaria  acts  upon  man  as 
a  harsh  emetic,  and  in  overdoses,  according  to  Dr.  Tully,  it  produces, 
with  the  vomiting,  burning  at  the  stomach,  faintness,  vertigo,  dimin- 
ished vision,  general  insensibility,  coldness,  extreme  reduction  of  the 
force  and  frequency  of  the  pulse,  together  with  great  irregularity  of 
action  and  ot^en  palpitation  of  the  heart,  great  prostration  of  muscular 
strength,  and  somctimea  a  convulsive  rigidity  of  the  limbs.  Fatal 
poisoning  of  several  persons  occurred  by  it  at  Bellevue  Hospital  \  but 
the  only  symptoms  recorded  aro  **  racking,  bui-ning  pains,  and  tor- 
menting thirst.'^ 

The  only  physiological  study  of  tho  drug  as  yet  made  is  that  of  Dr. 
Eobert  Meade  Smith  (Amer,  Journ.  Med,  Sci,  Oct.  1876),  He  finds  that 
Banguinarine  causes  in  mammals  vomiting,  purging,  profuse  salivation, 
followed  by  collapse,  dilated  pupils,  with  eometimes  clonic  convulsions, 
and  death  from  asphyxia.  As  the  reeult  of  numerous  experiments,  he 
concludes  that  the  convulsions  are  spinal,  but  associated  with  decreased 
reflex  excitability,  which  is  at  tirst  due  to  an  excitation  of  Sotschenow's 
centre,  but  afterwards  to  a  depression  of  the  spinal  centres ;  and  that 
there  is  a  progressive  lowering  of  the  pulse  and  arterial  pressure  after 
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large  doses,  caused  partly  by  a  direct  action  upon  the  heart,  partlj  1 
paresis  of  the  vaso-motor  centres.     Moderate  doses  of  sangainarine  Drj 
Smith  ^nds  to  irritate  at  first  the  vaso-motor  centres,  and  so  pro«lnC"«  j 
primary  rise  of  the  arterial  centre.     Muscular  contractility  is  redue 
by  it,  salivation  greatly  increased,  and  the  respiration  progressively  r«a 
dered  slower  and  shallower  by  a  direct  action  upon  the  centre. 

Therapeutics. — As  an  emetic,  sanguinaria  has  fallen   into  weU 
deserved  disuse.     Indeed,  I  have  never  known  of  it«  employment 
cept  as  a  stimulant  expectorant  in  obstinate  bronchitis^  and  even  then" 
with  doubtful  advantage. 

Administhatiopt. — The  crude  drug  is  very  rarely  used ;  the  emetil 
dose  of  the  powder  is  from  Xi^n  to  sixty  grains.  Professor  R,  P.  Thoma 
in  experiments  upon  himself  and  others  with  the  alkaloid,  found 
in  a  dose  of  from  one-eighth  to  one-twelfth  of  a  grain  it  acted  as  ao 
expectomnt,  without  disturbing  the  stomach ;  one-«ixth  or  one-fourth 
of  a  grain  given  every  two  or  three  hours  generally  nauseated,  the 
emetic  dose  being  half  a  grain  repeated  every  ten  minutes.  One-sixth 
of  a  grain  every  three  hours,  in  the  course  of  two  or  three  daya^  re- 
duced the  pulse  from  five  to  twenty-five  beats  per  minute.  The  ex- 
pectoi-ant  dose  of  the  tincture  {Tlnctura  San^uinarice, — 1  to  6.6,  U.S.;  ~ 
gtt.  XX  to  xl ;  of  the  vinegar  (Acetum  SanguinaricB^  U.S.),  fifteen  to  thii 
minims  J  of  the  fluid  extract  {Extractum  Sanguinarim  Fluidum^  U&| 
three  to  five  minims. 


APOMORPHIN^  HTDROCBX.OHAS— HYDROCHLORATE  OF 
APOMOHPHINE,  U.S. 

Apomorphine  was  discovered  by  Dr.  Matthieson  and  C.  R.  A.  Wrifi 
{Proceed.  Roy.  Soc.^  xvii.  455),  who  made  it  by  the  action  of  a  stroB 
solution  of  hydrochloric   acid   upon   morphine,      A   probably  betH 
method  of  preparation  is  that  of  E.  L.  Mayer  {Berickte  Deutsche  Ch 
Gesell,  Berlin,  1871,  iv.  121),  in  which  the  moi-phine  is  treate*!  witli 
a  solution  of  chloride  of  zinc  at  120*^  C,     Apomorphine  occurs  as 
anow-white  powder,  which   is  permanent  when  dry,  but  when  mok 
soon  becomes  green.     Its  solution  suffers  this  change^  which  is  probab 
an  oxidation,  in  a  few  minutes  by  heat  (Matthieson  and  Wright),  j 
in  a  few  hours  at  ordiniuy  temperature ;  and  in  the  course  of 
weeks  the  green  tint  deepens  into  a  black.     Bichromate  of  potae 
turns  it  a  dense  yellow  orange ;  bichromate  of  potassium  and  cone 
trated  sulphuric  acid  make  a  dark  red  with  it ;  and  with  neutral  cfc 
ride  of  iron  it  strikes  an  amethyst  color.     It  diifers  from  morphine  i 
being  soluble  in  cold  water.    The  officinal  salt  is  soluble  in  six  parts  i 
water, 

Physiolooical  Action. — In  doses  of  from  one  to  five  milligramme 
in  frogs  apomorphine  causes  at  fii-st  a  stage  of  restlessness,  which,  after 
a  time,  yields  to  an  increasing  sluggishness  and  muscular  weakness  tl 
may  end  in  real  or  apparent  death.    In  some  instances  there  are  violcl 
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convulsions,  both  clonic  and  tonic  in  character  *  Sometimes  recovery 
occurs  af\er  both  respiration  and  cardiac  action  have  apparently  ceased. 

When  small  doses  (1  to  2  miiligramnies)  of  tbo  alkaloid  are  given  to 
doga,  vomiting,  without  any  other  decided  Bymploms,  is  induced ;  after 
slightly  larger  amounts,  the  vomiting  is  severe,  and  accompanied  by 
free  salivation  and  muscular  tremblings.  After  very  large  doses,  vomiU 
ing  does  not  occur,  but  a  condition  of  intense  roatlesaness  la  soon  de- 
veloped, the  animal  often  jumping  in  the  air,  running  about  the  i-oom, 
bowling  and  champing  constantly.  The  slightest  noise  or  alarm  tbrowa 
bim  into  violent  excitement  and  terror;  with  pupils  dilated,  ears  drawn 
stiffly  back,  be  endeavors  to  get  out  of  the  apartment,  and  even  to  climb 
the  wall  Afler  still  larger  amounts*  (4  or  5  gr.),  to  this  excitement  is 
soon  added  failing  muscular  strength,  and  the  hind  logs  are  dragged 
behind  the  animal  in  his  movements.  The  respiration  is  exceedingly 
hurried,  and  convulsions  are  suddenly  developed.  The  paresis  and  con- 
vulsions increase,  so  that  the  animal  lies  upon  his  back,  kicking  wildly 
into  tbo  air,  and  finally  ho  dies  aspLyxiated.  llabbits  cannot  vomit, 
but  the  general  symptoms  produced  by  the  alkaloid  in  them  and  in  cats 
are  exactly  parallel  with  those  just  described  as  occurring  in  the  dog. 
Very  small  doses  (10  milligrammes,  Harnack)  suffieo  to  kill  the  rabbit. 
On  chickens  and  pigeons,  according  to  C,  David  (Gaz.  Med,^  1874,  p. 
465),  it  acta  very  much  as  it  does  upon  dogs ;  the  stage  of  excitement 
is  very  marked.  After  death  no  distinctive  lesions  are  to  be  found, 
unless,  as  Quebl  (loc,  cit.^  p.  19)  believes,  there  is  habitually  an  excessive 
hyperffimia  of  the  pons  Varolii, 

To  the  therapeutist  the  chief  interest  in  apomorphine  is  in  connec* 
tion  with  its  power  of  producing  vomiting;  but  before  taking  tbitj  up 
I  shall  endeavor  to  portmy  what  is  known  in  regard  to  the  physiologi- 
cal actions  of  the  drug. 

Nervous  St/stem. — The  action  of  apomorpbino  upon  the  cerebrum 
Beems  to  be  that  of  a  primary  stimulaut  delirifaeicnt  and  final  para- 
lyxant.  The  cause  of  the  convulsions  at  present  cannot  be  considered  as 
made  out.f  According  to  Reichert's  experiments,  both  the  sensory  and 
motor  nerves  are  first  stimulated  and  afterwards  paralyzed.  In  oppo- 
sition to  the  experiments  of  Quehl,  Harnack  found  that  the  muscles  in 
the  frog  around  the  place  of  injection  soon  lost  their  irritability,  evi* 
dently  from  the  poison  reaching  them  in  a  eoncentmted  form  by  imbi- 
bition.   He  also  separated  one  hind  leg  of  a  frog  from  the  i-oat  of  the 


•  Consult  E,  HartLftok^  Arch,  /  Exper.  Palh,  u,  Phorm,,  U.  2^1  ;  MiiX  Quehl,  Uthsr  der 
PkifwioL  Wirk,  deM  ApamorpMn*,  louug.  Dial*,  Halle^  '372;  L  B.  V*  ButirgooLt,  Dt  VApomor- 
phint,  Parii,  1872;  E.  Reiehert,  Pkita,  Msd*  Tim*§t  xl.  liUj  Q*  Viklentiiij  Arch./,  Exp*i', 
Path,  w,  Phann,f  xu  399. 

f  The  only  one  who  hu  carefully  itttiiied  them  ia  Reiehert,  ami  hU  publisliod  aocount  !■ 
felf'Oontradiotory.  H«  reiuoiis  tbat  Cb«  oonvukli>n«  are  cfalofly  Bpinal,  and  yet  s«yt  that  in 
tnimmali,  after  aeetion  af  tbe  spinal  oord,  except  "  in  very  exceptional  caaes,"  they  are  eon- 
£nod  U)  the  anterior  part  of  the  body. 
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body,  leaving  only  the  nerve  intact,  and  then  poisoned  with  aporaor- 
phine.  Aifter  voluntary  motion  had  ceased,  the  muscles  of  the  inlact 
Jeg  were  far  less  excitable  than  were  those  of  the  log  to  which  acco*is 
of  the  poison  had  been  prevented.  These  experiti\onta  have  been  con- 
firmed by  Keichert,  and  there  can  be  no  doubt  that  apomorphiiie  is  a 
musele-poisQii. 

Circulation, — The  reports  upon  the  action  of  this  drug  upon  thf 
circulation  are  somewhat  discordant     Soibert  (London  Med,  Meccri^lM 
44),  Max  Quehl,  and  Bourgeois  affirrn  that  the  blood -pressure  ifl  aof 
affected  even  by  toxic  doses,      Harnackj  however,  found  after  larg^ 
doses  in  dogs  a  distinct  fall  of  arterial  pressure,  and  also  that  apomon 
phine  is  a  direct  paralyzant  of  the  cut-out  frog  s  heart     The  latter  tad 
has  been  condnned  by  Reichert,  who  has  alao  shown  that  the  mamma 
lian  heart  is  similarly  affected  by  the  drugj  and  that  finally  this  eanih 
action  causes  a  fall  of  the  arterial  pressure.     Preceding  the  fall  ther 
waa  in  Dr.  Eeiehert's  experiments  a  distinct  rise  of  arterial  pressure, 
which  was  prevented  by  previous  section  of  the  cord,  and  was  ther6^H 
fore  probably  due  to  stimulatfon  of  the  vaso-motor  centres.     Thera^B 
peutic  doses  of  the  drug  have  no  distinct  action  upon  the  force  of  the 
circulation.     The  pulse-rate  is  markedly  increased  by  small  and  lar^ 
doses  of  apomorphine,  the  maximum  usually  being  reached  about 
time  vomiting  is  fairly  established  ;  subsequently,  in  poisoning,  the  puis 
falls  below  normal    Eoichert  believes  the  rise  to  be  due  to  stinmlil 
tion  of  the  accelerators^  and  the  fall  to  the  influence  upon  the  hear 
muscle. 

I^espiraiion, — Usually  the  respiration -rate  is  increased  by  deeid 
toxic  doses;  although  the  amount  of  increase  varies  greatly,  it  is  < 
very  large.  Harnaek  says  that  after  toxic  doses  the  rate  Hbcs  very 
much  before  the  oceuiTence  of  convulsions,  but  Reichort  has  not  beea 
able  to  observe  this.  During  the  convulsive  period  the  respiratiaiifl 
become  irregular  and  unequal,  and  they  finally  grow  more  and  moi^^f 
shallow  and  infrequent,  until  death  results  from  a  paralysis  of  tb^^ 
res^piratory  centres.  Both  Harnaek  and  Kelchert  have  noted  that  in 
the  rabbit  previous  section  of  tlie  par  vagum  does  not  prevent,  bat 
rather  increases,  this  acceleration^  so  that  it  would  seem  that  apomor- 
phine stimulates  the  respiratory  centres  j  but  Heichert  affirms  that  in 
the  cat  and  dog  no  increase  of  the  re  epi  rut  ion -rate  occura  under  the 
action  of  the  drug  if  the  pncumogastncs  have  been  cut. 

Temperature. — ^Tho  action  of  apomorphine  upon  the  temperat 
appears  to  be  very  trifling  and  inconstant.     Accoiviing  to  Ziolkows! 
{Apomorplun^  Inaug,  Diss.,  Greifswald,  1872),  the  bodily  heat  usuall] 
falls  after  large  doses  from  0,1°  to  0.5®  C.     Moerz  noticed  in  one  t 
that  the  temperature  rose  during  the  vomiting  two-tenths  of  a  dcj 
while  Bourgeois  affirms  that  in  man  the  drug  has  no  influence  over 
temperature^  and  Rciehert  has  seen  in  animals  a  rise  follow  the  h 
dermic  but  not  the  intravenous  injection  of  the  alkaloid. 
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Emesis. — Br,  Goo  (St  Bartholomew's  Hosp.  Bep,^  vol  v.  p,  215}  was 
the  first  to  annoiince  that  spomorphitie  is  a  eertttiTi  aed  prompt  emetic, 
producing  bub  little  nausea,  aod  having  the  groat  advantage  of  acting 
in  very  Sfnall  dose,  a  tenth  of  a  grain  being  sufficient,  when  injected 
under  the  skin,  to  canee  vomiting  in  ten  minutes.  His  statements 
have  been  confirmed  by  very  many  observers,  excepting  that  the  dose 
employed  by  Gee  19  uauall}^  considered  too  large.  Thus,  Dr,  Pierce 
(British  Medical  Journal^  1870,  p,  274)  employs  one-0fteenth  of  a  grain, 
and  M.  Bertrand  {Gaz.  MetLy  1874)  has  vomited  with  0.06  grain.  The 
time  required  for  action  depends  largely  upon  the  amount  of  the  drug 
exhibited.  After  very  small  doses  twenty  minutes  may  elapse ;  and 
in  Bourgeois's  experiments  0.45  grain  produced  violent  vomiting  in 
less  than  two  minutes.  After  these  large  doses  the  emesis  usually 
roeurs  once  or  twice  at  intervals  of  a  quarter  to  half  an  hour.*  The 
vomiting  seems  to  be  of  centric  origin,  as  Reiehert  has  succeeded  in 
producing  it  when  the  thomcie  aorta  was  tied  so  as  to  pi*erent  any  of 
the  poison  from  reaching  the  stc^mach. 

A  knowledge  of  the  effects  of  narcotics  upon  the  action  of  apo- 
moi'phine  is,  of  course,  of  great  practical  importance.  There  is  as  yet 
very  little  clinical  evidenco.  A  ease  of  poisoning  with  bitter  almonds 
has  indeed  been  reported  (Schmidt's  Jahrbiicher,  Bd.  civ,  p.  272),  in 
which  the  injection  of  0.013  grain  of  the  alkaloid  was  followed  by 
prompt  emesis;  but  it  is  evident  that  no  inference  in  regard  to  narcotic 
poisoning  could  be  drawn  fi*om  thig.  It  is  inconceivable  that  there 
ahould  be  any  diflTei'cnces  in  the  relation  between  aporaorphine  and  nar- 
cotism in  man  and  in  animals,  and  the  subject  has  been  investigated, 
with  mostly  similar  but  insufficient  results,  upon  animals  by  several 
obeervers.f  In  dogs  chloral  retards,  or,  if  in  sufficient  dose,  prevents, 
the  emesid  of  apomorphine ;  during  chloroform-sleep  the  alkaloid  is 
a6irmed  by  David  and  Dujardin-Bcuumetz  to  be  poAverloss  f  but  MM* 
Goyno  and  Budin  state  that  it  will  produce  emeeis  even  during  pro* 
found  auffisthesia  if  the  dose  be  large  enough ;  David  found  that  in  a 
dog  three  centigrammes  of  morphine  prevented  the  occurrence  of  the 
vomiting.  It  is  plain  that  those  experiments  prove  no  more  than  that 
narcotics  influence  the  action  of  apomorphine  as  they  do  that  of  eveiy 
nther  emetic;  and  the  probabilities  seem  to  be  that  the  alkaloid  pro- 
duces vomiting  more  surely  than  do  our  ordinarily  used  drugs.  The 
onnesis  is  probably  the  result  of  a  stimulant  action  exerted  upon  the 
nerve-centres;  and  the  fact  that  after  toxic  doses  vomiting  does  not 
occur  indicates  that  in  such  amouuts  the  drug  paralyzes  these  centres, 

IdOcal  Action, — Apomorphine  is  not  an  irritant,  ho  that  the  hypo- 
dermic us©  of  even  concentrated  solutions  of  it  elicits  in  the  lower 


*  Por  tl)e  doffOi  required  to  vomit  vflrioui  animftli,  see  Oax,  Mfd.,  1974^  p.  i^fi>, 
fE.  H»fiiiujk  (/oe.  «Hi.)j  0.  C,  David  [Oax,  Mid,,  1S74|  p.  4«A);  Diyardln-Bflftuineti 
(BitlL  Thirup,,  Oct.  IS74). 
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animals  no  evidences  of  pain.    In  man  the  injections  liftTO  son 
caused  intense  pain,  probably  because  they  had  been  originally  im- 
proporlj  prepared  or  had  undergone  chemical  change, 

Therai'EUTICs. — There  ia  now  8iii!icient  evidence  to  show  that  ajjo. 
morphine  is  a  safe  and  reliable  emetic,  possoAsed  of  advantages  which 
have  already  been  sufficiently  dwelt  upon.  It  may  be  ujsed  whenever 
it  is  desired  eLmply  to  empty  the  stomach.  In  narcotic  poisoning  there 
is  no  reason  why  it  should  not  be  given  hypodermically  while  sulphate 
of  zinc  or  some  mechanical  emetic  is  exhibited  by  the  mouth,  A&  an 
expectorant,^  apomorphine  is  employed  with  asserted  great  advantage 
in  the  suffocative  catarrh  of  infants,  when  an  emetic  is  required  to  get 
rid  of  the  bronchial  exudation.  Under  these  circumfltances  it  is  said 
not  only  to  act  efficiently  as  an  emetic,  but  also  to  render  the  mucoa 
more  copious  and  fluid.  It  m  claimed  that  in  the  early  stage  of  acute 
bronchitis  it  rapidly  causes  copious*,  loose  secretion,  and  that  in  chro^ 
bronchitis  it  is  very  useful  when  expectoration  is  scanty. 

Ad  MIX  1ST  EL  ATI  ON. — As  an  emetic^  apomorphine  has  usually  i 
ministered  hypodermically,  in  doses  of  one-tenth  of  a  grain,  repeated  J 
every  ten  minutes  until  some  cfliwt  is  induced  ;  hut  it  may  be  exhibiu 
by  the  stomach  in  double  the  amount.  In  cases  of  severe  poisoniog^l 
where  time  is  of  great  moment,  it  may  be  well  to  give  as  much  as  ooe*  J 
fourth  of  a  grain  at  a  single  injection.  In  feeble  pei-^ons,  howevefj 
caution  must  always  be  exei^cised  in  using  it,  as  one-fifleenth  of  a  gmii 
has  caused  death  in  seven  minutes  in  an  adult,  fifty- four  years  oM 
suffering  from  chronic  bronchitis  with  marked  emphysema  {Med,  Ma 
1877,  6G4).  Wertner  gives  the  expectorant  dose  as  0.07  to  0.15  gi*ain  foii 
childi-en,  or  double  the  amount  for  the  adult,  repeated  every  two  hours 
by  the  mouth.  Care  must  be  exercised  in  its  use  in  children,  1^ 
Vulpian's  clinic  the  dose  is  from  0.07  to  0.09  grain.  Br.  Loeb  (Schmidf^^ 
Jahrh.^  Bd,  civ.  p,  272)  gave  hypodermically  0.03  grain  to  an  infati-"* 
thirteen  months  old  sujFering  from  capillary  bronchitis :  the  fixje  vomi^^ 
ing  which  was  induced  left  the  infant  much  exhausted.  In  a  very  fei^ 
cases  apomorphine  has  failed  to  vomit,  and  even  caused  startling  aymp^ 
toras :  so  that  care  should  be  exercised  not  to  push  the  remeily  too  Hiur^ 
M,  CarvJlle  affirms  that  three- tenths  of  a  gniin  has  caused  a  syncopa.^ — 
condition  in  an  adultj  and  M,  Prcvost  details  a  case  {London  Medica^^ 
Mecordj  1875,  p.  183)  in  which  syncope  and  threatening  collapse  wer^ 
apparently  induced  by  a  very  small  dose.  In  children  especially  mustfi 
care  be  exercised,  since,  according  to  Harnack,  the  drug  is  very  Uabl<^ 
to  produce  collapse.  The  ordinary  solutions  of  apomorphine  undergc^ 
a  rapid  change,  becoming  green ;  and  Br,  Loeb  has  reported  a  ease  iq^ 

which  ver}^  alarming  sjnnptoms  followed  the  use  of  such  a  solutlon^ 

M.  Constaetine  Paul  stiites  that  if  glycerin  be  used  as  the  sole  men— 


•  Dr.  Jam**  ( C^ntralhl.  /,  c^.  M^d.  VFut.,  187*.  40t>)  i  Dr.  M.  Wertn«r  (  IThmi.  M^d.  i 
1S76>  2m)  \  Dr.  Carl  Beck  {DtuUcK,  M^d,  Wf^ckumcKr.,  188],  156). 
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etruum  the  solution  will  keep  three  or  four  days,  M.  CaniDe  {Gaz, 
Jlf^dom^j  1874,  p.  408)  affinns  that  glucose  acts  well  aa  a  preservative, 
nod  it  is  also  eluimed  that  a  few  drops  of  muriatie  acid  will  BuMce. 

A  Tery  useful  stimulating  emetic  is  mustard  fiour^  very  prompt  aod 
eren  violent  in  its  action.  It  acts  as  a  meehanical  emetic,  and  is  to  be 
used  when  it  is  desired  simply  to  evacuate  the  stomach  rapidlyj  and 
especially  when  there  is  torpor  of  the  viscus.  As  it  is  genemlly  to  bo 
had  at  once,  it  is  especially  useful  in  such  emergencies  as  narcotic  poison- 
iug.  It  has  also  been  commended  in  nervotts  collapse,  such  as  is  soon  in 
igmlarial  pernicious  chilL  The  dose  is  a  heaped  deBscrtspoonful  in  half 
Tpint  of  water,  repeated,  if  necessary,  in  ten  minutes.  As  mustard  is 
irritant  to  the  stomach,  if  it  fail  to  act  it  should  not  be  repeated  more 
than  three  or  four  tunes,  even  in  narcotic  poisoning. 

Squill  {Scilla)  is  sometimes  used  as  a  harsh,  stimulating  emetic. 

^  MINERAL  EMETICa 

^»  Tartar  emetic  is  the  most  depressing  of  all  the  substances  here  spoken 
of  as  emetics.  It  is  rather  slow  in  its  action,  but  the  vomiting  which 
it  causes  is  prec*eded  and  accompanied  by  intense  nausea^  and  is  ex- 
eoedingly  violent  and  persistent.  For  these  reasonSj  tartar  emetic  is 
larely  used  simply  to  unload  the  stomach,  except  in  the  absence  of 
iDore  eligible  substances.  Its  use  iu  inflammatory  diseases  is  discusaed 
elaewhere. 

Sulphate  of  zinc  is  an  excellent  and  prompt  mechanical  emetic,  pro- 
ducing little  or  no  irritation,  and  is  to  be  preferred  above  all  others 
when  an  emetic  of  such  nature  is  needed.  In  narcotic  poisoning  it 
Bhould  be  given  in  combination  with  ipecacuanha^  and  perhaps  be 
preceded  by  mustard  while  it  is  being  obtained  from  the  apothecary* 
Thirty  grains  of  it  with  fifty  of  ipecacuanha  may  be  given  as  the  first 
dose»  and  a  mixture  of  fifteen  gi*ains  of  the  former  to  thirty  gmius  of 
the  latter  be  administered  every  fifteen  minutes  until  the  desired  effect 
is  produced  or  one  hundi"ed  grains  of  the  zinc  are  taken.  Beyond  the 
amount  it  would  be  hardly  safe  to  go,  for  fear  of  gastro^enteritis. 


hate  of  copper  resembles  the  corresponding  zinc  salt  as  an  emetic, 
but  is  more  severe  and  irritating,  and  more  capable  of  causing  gastro- 
enteritis. The  full  dose  in  narcotic  poitiioiiing  is  from  five  to  ten  grains, 
ich  should  not  be  repeated  moi*^  than  once. 


HU< 


Powdered  alum  is  a  mechanical  emetic  which  has  been  especially 
recommended  in  membranous  croup ^  on  account  of  its  being  believed  to 
act  beneficially  upon  diseased  surfaces  in  its  pus^age  up  and  down  the 
throat,  A  heaped  teaspoonful  of  it  may  be  given  in  molasses  or  syrup. 
In  my  experience  alum  has  pi'oved  ao  unreliable  emetic. 


FAMILY  ni-OATHARTICS. 


PuROATiVES,  or  cathartics,  are  those  drugs  which  are  emplojed  in 
medicine  to  piTjduce  purgation,  or  catharsis,  by  increasing  either  iho 
intestinal  setretious  or  the  peristaltic  movements. 

M.  Thiry  {SUzungsL  der  k.  L  Acad,  d.  Wiss.,  Bd.  L)  experimentod  trpoti 
the  subjoet  of  catharsis  by  drawing  out  a  knuckle  of  intestine  through 
a  wound  in  the  linea  alba,  cutting  it  froo  from  the  remainder  of  the  gut 
without  injuring  its  nei*ve3  or  blood-vessels,  sewing  together  the  disi 
and  proximal  ends  of  the  main  portions  of  the  intestines  so  as  to 
form  a  continuous  tube,  and  then,  after  closing  up  one  end  of  the 
knuckle,  forcing  the  other  into  the  wound  so  as  to  make  an  intestini 
cul^e-sac  which  could  he  atudiifd  through  a  fistulous  opening,     Jd  do| 
which  had  recovered  after  this  operation,  Thiry  found  that  large  do9€# 
of  sulphate  of  magnesium,  of  eenna,  or  of  ei*oton  oil  failed  alike  to 
increase  the  secretion  of  the  separated  piece  of  intestine,  although  they 
induced  violent  purging;  further^  ttiat  neither  concentrated  eolutii 
of  Epsom  salt  nor  infusion  of  senna,  even  though  kept  in  the  cul-d€^a€[ 
for  some  time,  were  able  to  increase  its  secretion  by  exosmose.     More' 
recently,  Dr,  S.  Eadziejewski  has  made  an  elaborate  investigation  of 
the  subject  (Rekherfs  Archiv,  1870,  p.  37).    An  the  result  of  a  number 
of  very  careful  analyses,  he  asserts  that  there  is  nothing  to  be  found 
in  the  stools  produced  by  sulphate  of  magnesium,  calomel,  caai 
oil,  eroton  oil,  senna,  or  gamboge^  to  indicate  that  they  are  anythioj 
besides  the  ordinary  contents  of  the  upper  and  lower  bowels, 
Badzky'cwski  confirms  the  fact  observed  by  C.  Schmidt,  that  the  stool 
of  purgatives  contain  a  great  deal  of  soda,  but  denies  that  this  provi 
that  they  are    ti-ansudations,  asserting    that  the  alkaline  salts  ai 
deinved  simply  from  the  pancreatic  fluid.     I>r.  Eadziejewski  also  coi 
roborates  the  confirmation  by  Asp  {Ludwig's  ArbeiteUy  1868)  of  the  d: 
covery  of  Moreau  *  that  division  of  the  intestinal  nerves  is  followed 
fVee  serous  exudation  into  the  gut,  but  denies  that  purgatives  act 
paralyzing  the  vaso-motor  nerves^  because  eroton  oil  injected  into 
loop  of  intestine  which  had  been  separated  by  two  ligatures  fh)in  the 
remainder  of  the  gut  caused  both  v€>miting  and  purging.     As  no  em 
*sifying  substance  was  contained  in  the  intestine,  he  declares  that 
absorption   could  have  occurred,  and  that  consequently  th©  geneni) 
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intestinal  distwrhance  was  simply  due  to  increaaed  poHfttaltic  action^ 
caused  by  the  internal  local  irritation  of  the  oil  propagated  along 
the  intestines.  The  experiments  of  Thiry  have  also  been  rei>eated  by 
Badziejew.sk I  with  croton  oil  and  with  sulphnte  of  magnesium,  a«  well 
as  by  SchiflT  {Nnove  Rkherche  sul  Fotere  digerente^  II.  Morgagni,  1867) 
with  aloe«.  jalap,  and  sulphnte  of  sodium.  In  all  cajses  the  reeulta  were 
the  same  as  those  already  noted  as  obtained  by  Thiry.  Carrying  his 
investigations  etill  further^  Badziejewski,  by  forming  intestinal  fisiuliB 
at  such  poftitiona  as  would  enable  him  to  stndy  the  rate  of  passage  of 
the  intestinal  content«^  found  that  after  a  dog  is  fed  upon  flesh  the 
small  Intestine  empties  the  partially-dlgeeted  food  into  the  colon  so 
rapidly  and  in  such  quantity  as  to  constitutei  so  to  speak,  a  normal 
dtarrhcea^  and  that  the  long  dehiy  in  tlie  exit  and  the  hardening  of  the 
fseces  occur  in  the  large  intestine.  The  liquid  which  passed  into  the 
ascending  colon  agreed  in  all  its  charneteristies  with  the  stools  of  pur- 
gation>  Dr  Radziejewnki  also  claims  to  have  established  by  direct 
experimentation  that  the  peristaltic  movements  of  the  small  intestine 
are  affected  very  decidedly  by  dnustics,  and  to  some  degree  by  Epsom 
8alt»  and  that  in  all  cases  the  large  intestine  is  still  more  intensely 
acted  upon.  Although  these  experiments  are  very  interesting,  it  can- 
not be  allowed  that  they  prove  what  is  claimed  for  them,  namely,  that 
purgatives  cause  no  increase  of  intestinal  fieci*etioD,  but  only  of  perl- 
stakic  action*  So  much  violence  to  natural  conditionH  ia  don©  in  the 
experiments  after  the  method  of  Thiry  that  they  seem  to  have  vary 
little  weight.  The  ai^sumption  of  RudziejewsUi,  that  croton  oil  con- 
fined in  a  loop  of  intestine  is  not  absorbed,  is  a  pum  assumption,  and 
bis  experiment  does  not  wurrnnt  the  eonelusious  drawn  frt>m  it. 

The  other  facts  brought  forward  seem  to  pr*jve  only  that  increased 
peristalsis,  ei^peciaHy  of  the  largo  bowel,  plays  a  more  important  rOle 
ia  the  indication  of  diarrhoea  than  has  been  assigned  to  it. 

Leaving  out  of  sight  for  the  moment  all  clinical  evidence,  the  fact 
that  previous  section  of  the  par  vagum  prevents  the  action  of  purga- 
tives*' is  opposed  to  the  German  theory,  since  it  is  almost  certain  that 
the  division  of  the  norvas  of  the  neck  dixjs  not  arrest  peristaltic  move- 
ments. Further,  Armand  Momau  (Archwes  Gen,,  6e  ser.,  t.  xvi,  p.  234) 
has  found  that  a  solution  of  Epsom  salt  placed  in  a  knuckle  of  intes- 
tine isolated  by  means  of  two  ligatures  does  cause  a  serous  cxmlation 
into  it  and  in  repeating  M.  Thiry'**  exjieriments  (Gaz,  Med.,  1871)  he 
has  obtained  opposite  results.  His  experiments  indicate  three  possible 
sources  of  fallacy  in  the  work  of  the  previous  in%'estigatoi'S :  first,  if 
the  Epsom  mil  be  not  kept  in  the  intestine  for  a  sufficient  length  of 
time  (some  hours),  no  transudation  oeeui-s;  second,  in  some  eases  the 
inner  end  of  the  isolated  piece  of  intestine  fails  to  adhere,  so  that  the 
opening  Is  not  obliterated,  and  the  matters  injected  into  the  arrested 


*  See  pftper  \*y  Ibc  a'l 
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cul-de-sac  realiy  pass  into  tlio  poiitoncal  cavity;  third,  atrophy  of  the 
mucous  membmne  and  glandular  apparatus  of  the  cut-de-sac  often  fol* 
lows  almost  at  once  upon  tbe  operaLioti,  and  of  course  necesaitatee  a 
negative  result  in  the  subsequent  experiments.  I>r  Lauder  Bninton, 
in  a  communieation  to  the  Medical  Society  of  London^  states  that  hi) 
has  repeated  Moreau's  experiments,  and  found  that  sulphate  of  mag* 
nesium  injected  into  the  intestine  of  a  cat  caused  about  two-thiida 
of  ft  drachm  of  fluid  to  bo  seci'eted  in  four  hours  by  each  inch  of  ibe 
bowel  operated  on,  although  the  proportion  of  sulphate  was  only  oce 
grain  to  an  inch  {Med.  Pre^s  and  Oircular^  Dee.  31^  1873).  In  further 
eaq^erimenta  by  Dr.  Brunton,  gambogOj  elaterium,  and  ci'oton  oil  gave 
results  similar  to  those  of  the  Epsom  salt  {Practitioner^  May,  1S75). 
M.  Vulpian  has  also  repeated  the  experiments  of  Moreau,  and  found  ' 
that  both  sulphate  of  magnesium  and  Jalap  provoke  a  "  true  intestinal 
catarrh/'  the  vegetable  cathartic  at  the  same  time  increasing  the  peri- 
Btaltic  action,  but  the  saline  having  no  such  cifect  {Ga^^  J/eci.,  1873, 
p.  300),  M.  Legros  {Ibid,),  and  ^L  Van  Braam  Houckgoest  (Pftugef$ 
Archiv,  1872,  p.  266),  have  oxperimentally  determined  that  salines  do 
not  inei*6aae  the  activity  of  the  peristaltic  movements,*  1 


•  Dr,  Matthew  Hny  (/ourii.  Aunt  PitifnioL,  xri,,  JtviL)  hiui  uxbauitivclj  invoftignttd  llw 
action  of  «u.Hdq  cutliarticii.  Spmco  U  wanting  in  which  to  tliscoii  bia  article  id  dut&Ui  bstikt 
fuDowiDg  are  liia  resaJtif  bj»  formiiljitCKil  hy  himtiolf : 

1.  A  sallDe  purgativo  always  exciti^s  mor«  or  less  s«creiioa  from  the  aliiseiitMy  etsili 
dependiDg  oa  the  amount  of  the  salt  aad  the  ■trcogth  of  its  sulution^  and  varyisg  witk  Um 
oature  of  tho  salt. 

2.  The  fixci to-secretory  action  of  the  aalt  i^  probiibly  duo  to  tho  bittemcas  as  will  ti  to 
the  Irritant  and  8p<^cilic  propertie*  of  tho  *iilt,  and  nut  U>  u^mnsis, 

3.  The  liiw  dlffu«ibiUty  of  thv  salt  impudett  the  ahiorptiou  of  tho  sc«rcted  fluid. 

4.  Between  itimulated  secretion  un  the  odo  huod,  and  tuipuded  abnurptiun  on  the  otiur^ 
there  is  an  accumnlation  of  flnid  iu  the  cantil. 

5*  The  accumulated  fluid,  partly  from  ordinary  dyaamieal  Iaws,  partly  frotn  »  gvfttd 
stimulation  of  the  peristaJtio  movements  excited  by  distoatiooi  raaoh««  the  roetutn  and  pro* 
duces  purfcation, 

0.  Purgation  will  not  ensue  if  water  be  withheld  from  the  diet  for  one  or  two  dayi  prs* 
Tious  to  the  adminbtration  of  the  salt  in  a  concentrated  form. 

7.  The  absence  of  ptirgattoa  is  tiut  due  to  the  wa&t  of  water  in  the  alimvatAry  eskoal,  Wi 
to  its  defloieuey  in  the  blood. 

fi.  Under  ordinary  conditionp*  ^itli  axn  uorcdtrictcd  supply  of  water^  the  maximal  asDodat 
of  fluid  aecumulated  witbin  tho  vm-nid  corrcApunda  very  nearly  to  the  quantity  of  water  1^ 
quired  to  form  a  five-  or  iix-por-ceoL  solution  of  the  amount  of  salt  administereil. 

9.  If,  therefore,  a  solution  of  this  strength  he  givuti,  it  doe«  not  increase  in  hulk. 

lU*  If  a  solution  of  greater  strength  be  admiulstered,  it  rapidly  increases  io  volume  atilill 
the  maxitoum  is  attained.  This  it  acoomptishes  in  the  case  of  a  twenty -per-oent.  sulattoa  ifll 
from  one  to  one  and  %  half  bottni. 

11.  After  the  maximum  has  been  ri>aohcd,  the  fluid  begins  j^radually  aj»d  slowly  to  dSr 
minish  iu  quantity. 

12.  Ctft^ri*  paribtia^  the  weaker,  or,  in  other  words,  the  more  voluminous,  the  snliiliot  «f 
the  salt  atlministered  is,  the  marc  quiukty  14  the  maximum  within  the  canal  readhod;  aa4 
accordingly  purgation  follows  wtlh  greater  rapidity. 

13.  Unless  tho  soluti^^n  of  tho  salt  is  more  concentrated  than  ten  per  cent,,  It  exelteilltl 
or  no  seereLion  in  the  stomach. 
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The  experimental  evidence  bearing  upon  the  question  under  discus- 
sion is,  so  tar  as  I  know,  all  ineludud  in  the  foregoing  ftunimary :  it  is 
very  far  from  demonsti^ating  that  increased  peristalsis,  and  not  increased 
secretion,  is  the  cause  of  the  watery  stools  produced  by  purgatives. 
The  evidence,  both  experimental  and  clinical,  is  indeed  overwhelmingly 
10  favor  of  increased  secretion.     The  facts  pro%'ed  by  clinical  observa- 


14.  The  salt  ii  hbiDrb«d  with  extreme  alowiiesi  by  the  »tomaob  of  tbo  oat, 

15.  The  i&lt  excites  rq  iMStive  «c<3retiun  iti  the  iotestines,,  und  probnbly  for  tlie  EDDWt  p&rt 
in  tb«  amcill  intestine,  all  portiuns  of  tbia  vhaui  hmng  aipable  i:^f  jrioUUng  the  secretion  in 
ftliao«t  equAl  qittuitittes. 

10.  Tbfl  bile  end  pftncre&tia  juicfl  pArtielpate  rerj  little  in  tbe  Eooretion. 

17.  The  eecrotion  li  probabtj  a  true  tiicrH*  enitrivnmf  ns^ambling  tbe  secretion  obtained  bj 
Moreaa  aA(*r  divutoa  af  the  mesctiteric  nerv&, 

l^,  Tbe  seoretioQ  is  promoted  bj  lucnl  trritatlnn,  of  the  ioteetine,  aa  bj  ligatures,  but  only 
ID  the  imoiediAle  Ticinity  af  the  irritation. 

19.  Absorption  by  tbo  ioteatine  generally  is  rcfluxly  stimutated  by  suob  irritation  (the 
etToct  of  nameroaa  ligatures  applied  at  poiiits  remote  from  tlie  ftcnt  of  the  iiyeetvd  sialt  boitig 
to  diminish  tbe  amount  of  purgatiire  Rmid  by  acoeleriitod  absorf^tionK 

20,  If  tho  salt  noltitioa  be  injected  directly  into  tbci  small  intestine,  the  stronger  within 
certain  limits  tbe  solation  is,  the  grentor  will  bo  the  accumulation  of  lluid  writbin  the  in- 
testioe. 

2K  This  difference  b  not  obserred  when  the  salt  h  administered  ptr  ot,  us  the  strong 
solution  becomes  diluted  in  tbe  stoma«h  and  duodesum  before  passing  into  tbo  intestine 
geaeraUy. 

22.  The  diCforenoe  is  dne  to  tbe  tocal  aoMon  of  thu  snlt  on  the  muie<Mi5  membrane,  An! 
pmbabij  mor«  to  an  Impeded  absorption  than  to  a  stimulnteil  iecretton. 

23.  When  the  aatt  is  adminiptered  in  the  ii«ua1  laifcauer,  it  appoanji,  in  the  case  of  the  fu1« 
phnte  of  inagneslum,  and  sulphate  of  sodium,  to  bottomo  ipUt  up  in  tbe  email  inte«tine,  the 
*«id  being  more  rapidly  absorbed  than  tbo  base. 

24.  A  portion  of  tbe  absorbe^l  acid  sibuftly  afterwardi  returns  to  the  intostinoa. 

25.  After  the  maximum  of  oxoretinn  of  the  a4Jid  hM  been  reached^  the  sait  begins  tBty 
slowly  snd  gradually  to  disappmr  by  absorption^  which  ta  eheoked  only  by  the  ocourrenoe  of 
purgation. 

26.  During  tbe  alternations  of  absnrfiiion  and  secretion  of  tbe  aoid|  it  is  the  salt  left 
within  (he  int<?.^tlne  which  excites  eecretion,  tho  absorbed  and  exereted  a«id  exerting  no  such 
action  while  in  the  blood,  or  during  the  prneeM  of  its  excretion,  as  Hoadtand  believed. 

27.  The  sati  does  not  purge  when  injectei  into  the  bltKjd^  and  excites  no  mteBtinal  secre- 
tion. 

23,  Nor  does  it  purge,  when  injected  subcataneoualy,  unless  in  rirtne  of  its  causing  local 
Irritation  of  the  abdominal  subotitaneous  ti^tie,  which  acts  reflcxiy  on  the  intestines,  dilating 
their  blood -veAiels,  and  perhaps  stimulating  their  mu^^cular  movements. 

2t>.  The  ?n!phrtte  of  sodinm  exhibits  no  poisonous  action  when  injected  into  tbe  circtilation. 

30.  The  sulphate  of  magnesium  is»  on  the  other  hand,  powerfully  toxic  when  so  injected, 
parklyting  first  tbe  rospiratiou  and  aaerwardi  the  heart,  and  abolishing  teueation  or  paro- 
lyxing  the  sensory-motjr  reftex  eeotres. 

31.  Both  jtalti,  when  aditiifiiitored  in  tbe  ixsmx}  mnnner,  prodace  a  gradual  but  woU- 
tuftrked  increase  in  the  tension  of  the  pulnie. 

33.  According  as  tbe  ialt-»olntion  within  the  intestine  increases  in  amount,  there  oeours 
n  eorresponding  diminution  of  the  flaids  of  the  blood. 

33.  The  blmnl  reoonps  itself  in  a  short  time  by  absorbing  from  the  tissuea  a  nearlj  equal 
quantity  of  their  flatds. 

3-t.  The  salt,  after  some  honrSi  eaupes  diuresis,  and  with  it  a  seeond  oonecntratlon  of  the 
blood,  which  continues  so  long  as  the  diuri^is  is  actire. 

35.  As  tbe  intestinal  secretion  excited  by  the  salt  contains  n  r^j  small  proportion  of 
orgnnic  matter  as  compared  with  the  inorganic  mutter,  the  purgatire  removes  more  of  the 
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tions  aud  by  experiment — ^that  purgatives  increase  greatly  the  m^ 
tiori  in  an  isolated  knuckle  of  intestine,  that  varioua  purgatiTM  m 
when  taken  into  the  blood,  and  thiit  in  these  cases  eliminatioii  bj  ik 
bowels  oceui*9 ;  that  at  least  aotne  purgatives  (Headland,  Action  af  Medi^ 
cines^  London,  1867,  p.  443),  when  given  by  the  mouth,  are  ahiorbcd, 
disappear! nj^  from  the  alimentary  canal  and  reappearing  when  pof^ 
tion  occurs;  that  the  etook  induced  by  ovcrdosus  of  vanoud  dnitici, 
as  elaterium,  are  so  enormous  as  to  cause  the  profoundest  deproa>io&, 
and  even  eholeraie  collapse,  in  a  veiy  few  hom*s;  that  the  discharsjo* 
caused  by  hjdimgogues  contain  a  lar^^e  percentage  of  soda,  the  alkali  of 
the  serum  ;  that  the  relief  obtained  in  portal  congestion  by  the  dopletioft  i 
of  salines  is  very  marked — are,  when  viewed  together,  to  my  mind,  in* 
compatible  with  any  other  belief  than  that  purgatives  cause  increafied 
secretion,  as  well  as,  in  many  cases,  increased  peristalsis^  in  the  alimea- 
tary  canal 

The  question  of  the  action  of  drugs  upon  the  flow  of  bile  10  a  fwy 
important  one,  the  evidence  concern iog  which  is  best  considered  ttftder 
two  headings:  first,  tbe  experimental;  second,  the  clinical. 

The  experiments  upon  this  subject  which  have  attracted  roost  atl 
tion  are  those  of  Dr.  Scott,  and  of  the  Edinburgh  committee,  of  whicll| 
Professor  Bennett  was  chairman  and  Dr?^.  Itutherfonl  and  Gamgee  1 
workers.    The  method  employed  both  by  l>r,  Scott  and  by  the  Edin- 
burgh committee  was  to  make  bil uuy  fistulfo  in  doga  in  the  usual  phj> 
iological  method,  and,  after  recovery  from  the  operation    had  t^ken 
place  and  the  bile  regularly  escaped  by  tbe  external  orifice,  to  admia 
ister  the  drugs,  especially  calomel   and   podophyllin,  and   study  th 
effects  upon  the  excretion  of  bile.     Of  the  accuracy  of  their  expenl 
ments  I  do  not  think  there  can  be  any  reasonable  doubt.     1  Mw^ 
they  prove  that  in  dogs  with  biliary  fistula?  mercury  has  no  effect  tip 
the  flow  of  bile  unless  given  in  such  quantities  as  to  deteriomte  ibi 
general  health,  when  it  diminishes  the  biliary  secretion.     The  resu 
does  not,  however,  warrant  the  further  conclusion  that  mercury  doell 
not  inereaso  the  flow  of  bile  in  healthy  dogs.     The  animals  were  in 
such  an  unnatural  condition  that,  in  spite  of  the  daily  *  *  >o 

much  more  than  the  normal  amount  of  food,  they  prog'  j.  en 

elated,  and  finally  died  apparently  of  inanition :  moreover,  the  inoc 
vat  ion   and   probably   alt?o   the  blood-supply  of  the  liver  was  vert' 
much  interfered  with.     Under  these  cij'cumstanees  it  is  clearly  con- 
ceivable  that  the  mercurial  or  otlier  purgative  might  in  the  uninjured 

lutter  than  of  the  former  frgn]  |he  blood*     Id  certain  caAOi  r  huge  qujuititj  of  tbe  »lts  of  tka 
blood  ift  thus  evacuated, 

3d.  The  amount  of  the  norinal  cone^tituenta  of  the  urino  If  not  afTectcKd  bj  the  tm.lU 

37*  After  the  adtnmUtrAtioa  of  (sulphate  of  tuagnoAlam  much  more  of  the  aci4  than  of  ihl 
bi4«  it  exortUd  Id  tbo  urine. 

3S.  The  SflJt  has  no  irpwifio  aetlon  Id  luworing  the  lAtemal  temperature  of  the  1 
ha*  it  otilj  to  a  rery  imall  extont. 

39»  It  reduces,  howoveri  the  absolute  atnoutit  of  heat  in  the  bodj* 
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dog  affect  the  biliary  secretion,  and  yet  fail  to  do  so  in  the  experiment, 
hindered  by  some  obscure  yet  efficient  cause.  Dr.  A.  Bohrig  experi- 
mented {StrickefB  Medicin,  Jahrbucher,  1873)  by  a  method  which 
simulated  more  closely  the  natural  conditions ;  although  even  the  re- 
sults which  he  thus  obtained  do  not  seem  to  me  conclusive.  In  curn- 
rized  dogs  in  which  life  was  maintained  by  artificial  respiration,  he 
placed  a  glass  tube  in  the  gall-duct  so  that  the  bile  could  escape  only 
through  it.  Under  these  circumstances,  of  course,  after  a  time  secretion 
ceased;  and  Dr.  Bohrig  experimented  not  only  on  the  effect  of  reme- 
dies upon  the  secretion  while  it  was  naturally  going  on,  but  also  on  their 
power  of  re-establishing  it.  Ho  found  that  large  doses  of  croton  oil 
(eighteen  drops)  thrown  into  the  duodenum  caused  an  immediate  Yery 
great  increase,  or  a  re-establishment,  of  the  secretion.  After  the  oil,  the 
vegetable  cathartics  were  most  active,  decreasing  in  power  in  the  fol- 
lowing order :  colocynth,  jalap  and  aloes,  rhubarb  and  senna.  Castoi 
oil  had  very  little  influence,  as  had  also  the  bitter  salts.  Calomel,  even 
in  large  doses  (twenty  grains),  very  rarely  re-established  the  secretion, 
but  its  power  of  increasing  and  maintaining  it  beyond  the  natural  time 
for  cessation  was  very  marked. 

Professor  W.  Butherford,  in  an  extended  and  laborious  research, 
used  the  method  of  Bohrig  with  some  improvements  (  Trans.  Roy,  Soc. 
Sdinb.j  xxix.).  The  drug,  mixed  with  bile  to  facilitate  absorption,  was 
injected  directly  into  the  duodenum  by  means  of  a  hjrpodermio  syringe. 
The  results  obtained  may  be  briefly  summarized  as  follows : 

Croton  Oil  in  enormous  doses  neither  purged  nor  affected  the  biliary 
secretion. 

PodophyUin  very  greatly  increased  biliary  secretion,  especially  when 
in  such  small  doses  that  it  did  not  purge  severely. 

Aloes  very  greatly  increased  biliary  secretion,  the  doses  used  not 
purging  greatly. 

Bhubarby  Colchicum,  Iridin,  Colocynth,  Jalap,  Sulphate  of  Sodium, 
Phosphate  of  Sodium,  Eochelle  Salt,  very  greatly  increased  biliary  secre- 
tion, at  the  same  time  purging. 

Senna,  Taraxacum,  Scammony,  Gamboge,  Castor  Oil,  Sulphate  of 
Magnesium,  Chloride  of  Ammonium,  acted  very  feebly,  if  at  all,  upon 
the  liver. 

Leptandrin,  Chloride  of  Sodium,  Bicarbonate  of  Potassium,  had  some, 
but  not  a  powerful,  effect  on  the  liver. 

Euonymin,  Sanguinarine,  Ipecacuanha,  exerted  a  very  powerful  in 
fluence  on  the  secretion  of  bile,  and  did  not  purge. 

Calomd  had  no  effect  on  the  biliary  secretion,  but  when  to  it  a 
minute  proportion  of  corrosive  sublimate  was  added  the  effect  was 
very  marked;  Corrosive  Sublimate  acted  as  a  v&ry  powerful  biliary 
stimulant. 

There  is  one  objection  to  the  experiments  of  Butherford  and  Vignal, 
entirely  independent  of  the  method  employed ;  i.e.,  there  were  rarely  more 
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than  two  experiments  with  any  one  eubstance,  and  in  several  instJiijec!! 
two  experiments  gave  antagonistic  results.  It  is  very  possible,  indeed 
probable,  that  if  a  number  of  experiments  had  been  made  with  each 
dnig,  the  variation  in  results  would  have  been  much  greater. 

Dr.  Hess  {Deutsche  ArcLfur  Klin.  Med.,  Bd.  xL)  has  mode  a  eeria 
of  experiments  in  regard  to  the  effects  of  purgatives  upon  puristalsis 
by  introducing  Into  the  duodenum,  through  a  gastric  fistuhi,  a  dislen* 
siblo  ball,  which  can  be  blown  up  by  the  long  tubo  attached  to  it  i*o 
as  to  fill  the  intestine,  and  noticing  the  rate  at  which  the  ball  mtjvea 
under  the  influence  of  a  peristaltic  movement.  With  this  apparatus  li« 
studied  the  action  of  sulphate  of  soilium,  castor  oil,  senna,  and  crotoii 
oiL  The  least  effect  upon  peristalsis  was  produced  by  the  senna,  tho 
most  by  croton  oil.  Br.  Hess  also  states  that  when,  by  the  blowing  up 
of  the  ball  in  the  intosttne,  sulphate  of  sodium,  castor  oil,  calomel,  senna 
leaves,  croton  oilj  and  coloeynth  were  prevented  from  passing  into  the 
lower  intestine,  they  failed  to  purge,  although  when  introduced  bcbw 
the  obstructing  ball  by  a  narrow  tube  running  through  it  they  at  once 
caused  drarrhcea.  These  experiments,  if  confirmed,  would  prove  th»t 
the  purgatives  mentioned  must  come  in  direct  contact  with  the  IoW^^t 
part  of  the  email  intestine  to  produce  liquid  stools. 

What  is  to  bo  dmwn  from  those  various  facts?    Evidently,  I  thio^ 
but  one  conclusion, — that  the  experimental  evidence  at  present  do^^ 
not  watrant  positive  deductions  as  to  the  effect  of  purgatives  upon  t^^^ 
biliary  secretion  of  healthy  doga.     The  canine  diet  and  digestion  a^ 
so  different  from  the  human  that  it  is  to  be  expected  that  medicine 
acting  upon   the  digestive  apparatus  will   influence   dogs  difforentl'. 
from   man :  thus,  I  have  given  doses  of  elaterium  that  would  hav 
killed  a  man  to  some  of  the  carnivora  without  causing  the  slightefe^*^ 
purging.     In  view  of  these  facts,  the  only  fairly  deducible  conclu&io^^^** 
in  regard  to  the  experimental  evidence  that  has  been  brought  forwarc^^ 
is,  that  it  must  be  recei%^ed  with  the  greatest  reserve  or  be  entirely  laic^^^^--* 
aside  when  we  desire  to  study  the  (jyestion  as  to  the  cholagoguo  aetior     ^ 
of  remedies  upon  man,  and  that  our  conclusions  are  moat  safely  baaecS^ 
upon  clinical  evidence. 

In  regard  to  the  drastics,  there  can  be  httle  doubt  that  almost  nn^"^ 
irritant  purgative  will  to  a  greater  or  less  extent  increase  the  escap^^^ 
of  bile,  probably  both  by  increasing  its  flow  into  the  duodenum  and  hy""^ 

sweeping  it  out  of  the  small  intestine  befoi*o  absorption  can  take  place - 

There  are,  however^  two  actively  purgative  substances  for  which  it  is 
especially  clainied  that  they  are  cholagogues, — namely,  calomel  and 
podophyllin.    The  discussion  of  the  action  of  these  will  be  found  under— 
tboir  respective  headings. 

Dn  Hugo  Hcinricbsen  has  found  (Schtnidt's  JakrL,  Bd.  ecii.  p.  214> 
that  the  excretion  of  urine  is  diminished  by  purgatives, — ^very  mucb^ 
so  by  Glauber's  and  Ep.som  salts,  slightly  by  castor  oil  and  compound 
liquorice  powder.     The  solids  of  the  urine  are  not  sensibly  affected  by 
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the  vegetable  cathartics* 


Under  the  iafluenco  of  the  salines  the  Bolids 
of  the  urine  are  increaaed.  Glauber's  salt  is  said  to  be  piirtially  con- 
verted into  an  alkaline  carbonate,  and  to  give  thereby  an  alkaline  reac- 
tion to  the  urine* 

Various  divisions  of  purgative  medicines  have  been  proposed  by 
diiferont  authors;  but  probably  the  most  convenient  an-angement  is 
as  follows : 

1.  Laxatives^ — Medicines  which  simply  unload  the  bowels,  and  are 
not  able  to  cause  active  purs^ation,  even  when  given  in  very  large  doees. 

2.  Purges, — Medicines  which  purge  activelyj  but  are  not  capable  of 
acting  as  poisons,  even  in  very  large  amount. 

3.  ITi/dragogues  (including  the  S<jUnes)^  which  produce  very  large 
watery  stools  without  much  irritation.  In  overdoses,  medicines  of  this 
class  assume  some  of  the  characters  of  those  of  the  next. 

4.  DrasticSj  which  cause  great  irritation  of  the  alimentary  mucous 
membmno,  and  in  overdoses  are  violent  poisons. 

It  must  be  borne  in  o\ind  that  this  clas3ification  is  somewhat  arti- 
ficial ;  thai  the  effects  of  the  remedies  depend  much  upon  the  doses  in 
which  they  are  administered,  so  that  in  sufficiently  minute  quantity  a 
drastic  may  act  as  a  laxative ;  and  that  the  dividing-lines  between  the 
groups  are  not  very  distinct 

Mnemata, — When  it  is  desired  simply  to  unload  the  lower  bowels, 
the  object  can  often  bo  advantageously  attained  by  injecting  various 
materials  into  the  rectum,  so  as  by  mechanical  distention,  or  by  irri- 
tating the  mucous  membrane^  to  stimulate  the  peristaltic  action.  The 
simplest,  least  irritantj  and  least  active  enema  is  one  of  cold  water.  In 
cases  of  habitual  constipation^  especially  when  complicated  with  piles, 
the  injection  of  a  pint  of  cold  water  at  a  fixed  hour  daily  often  acts 
moet  kindly.  The  ordinary  opening  injection  consists  of  a  pint  of  water, 
and  a  tablespoonful,  each,  of  salt^  molasses,  and  soft  soap;  castor  oil  is 
often  added  to  it,  and,  if  it  be  desired  to  make  it  veiy  active,  a  tea- 
spoonful  of  oil  of  turpentine. 

Forced  enemata. — The  f<3rced  injection  of  largo  quantities  of  water 
for  the  relief  of  certain  diseased  conditions  has  long  boon  employed  in 
an  irregular  way;  but  the  practice  has  become  more  common  since 
Gustar  Simon  has  proved  the  possibility  of  readily  filling  the  large  and 
even  the  small  intestine,  by  forcing  water  into  the  rectum  and  through 
two  patients  suffering  from  intestinal  fistula,  the  opening  leading  in  the 
one  case  into  the  large  intestine  about  the  junction  of  the  ceecum  and 
the  ascending  colon,  in  the  other  probably  into  the  small  intestine 
{Archiv  /.  Klin.  Chir.j  xv,).  Hosier  has  experimented  on  a  patient 
in  whom  a  finger  introduced  through  the  fistulous  opening  could  feci 
the  ileo-cascal  valve*  Using  a  method  to  be  shortly  described,  he  found 
that  in  two  minutes  from  the  time  water  first  entered  the  rectum  it 
commenced  to  stream  from  the  orifice,  having  traversed  the  whole 
length  of  the  large  intestine  {Berlin.  Klin.  Wochenschr^i  No,  45,  1873), 
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Forced  enemata  art)  of  especial  value  in  intusmsception,  m  which] 
disease  they  have  not  rarely  relieved  the  symptoms  at  once  by  me.] 
chanically  distend  in  f^  aod  unfolding  the  invaginated  gut.     Br,  Hosier  j 
also  commends  them  in  hemiaySLnd  lias  employed  them  as  anthelmiMiCiA 
As  such  they  arc,  of  course,  espeeially  useful  agaiDst  the  oxyurii  tJcr-j 
micularis^  which  often  inhabits  the  whole  of  the  large  intestine;  bail 
Dr.  Moslcr  succeeded  with  them  in  removing  a  large  tape-worm^  prnVj 
ably  from  tlio  colon.     Especially  in  the  case  of  the  seat-worm^  the  vci 
mii'ugal  enemata  should  be  medicated ;   and  probably  the  safest  mil 
roost  ellicieut  substance  for  this  purpose  is  quassia.     Br,  Mosler  used&j 
tablcspoonful  of  chlorine- water  to  every  pint  and  a  half  of  injeclioi 
In  various  catarrhal  and  other  diseases  of  the  large  intent ine,  Moslcj 
commends  these  large  enemata  as  a  means  of  cleansing  the  gut,  ] 
moving  acrid  secretions  or  foreign  matterSj  and  applying  local  treat- 
ment.    A,  Eiihrig  {Experim.  Untersuch.  u,  d,  FhysloL  ikr  Gallcnakon 
derung^  Vienna,  1873)  having  found  that  intestinal  injections  of  wat« 
have  a  very  great  influence  over  the  secretion  of  bile,  Dr,  Mosler  \ 
been  led  to  try  forced  enemata  in  catarrhal  and  other  jaundices,  witfci 
asserted  good  results.    I  have  myself  used  in  chronic  dysenUry  forc« 
enemata  of  a  drachm  of  nitrate  of  silver  dissolved  in  a  half-gallon  < 
water,  with  excellent  results;  and  the  method  is  undoubtedly  appUcabh 
to  the  treatment  of  acute  colitis^— coXA^  chloral,  sublimate  of  bismuth, 
or  other  agencies  or  remedies  being  used  pro  re  nata. 

In  administering  these  largo  injections  a  syringe  should  never  be 
used.     The  apparatus  to  he  provided  consists  of  a  rectal  tube  of  b&r4H 
rubber,  with  a  conical  point,  below  which  are  several  good -sized  opeOf^B 
ings ;  an  india-rubber  tube,  two  feet  and  a  half  long,  fitted  to  the  rectal 
tube  ;  and  a  funnel.     The  patient  should  he  upon  his  back^  with  the  hip 
elevated.     The  tube  being  introduced  into  the  rectum,  the  in^ 
with  the  funnel  is  raised  vertically,  and  water  poured  into  it. 
it  is  dcKired  to  force  fluid  into  the  small  irUestiney  much  depends  i 
the  intrtKJuctiou  being  performed  slowly,  and  the  patient  should    ^ 
placed  upon  his  knees  and  fihouldei's,  so  that  the  pelvis  may  be  mO*^*^ 
higher  than  the  shoulder.     It  is  essential  that  the  tube  be  fitted 
a  cockj  or  be  piiiehed,  so  as  to  regulate  the  passage  of  the  liquid, 
this  way  iVom  five  to  nine  pints  are  readily  injected. 

The  indications  to  fulfil  which  cathartics  are  used  are  as  follows: 

1.   To  unload  the  bowels. — ^It  is  not  necessary,  in  a  work  like 
present,  to  say  anything  about  the  evil  results  of  retained  fecal  matt 
but  only  to  point  out  the  methods  of  relief.     Before  this  can  be 
to  advantage,  however,  a  summary  of  the  causes  of  constipation  is 
quired.     Constipation  may  be  well  divided   into  acute   and   chron 
Acute  or  temporary  constipation  is   that  which  occurs  under  sp 
transient  circumstances,  as  in  convalescence  from  acute  disease,  and 
pregnancy.     It  is  to  he  relieved  by  the  use  of  laxative  articles  of  dil 
and}  this  not  BiLfiieing,  by  laxatives  or  purgative  medieines.    It  shoo^ 
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never  be  forgotten  that  acute  constipation  is  sometimes  due  to  organic 
afTections  of  the  alimentary  canal,  such  as  enteritis  or  intussusception, 
or  is  caused  by  mechanical  obstacles,  such  as  a  hard  foreign  body  or  an 
enormous  gall-stone.  It  is  evident  that  such  cases  arc  not  simple  con- 
stipation,— that  the  treatment  required  is  essentially  different  from  that 
of  the  latter  affection,  and  is  various  according  to  the  lesion.  For  the 
diagnosis  and  treatment  of  these  diseases  the  reader  is  referred  to 
works  on  the  practice  of  medicine.  Chronic  constipation  may  be  due  to 
sedentary  habits  of  life ;  to  habitual  overwork,  especially  of  the  ner- 
vous system ;  to  a  deficiency  of  intestinal  secretion  and  of  peristalsis, 
apparently  natural  to  the  individual  and  without  obvious  cause;  to 
long-continued  voluntary  habit  of  restraining  the  desire  to  go  to  stool ; 
to  lead  or  other  forms  of  poisoning ;  and  to  diseases  of  the  nervous 
system  producing  a  paralytic  state  of  the  intestinal  muscular  fibres. 
It  IS  evident  that  in  the  treatment  of  these  various  forms  of  constipa- 
tion due  regard  must  be  paid  to  the  cause,  which  should  always,  if 
possible,  be  removed.  There  are  also  certain  cardinal  principles  which 
apply  to  the  treatment  of  all  forms  of  chronic  constipation.  They  are 
as  follows : 

1.  A  voluntary  effort  at  defecation  is  to  be  daily  made  at  a  fixed 
hour,  whether  the  desire  exists  or  not. 

2.  Medicines  are  to  be  avoided  as  far  as  possible,  a  sustained  effoit 
being  made  to  regulate  the  bowels  by  means  of  diet. 

3.  In  VQTj  many  cases  the  daily  use  of  enemata  of  cold  water,  with 
attention  to  diet,  sufiUces  to  attain  the  desired  result. 

4.  If  medicines  become  necessary,  as  small  an  amount  as  will  suffice, 
and  the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are  at 
best  merely  temporary  devices,  and  if  abused  in  costiveness  increase 
the  trouble.  So  far  as  can  be,  the  attempt  should  be  to  produce  a  per- 
manent impression,  an  alteration  of  the  intestinal  glandular  action  or 
peristalsis.  Thus,  when  atony  of  the  muscular  coat  exists,  strychnine, 
or,  according  to  recent  experiments  and  clinical  observations.  Calabar 
bean,  may  be  employed ;  if  the  hepatic  or  other  glands  are  habitually 
torpid,  nitro-muriatic  acid  may  be  administered. 

When  constipation  is  attended  with  low  spirits  and  a  coated  tongue, 
it  is  almost  always  due  to  a  deficiency  of  secretion,  and  may  be  looked 
upon  as  a  form  of  dyspepsia :  in  such  cases  nitro-muriatic  acid  is  espe- 
cially valuable,  but  sometimes  a  mild  mercurial  course  seems  almost 
imperative. 

A  second  use  of  cathartics  under  the  present  indication  is  to  remove 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodies,  acrid 
discharges,  etc.  For  these  purposes  a  brisk,  quickly-acting  purgative 
is  generally  best. 

2.  To  deplete, — On  account  of  the  large  serous  flow  which  they  pro- 
duce, the  hydragogue  cathartics  when  freely  exhibited  cause  a  very 
decided  general  depletion. 
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Local  depletion  by  means  of  cathartics  is  called  for  in  coftgestm  of\ 
the  portal  circulation,  as  well  as  in  dysentery  and  othor  acute  inteBtiniLI 
inflammations.     Under  the  first  of  these  conditions  may,  we  thinks  be 
itichidcd  without  violonco  cases  of  the  eo-callcd  *Horpidity  of  the  liver/' 
which  will  be  discussed  in  the  article  upon  calomel.     In  acute  inttHm 
inflammations  the  salines  are  to  be  prefeiTed  when  depletion  is  dcsir 
as  they  produce  very  large  serous  discharges  and  are  not  at  all  irrltj 

3.  To  promote  absorption. — By  emptying  the  blood-vessels  the  o 
tbartics  favor  the  absorption  of  the  exuded  fluid  in  general  dmpsy. 
For  thia  purpose  the  hydragoguea,  and  especially  elatorium,  are  tho 
b6Bt  purgatives.  The  production  of  catharsis  is  tho  surest  method  ( 
I'elief  in  general  dropsy^  also  in  ascites ;  in  other  forms  of  local  effusio 
its  effects  are  loss  marked.  As,  however,  purgation  is  the  most 
bausting  of  al!  tho  plans  craployod  fur  tho  cure  of  dropsy^  due  regard 
must  always  be  had  to  the  stiHjngth  of  the  patient*  It  is  fy©qaontlj 
necessary  actively  to  support  or  even  to  stimulate  while  it  is  bekg 
carried  out. 

4.  To  revuls€,-^The  long  tract  of  the  alimentary  canal  aflbidf  t^ 
great  extont  of  eurfkje  upon  which  to  practise  revubion  in 
brain-iiiseases,  as  in  mania  and  rheumatic  or  gouty  irritation  of  M 
cerebrum.     In  hypercemia  of  tho  brain,  purgatives  do  good  by  doplotio 
as  well  as  by  acting  as  revulsives.    The  drastics  should  be  preferred. 

5.  To  eliminate, — It  cannot  bo  doubted  that  tho  use  of  pui^tiTea  ill 
such  diseases  as  fevers  and  cholera,  with  the  idea  of  eliminating  Bora 
7nateries  morbi,  rests  simply  upon  a  crude,  unproved,  and  probably  1 
pathology.     In  rheumatic  disoase  and  in  gout  it  is  more  probable  1 
thc}^  do  good  in  this  way,  although  it  is  by  no  means  certain  that  ^ 
advantage  derived  from  their  use  is  not  simply  due  to  depiction.   H 
cases  of  retained  renal  secretion,  the  evidence  is  very  decided  that  the 
do  aid  in  separating  the  products  of  retrograde  metamorphosis  flpooil 
the  blood. 

6.  To  influence  the  pelvic  circulation. — The  only  purgative  used  far 
this  purpose  is  aloes,  in  the  article  upon  which  all  that  is  neeeesuy 
will  be  said  upon  the  subject. 

LAXATrvrES, 
As  has  been  already  stated,  constipation  should  always,  when  p<*-^ 
siblo,  be  overcome  by  laxative  food.  There  are  two  qualities  by  virtue 
of  which  food  is  laxative.  Chief  of  these  is  bulL  All  aliment  wMrf 
contains  a  large  amount  of  innutritious  material  affords  a  large 
siduum,  which,  by  distending  the  intestine,  stimulates  peristalsis.  Col 
trariwise,  articles  of  diet  which  are  highly  nutritious  and  afford  \f^ 
little  residuum  are  constipating.  This  holds  good,  more  or  less  Btrictlyi 
among  the  lower  animals.  Thug,  the  flesh-eating  camivora  are  habiti 
ally  constipated,  the  grass^eati ng  herbivora  very  generally  lax.  Oirin 
to  its  containing  so  little  of  tlie  in  nutritious  portion  of  the  gnii 
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fincat  white  flour  favors  a  costive  habit^  while  the  *^  cracked  wheat/*  in 
rwhieh  the  whole  grain  is  eaten,  is  laxative, — as  to  a  still  greater  degree 
!is  bran,  which  is  composed  almost  wholly  of  the  husk  of  the  wheat, 
the  least  nutritious  portion  of  it,  and  therefore  leaves  a  large  residuum 
iftfter  digestion.  Cracked  wheat  ia  boiled  into  a  sort  of  jelly *like  mass, 
lAiid  eaten  with  cream  and  sugar,  while  bran  is  taken  in  the  form  of 
bran  bread,  bran  erackei's,  or  bran  mu^h*  Unbolted  Jiour,  containing 
the  whole  of  the  grain,  is  about  equal  to  cracked  wheat,  and  is  often 
ISnade  into  bi^ead.  Indian  meal,  in  "the  form  of  cakes  or  of  mush,  is 
'[highly  Dutrttious,  and  somewhat  laxative ;  oatmeal  is  decidedly  laxa- 
ive,  scarcely  so  much  so  as  bran,  but  much  more  nutritious^     When  it 

ees  with  the  stomach,  and  is  easily  digested,  it  is  probably  the  best 

'  all  these  laxative  articles  of  food.    As  the  oats  produced  in  southern 

ites  are  very  inferior,  care  should  bo  taken  to  procure  oatraeal 

(lufactured  from  Northern  grain.  It  should  be  thoroughly  cooked, 
md  is  best  eaten  in  the  form  of  a  thick  porridge.  In  dyspepsia  all  of 
bes©  articles  sometimes  disagree  with  the  stomach  and  cannot  be  used. 

Some  dietary  articles  seemingly  possess  dynamic  laxative  powers,^ — 
jA,€L,  they  exert  a  direct  action  which  is  not  mechanical,  but  is  similar 
to,  although  far  less  active  than,  that  of  the  true  purgatives.  They 
intensify  the  intestinal  action*  Chief  among  substances  of  this  class 
are  malasses  (St/rupus  FusaiSy  XJ.S,),  and  its  congener,  brown  sugar; 
*whit6  sugar  (Saccharum^  U.S.)  probably  docs  not  share  these  laxative 
.powers ;  mgar  of  milk  {Saccharum  LactiSj  U.S.)  is  probably  also  nearly 
inert.  Of  course,  great  care  is  usually  necessary  in  taking  advantage 
of  the  laxative  virtue  of  molasses,  on  account  of  the  danger  of  pro- 
jducing  fermentation  and  acidity  in  the  piiniBB  viic.  An  obvious  de- 
duction, however,  is  to  encourage  the  use  of  brown  instead  of  white 
i sugar  in  those  of  constipated  habit 

There  are  certain  foods  which  combine  the  two  methods  of  action 
ipoken  of.  Chief  among  these  are  the  fresh  acidulous  fruits — such  as 
tipples,  pears,  etc. — and  the  dried  fruits.  Of  the  latter,  the  ^g  (Ficm, 
U.S*)  is  one  of  the  most  palatable,  and,  owing  probably  to  the  great 
number  of  small  seeds  which  it  contains,  is  the  most  efficient.  Prunes 
Are  nearly  as  agreeable  as  tigs.  To  a  limited  extent  the  finest  varieties 
of  them  may  bo  eaten  raw  j  but  they  are  especially  to  be  recommended 
stewed.  When  it  is  necessary,  a  pinch  of  senna-loaves  may  be  cooked 
m\ih  tbem,  and,  if  it  be  not  made  too  large,  increases  the  activity  of 
lijthe  dessert  without  affecting  its  iavor. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call 
(attention  to  milk  as  one  of  the  most  decided  of  the  class. 

The  laxative  remedies  of  the  U.S.  Pharmacopoeia  are  as  follows ; 

The  preserved  pulp  of  the  fniit  of  Tamarindus  Indica,  a  large  tree, 
native  of  the  East  and  West  Indies.     The  fruit  is  a  broad,  compressed 
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pod,  usnal!y  from  four  to  six  inches  lon^,  somewhat  curved,  with  un* 
terior  brown  hard  rind.  It  contains  seeds  enclosed  in  cells  formed  of  a 
tough  menibrune,  between  which  and  the  rind  is  an  acid  pulp,  the  modi- 
cinal  part  of  the  fruit.  Tamarinds  are  presented  tor  market  by  stripping 
off  the  outer  rind,  packing  the  inner  portion  in  layers,  and  pouring  ( 
boiling  synip.  In  the  market  they  are  offered  as  adhesive  masses  coa 
posed  of  pulp,  membranes,  strings,  and  seeds,  and  having  a  sweet  j 
lous  taste.  They  contain  a  good  deal  of  citric  acid,  much  less  tartariJ 
acid,  and  a  little  malte  acid.  They  are  used  chiefly  in  making  refrigoraffl 
neidulous  drinks  tor  fever^  and  in  convalescence  as  a  laxative  artid 
of  diet^  half  an  ounce  to  an  ounce  or  more  being  eaten  like  preserroflil 
They  enter  into  the  officinal  confection  of  senna. 

MANNA-MANNA.    U,S. 

An  exudation  of  the  European  ash,  Fi*axinua  Ornus,  chiefly  pw 
duced  in  Sicily  and  Calabria.     There  are  three  varieties  of  it.    Ik 
hmt^  ftakt  manna^  oecum  in  unequal,  rough,  stalactite-like  pieces  with  I 
crystalline  or  granular  fracture,  and  is  obtained  in  the  hottest  and  drfJ 
est  weather  in  July  and  August.    The  next  quality,  manna  in  »ori 
consist H  of  pieces  of  flake  manna,  mixed  with  a  soft  bmwnish  mattord 
it  is  obtained  in  September.     Fat  manna ^  a  soft  viscous  mass,  whid 
exudes  during  the  wet  weather  in  the  latter  part  of  October  and  1^ 
November,  is  the  least  valuable  variety.     Manna  has  a  slight  odor,  i 
sweet,  mawkish  taste,  and  should  contain  from  forty  to  eisrhtv  i^ 
cent,  of  the  saccharine^  active,  crystalline  principle  Mannite^  whic 
dittera  from  ordinary  sugar  in  not  containing  equal  parts  of  hTdn>gei 
and  oxygen,  and  is  therefore  not  readily  convertible  into  gnipe  aiig 
or  its  derivative,  alcoboL 

Theil4peutics. — Manna  is  a  gentle  laxative  in  large  doses,  some^ 
times  causing  flatulence  and  pain.     It  is  rarely  used  by  itself,  hot  i 
added  to  infusions  of  more  powerful  purgatives,  to  cover  their  tn&tl 
and  aid  in  their  effects.     The  laxative  dose  for  an  adult  is  half  an  oana 
to  two  ounces ;  for  a  child,  one  to  four  drachms  in  an  aromatic  infbsioi 


Cassia  Fistfla.  U.S. — Purging  Cassia  is  the  pulp  of  a  hard,  black- 
ish, cylindrical  pod  from  one  to  two  feet  in  length  and  about  an  incb 
in  diameter,  having  on  one  side  a  single  and  on  the  other  a  double 
dark  band,  runnini^  the  whole  length  of  the  pod,  and  marking  ta 
positions  where  its  valves  are  united.  The  pods  are  pro^iuced  by  1 
largo  trcOj  Cassia  Fistula,  a  native  of  Egypt  and  India.  The  darl 
sweetish,  acidulous,  officinal  pulp  may  be  tised  as  a  laxative  in  do^ 
of  half  an  ounco^  but  is  apt  to  cause  griping.  It  enters  into  the  oil 
cinal  confection  of  senna. 

Fkanoula.     XJ.S. — The  bark  of  Rhamnue   Frangula,  one  of  ti 
buckthorns  of  Europe,  is  considenvhly  used  abroad  as  a  laxati%*e,  sin 


C A  THAU  TICS, 


679 


contains  a  crystalline  priaciplo,  Franguline,  besides  gluooaides,  of  which 
Emodine  is  also  found  in  rhubarb.  In  this  country  it  is  employed  very 
rarely,  but  the  bark  of  Khamnus  Pur&hiana^  or  California  buektbom, 
is  very  largely  used  under  the  naruii  of  Cascara  Sagrada,  It  prtjbably 
contains  principles  either  identical  with  or  alliod  to  those  found  io  the 
European  bark.  In  many  cased  its  fluid  extract  acts  most  happily  as 
a  laxative  in  habitual  constipation^  although  sometimes  it  causes  griping 
pains  and  irritation  of  the  mucous  membra ue.  The  best  results  are 
usually  to  be  obtained  by  giving  from  ten  to  fifteen  drops  of  the  fluid 
extract  one  or  two  hours  after  meals;  nirely  half  a  fluidrachiu  given 
at  bedtime  seems  to  suit  better  an  individual  case. 


El'onymus,  U,S.,  or  Wahoo,  the  bark  of  Euonymiis  atropurpurous, 
ia,  according  to  the  experiments  of  Professor  Rutherlbrdj  an  active 
cholagogue  in  dogs,  and  given  in  the  form  of  the  tiuid  extract,  or  in 
that  of  the  solid  resinoid  extraetf  euonyminf  its  eflTects  are  often  most 
happy  in  cases  of  habitual  coti^tipation  and  hepatic  torpor.  It  acts  very 
slowly  and  purges  only  mo<iorately.  The  dose  of  the  i!uid  extract  i8 
a  dessert-  to  a  tablespoon ful ;  of  euonyrain,  two  to  four  grains :  in  cases 
of  dyspepsia  it  may  bo  repeated  with  good  results  two  or  three  times  a 
week.  The  dose  of  the  cJctract  {Extract um  Euan y mi,  U.S.)  is  three  to 
nix  grains. 

MAGNESIA— LIGHT   MAGNESIA.     U.S. 
MAGNESIA   PONDEROSA— HEAVY   MAGNESIA.     U.S. 

The  heavy  and  the  light  magne.Hia  differ  only  in  their  physical  eharac- 
tera,  the  partic'les  being  differently  aggregated.  The  carbonate  of  rnatj* 
nesium  (3Iagn€sii  CarbonaSj  U.S.)  is  manufactured  by  precipitating  a 
solution  of  sulphate  of  magnesium  by  one  of  carbonate  of  sotlium.  If 
the  two  solutions  be  concentrated^  the  dense  or  heavy  carbonate  falls ; 
on  the  other  hand,  if  the  solutions  be  dilute,  the  precipitate  is  a  light 
carbonate.  Heavy  magnesia  is  obtained  by  calcining  a  heavy  car- 
bonate; light  magnesia,  by  using  a  light  carbonate.  Al!  of  these  sub- 
stances are  of  a  milk-white  color,  and  occur  in  powder;  the  carbonates 
somotiraes  in  very  light  cubical  blocks.  They  are  all  praciically  insolu- 
ble in  water,  freely  soluble  in  dilute  acid,  and  in  the  presence  of  acids 
they  all  act  as  alkalies. 

Therapeutics. — Magnesia  and  its  tuu*bonate  act  in  the  same  manner 
upon  the  human  economy,  being  both  antacid  and  laxative.  For  their 
purgative  puwers  they  are  probably  dependent  upon  the  i^resenee  of 
acids  in  *the  primns  vias,  and  hence  their  effects  %'ary.  They  arc  some* 
times  taken  as  habitual  laxatives  by  persons  suffering  from  acid  dys» 
pepsia ;  but,  as  they  are  said  at  times  to  accumulate  in  the  intestines  and 
to  do  harm  mechanically,  this  use  of  them  should  be  discountenanced* 
They  are  XQiry  frequently  employed  in  conjunction  with  Epsom  salt, 
sennaj  or  other  of  the  more  powerful  purgatives,  on  account  of  their 
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antacid  properties.  Their  chief  use  is  in  acute  acid  dyspepsia^  in  tid 
headache^  in  some  forms  of  diarrkma  \^itli  excesaive  acidity  in  cbildreD, 
in  goui^  rheumatism,  and  in  varioua  cutatieous  affectiOfis, — wherever,  in  » 
word,  a  laxative  antacid  is  indicated. 

Administration, — ^The  dose  of  the  carbonate  is,  for  a  child  a  year 
old,  froDi  tire  to  twenty-five  grains,  according  to  the  effect  desired ,  for 
an  adult,  half  a  drachm  to  half  an  ounce ;  that  of  the  magnesia  i&  about 
one-fifth  leas. 

SULPHUR. 

Sulphur  is  officinal  in  three  forms:  Sulphub  Sdbumatitm,  or  Flam^ 
of  Sulphur;  Sulphur  Lotum,  or  Washed  Suiphur ;  and  SuLPHua  Pea* 
ciPiTATUM,  or  Precipitated  Sulphur.  The  tii*st  of  these  is  made  by  sub* 
limmg  sulphur  into  cool  chambers,  and  always  contains  some  sulphuric 
acid,  generated  during  the  process.  When  freed  from  the  acid  by 
washing  with  warm  water  and  ammoniaj  it  constitutes  the  washed 
sulphur.  The  U.S.  Pharmacopoeia  directs  the  precipitated  sulphur  to 
be  prepared  by  boiling  lime  and  sulphur  toi^other,  so  as  to  form  ft 
sulphide  of  calcium,  and  precipitating  this  with  hydrochloric  acid. 

The  sublimed  and  the  washed  sulphur  occur  as  sulphur-yellow,  czrs- 
taliine  powdei-s  j  the  precipitated  as  a  whitish  powder,  whose  particles 
are  often  coherent  i  n to  friable  lumps.  For  an  account  of  the  various  alio- 
tropic  forms  of  sulphur,  and  its  chemical  properties,  the  reader  is  refonvd 
to  works  on  chemistry.  It  m  intiolublo  in  water,  but  soluble  in  alkuline 
solutions,  in  alcohol,  the  fixed  and  volatile  oils,  chloroform,  ether,  etc. 

Physiological  Action. — When  applied  locally,  sulphur  is  almost 
without  influence.     Taken  internally,  it  is  dissolved  to  some  extent  in 
the  alkaline  mtestinal  juices  and  absorbed.     It  has  been  detected  in 
the  milk,  sweat,  urine,  and  even  in  the  breath.     It  would  appear  to 
suffer  oxidation  in  the  system ;  at  least  its  ingestion  is  followed  by  ia- 
croaae  of  the  urinary  sulphuric  acid  (Regenaburger,  Centralbl.  f,  Md, 
Wissen,^  1877,  328).     When  in  sufficient  quantity,  sulphur  acts  afl  » 
mild  laxative,  producing  soft,  serai-liquid,  feculent  stools,  accompanied  j 
general!}^  with  much  offensive  flatus  of  sulphuretted  hydi'ogen.     It  1^1 
affirmed  that  in  some  instances  the  latter  gaa  has  been  so  freely  gen*1 
crated  and  abaorbM  as  to  cause  systemic  poisoning.    Oasee  have  aJs^l 
been  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritauM 
poison;  but  this,  without  doubt,  has  been  owing  to  their  containing  1 
large  quantity  of  sulphuric  acid.     Its  continued  use  has  probably  aomCj 
effect  upon  nutrition  ;  the  secretions  generally  are  slightly  increas 
and  some  have  affirmed  that  the  temperature  is  somewhat  clevatodi 
but  the  truth  of  this  is  certiiinly  very  doubtful    The  results  of  clinic 
oxperience  indicate  that  it  has  an  especial  tendency  to  act  upon  tl 
skin  and  mucous  membmnes. 

THEii.%PEUTica. — As  an  habitual  laxative,  sulphur  has  been  used  with 
asserted  advantage  in  cases  of  hemorrhoids  and  of  chronic  rheuniatisn 
In  subjects  of  the  htter  disease  it  is  claimed  that  it  exerts  a  bencfici 
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erative  influence,  especially  in  sciatica  and  in  lumbago  and  other 
varieties  of  muscular  rheumatism.  It  has  atao  been  employed  as  an 
alterative  in  various  cutanoous  uffectiona  j  and  in  the  form  of  natural 
sulphur-waters,  used  externally  and  internally,  tbei*e  is  much  todtimony 
as  to  i(s  value  in  both  rheumatic  and  ekin  diseases.  It  is  affirmed  by 
Dr.  Doit  {Gaz.  des  Sopitaux,  Oct.  24,  1885)  tbat  the  natural  aulphur- 
waters  are  of  very  great  value  in  the  treat tiient  of  chroiiic  syphilis^  as 
tbey  undoubtedly  are  in  chronic  gout  and  rheumatisuh  They  may  bo 
substituted  by  the  artificial  sulpbur-water  described  under  tbo  heading 
of  Expectorants.  Sulphur  is  very  largely  used  as  a  parasiticide  in 
cases  of  itch.  Dr.  Tilbury  Fox  recommends  its  application  in  the  fol- 
lowing manner.  Ho  says,  "  I  have  applied  to  all  papules  and  vesicles 
the  foUowing  ointment:  sulphur,  half  a  drachm  j  ammouio-chlorido 
of  mercury,  four  gmins ;  creasote,  four  drops  j  oil  of  chamomile,  ten 
dropsy  and  an  ounce  of  lard.  This  is  rubbed  in  night  and  morning  for 
three  days,  especially  to  the  interdigits  and  wrists;  the  same  shirt  is 
kept  on  till  the  third  day,  when  it  is  changed  and  a  warm  bath  given. 
The  use  of  the  parasiticide  for  two  or  three  days  should  be  followed 
by  a  good  washing  and  the  discontinuance  of  the  remedy  for  a  night. 
If  the  patient  be  not  troubled  with  itching  during  the  night,  we  may 
conciude  tbat  the  acari  are  killed,  and  all  we  need  to  do  is  to  guard 
against  the  hatcbing-oui  of  fresh  acari  by  the  light  application  of  our 
parasiticide  once  a  day  to  any  *  pimply'  or  itchy  place  for  a  few  days 
longer,  taking  care  that  the  foul  clothes  are  well  heated  or  scalded. 
*  Kot  too  strong  and  not  too  long,'  is  my  rule  in  the  use  of  remedies  for 
scabies.  The  occurrenco  of  red,  rough,  erytbematous  patches  is  a  sign 
that  the  remedy  itself  is  creating  a  disease." 

Admimsthation. — Sulphur  is  generally  given  in  powder,  mixed  with 
syrup  or  molasses,  Dose,  as  an  alterative,  ten  to  twenty  grains  three 
times  a  day;  as  a  laxative,  one  to  three  drachms  at  bedtime. 


Potass  A  Sdlfhctrata. — Sulphurated  Potassa  is  prepared  by  heating 
together  sulphur  and  carbonate  of  potassium.  It  occurs  in  liver-brown 
fragments,  which  form  an  orange-yellow  solution  in  water.  Its  taste  is 
acrid,  alkaline,  and  very  di.sagreeable.  When  moistened,  it  feebly  emits 
the  odor  of  sulphui'etted  hydrogen. 

Locally  applied,  the  sulphuret  of  potassium  is  a  very  decided  irri- 
tant. Taken  in  large  quantities,  it  is  a  violent  corrosive  poison,  and  is 
said  to  have  produced  fatal  gastro-intestinal  inflammation.  In  medicine 
it  has  until  within  a  veiy  short  time  been  emploj^ed  only  externally. 
It  has  been  used  as  a  stimulating  ointment  (Ssa  to  2j)  io  various  skin- 
affections,  and  is  also  used  for  the  formation  of  sulphur-baths,  the 
strength  of  which  should  vary,  according  to  the  requirements  of  special 
eases,  f^om  two  to  six  ounces  of  the  drug  in  thirty  gallons  of  water. 
They  should  be  taken  warm,  the  patient  remaining  in  from  twenty 
minutes  to  two  hours,  and  are  said  to  cause  a  general  excitement, 
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amounting  in  some  susceptible  persons  to  high  ferer.  When  employid 
strong;  thej  somelJmee  oeeasion  a  papular  eruption.  They  havo  beeo 
used  in  chronic  rheumatism  and  in  various  acaly  skin-diseasu. 

Calx  Sulphurata.    XJ,S.     Sulphurated  Lime, — In  the  Lan^d  for 
Pebruarj^  1874,  Dr.  Rydney  Ringer  reconi mended  in  the  most  laudatory 
manner  sulphide  of  calcium  in  frequently-repeated  doAos  of  a  teDlhof 
a  grain  in  boils  when  they  appear  in  successive  crops^  and  in  varioti"* 
scrofulous  and  other  unhealthy  sores^  such  as  occur  especially  in  childrea, 
also  in  scrofuloua  glandular  enlargements.    The  value  of  the  remedy  hft* 
been  confirmed  by  Duhring  and  others ;  it  is  often  given  in  half-graii^ 
doses.    The  Calx  Sulphurata  of  the  Pharmacopcola  contains  not  moT^ 
than  thirty-six  per  cent,  of  pure  sulphide  of  calcium,  but  is  the  con^ 
mercial  article  known  by  that  name. 


PXTRGES. 

OLEUM  RICINI-CASTOR  OIL.    U.S. 

A  fixed  J  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from 
seeds  of  Rtciuus  communis  by  exprosi?ion.  The  seeds  are  slight 
warmed  before  being  put  under  pressure,  so  as  to  liquefy  their  Cf^ami 
tained  oil ;  and  the  crude  oil  obtained  from  them  is  boiled  with  a  sm:^^ 
amount  of  water,  bo  as  to  coagulate  its  albuminous  impurities.  T^^ 
oil  was  formerly  manufactured  by  means  of  alcohol,  also  by  heati  .^n^ 
the  seeds  or  by  boiling  them  in  water,  and  several  varieties  of  it  ^m^ 
isted  \  but  these  are  no  longer  in  the  market.  Castor  oil  is  remarkat:^/^ 
for  being  soluble  not  only  in  ether,  but  also  in  alcohoL  The  cjxstof^^^il 
seeds^  or  beans^  as  they  ai-o  commonly  culled,  contain  an  acrid  fix*?*' 
principle,  which  makes  them  exceedlnL'^ly  poisonous. 

Physiological  Effects. — Castor  oil  acts  upon  the  human  organiffii 
as  a  mild  but  d<jcided  purgative,  producing  copious  fluid  fsecai  dischar 
and  in  overdoses  sometimes  vomiting,  and  always  purging  fh?ely.  I| 
is  a  matter  of  some  doubt  whether  the  properties  of  the  officinal 
are  or  are  not  due  to  the  presence  of  a  niinutc  quantity  of  the  acrii 
principle  of  the  seeds;  although  the  probabilities  are  in  favor  of  i\ 
afflimative  proposition.  That  the  oil  or  its  active  principle  is  absorb 
is  proved  by  analogy,  and  by  the  facts  that  in  children  it  sometime 
purges  when  rubbed  upon  the  skin  of  the  abdomen  (Can vane,  quote 
by  Stille),  and  that  when  taken  into  the  stomach  it  has  been  known  i 
exude  from  the  skin  (Ward*3  case,  London  Med.  Gclz.^  vol.  x.  p.  377 
In  regani  to  its  existence  in  the  stools,  the  testimony  is  conflicting 
Thus,  Bucheim  (  Virchow's  Arckiu.  Bd.  xii,),  although  he  submitted  the 
passages  produced  by  it  to  careful  chemical  manipulation,  failed  to 
detect  it  or  any  of  ita  derivatives  in  them;  but  Bird  (quoted  by  Stille) 
and  other  observers  affirm  that  it  can  be  seen  by  the  eye  in  the  deject 
either  as  oil  or  in  the  form  of  caseous  flakes.    According  to  the  cxper 
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ment  (quoted  by  Stille)  of  Halo  upon  himself,  half  an  ounce  of  castor 
oil  injected  into  a  vein  produces  malaise,  nausea,  faintness,  anxiety,  and 
general  dulness  and  depression,  i^ithout  purging. 

Therapeutics. — On  account  of  the  mildness  of  its  action  and  the 
especial  property  which  it  appears  to  have  of  soothing  an  irritated 
bowel,  castor  oil  is  constantly  employed  whenever  it  is  desired  simply 
to  evacuate  the  intestinal  canal ;  not  so  much,  however,  in  chronic  con- 
stipation as  when  a  temporaiy  action  is  alone  requii*ed.  In  various  in** 
flammatory  or  irritative  affections  of  the  alimentary  canal,  castor  oil  is 
of  the  greatest  service,  partly,  no  doubt,  by  removing  acrid  irritating 
secretions  or  foreign  materials,  such  as  undigested  food,  and  partly  by 
causing  a  depletion  of  the  congested  vessels,  but  also  apparently  by 
virtue  of  an  almost  specific  power,  which  renders  it  the  most  satisfac- 
tory cathartic  in  these  cases.  This  is  especially  seen  in  the  acute  diar- 
rhosds  and  even  in  the  chronic  enteritis  of  children,  but  also  holds  good 
in  the  diarrhoeas  and  dysenteries  of  adults. 

Within  the  last  few  years  a  good  deal  has  been  written  in  regard  to 
the  use  of  the  leaves  of  the  castor-oil  plant  as  a  galactagogue,  and  suffi- 
cient evidence  has  been  brought  forward  to  render  them  worthy  of 
some  confidence.  A  poultice  made  of  the  fresh  leaves  should  be  applied 
to  the  breasts,  and  a  tcaspoonful  of  a  fluid  extract,  prepared  from  the 
same,  should  be  exhibited  three  or  four  times  a  day. 

Administration. — Castor  oil  is  very  repulsive  to  the  palate,  so  much 
so  as  to  nauseate,  or  even  vomit,  by  its  taste,  some  susceptible  individ- 
uals. It  has  been  the  habit  to  administer  it  in  emulsion  with  a  strong 
mint-water,  or  to  give  it  in  the  froth  of  porter  or  in  a  cup  of  hot  coffee ; 
but  by  far  the  best  plan  is  to  mix  it  with  an  equal  part  of  glycerin  and 
to  add  two  or  three  drops  of  the  oil  of  cinnamon  or  of  gaultheria  to 
each  dose.  The  substiinces  do  not  stay  mixed,  but  separate  on  standing : 
when  used,  they  may  be  made  temporarily  to  recombine  by  shaking  the 
bottle.  As  glycerin  has  feeble  laxative  power,  an  ounce  of  this  mixture 
represents  a  little  more  than  half  an  ounce  of  the  oil.  It  should  be 
taken  directly  out  of  the  spoon.  The  full  purgative  dose  of  the  oil  is 
half  an  ounce  to  an  ounce  for  an  adult ;  for  an  infant  a  year  old,  one 
to  two  teaspoonfuls.  In  dysentery  it  is  sometimes  advantageous  to 
give  the  drug  in  small  dose  every  three  hours  until  a  decided  purga- 
tive operation  is  induced. 

Toxicology. — Although  castor  oil  is  harmless,  the  beans  contain  an 
acrid  principle  which  renders  them  exceedingly  poisonous,  three  of 
them  having  sufficed  to  destroy  the  life  of  a  man  {Med.  Times  and 
Oaz,,  May,  1861).  The  symptoms  do  not  usually  come  on  until  from  two 
to  five  hours  after  the  ingestion  of  the  poison,  when  severe  abdominal 
pain  is  felt,  accompanied  by  violent  vomiting  and  by  purging,  which 
after  a  time  may  become  bloody,  and  soon  ushers  in  a  stage  of  collapse, 
with  or  without  severe  muscular  crumps,  with  cold  sweating  skin,  con- 
tracted features,  thirst,  restlessness,  small  rapid  pulse,  and  sometimes 
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the  genoral  appoftmnco  of  Asiatic  cholera.  After  death,  mteiiBe  rediiMS 
and  evtm  abmdion  of  the  stomach  and  of  the  small  iutestine  are  fimiML 
Tho  treat  moot  should  eoiisisi  Iq  the  evacuation  of  the  stomaeb  fttid 
bowols  by  mild  emetics,  such  as  ipecacuanha  and  warm  water,  and  br 
mild  eatharlies,  such  as  eastor  oil^  provided  uattue  has  not  already 
eufflciently  fulfilled  tho  indications,  and  in  the  fj-ee  use  of  opium  and 
denmlcont  drinks,  the  eariy  external  application  of  leechea  and  of 
emollient  |30ulticc9,  and  the  swallowing  of  small  pieces  of  ice:  in  other 
words,  the  treatment,  after  evacuation^  should  he  that  of  acate  ^ 
enteritis. 

HYDRABGTEUM.  U.S. 

The  only  preparations  of  mercury  which  are  used  aa  pui;gatrre8  are 
calomel  and  blue  mass.  Of  these  the  iirut  is  by  far  the  morts  active,  and 
indeed  is  the  only  one  which  can  be  relied  upon  to  purge,  aince  the 
pilulflo  hydrargyri  very  frequently  will,  if  given  by  themsclvee,  fail  to 
induce  liquid  stools. 

The  chief  interest  in  tho  purgative  action  of  mercurials  centres  in 
the  question  as  to  their  influence  upon  the  liver.      The  evidence  at 
present  derivable  from  experiments  upon  the  lower  animals  ha«  alread 
been  discussed,  and  tho  decision  arrived  at  that  it  must  be  rejectedJ 

When  calomel  la  given  to  a  healthy  man  in  modcmtc  purgativi 
3ses,  green  liquid  stook  are  produced,  which,  after  larger  dosed, 
replaced  by  brown  passages.     The  color  of  these  passages  h&s  alway^a 
been  supposed  by  clinicians  to  he  due  to  tho  presence  of  bile;  but  re- 
cently it  has  been  affirmed  that  the  green  tint  is  owing  to  a  compauuc^ 
of  the  mercury  itself     Althoui^h  no  chemical  proof  of  the  presence  o^ 
tho  metal  or  its  salt  has^  that  I  am  aware  of*  been  furnished,  yet  It  cai3 
scarcely  be  doubted  that  mercury  is  present  in  the  tii'st  passages  pit^ 
duccd  by  calomel.    The  question,  evidently,  is  not,  Is  mercury  <ever 
present  in  tho  green  stools?  but,  Is  it  always  present?  or,  in  other 
words,  Is  it  an  integrant  portion  of  them?    The  evidence  is  noi  so 
abundaot  upon  this  point  as  is  desirable,  yet  seems  sufficient  to  Aimia 
a  negative  answer  to  the  last  question.      Simon  {Animal   Chanistr 
Sydonham  Soc.  TransL,  vol.  ii.  p.  386)  and  Golding  Biitl  {London  Me^ 
Gaz.y  1845 J  p.  801),  in  careful  analyses,  both  failed  to  detect  tJie  motali* 
and,  as  the  recognition  of  mercury  i^  an  exceedingly  simpie  chemical 
problem,  it  seems  impossible  that  these  chemists  could  have  overlooked 
the  metal  if  it  had  been  jiresent.     Simon's  analysis  was  performed  upon 
tho  fifth  stool  after  the  administration  of  a  large  dose  of  calomel.    The 
passage  was  fluid,  perfectly  green,  bad  no  f©cal  odor,  exhibited  a  mild 
acid  reaction,  and  showed  under  the  microscope  a  great  number  of 
mucuH-corpuscles  and  epithelium*cells.     Ether  extracted  from  tlie  solid 
residue  (obtained  by  evaporation)  a  considerable  amount  of  fat,  which 


•  For  «.  Tery  olxiborate  rorlew  of  the  tiUnieftl  ovidcncc,  f««  Br*  ThoiiiBfl  E.  FlriMrV  ] 

ti  tho  Eiiinb.  Med.  Juurn,,  April,  ISTl. 
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aa  acid  react ioiij  contained  cholestennj  and  was  colored  by  biliver- 
din.  All  the  other  aubstancea  which  were  separated  from  the  stool  by 
water  and  alcohol  wero  more  or  leH«  colored  by  bile-pi^ment.  Bih'n, 
bilifellinic  acid,  and  biliverdin  wei*o  found  in  large  quantity. 

The  most  satisfactory  evidence  is,  however^  that  furnished  by  Michea 
(^Lancet^  1849,  vol.  i.  p.  15),  who  examined  chemically  the  fiDces  under 
four  ditTercnt  conditions.  First,  the  spontaneous  dejections  of  six 
healthy  individuals:  no  bile  wa^  detected.  Secondly,  green  stools  of 
three  persons  suffering  from  gaatro-intestinal  dernni^ement:  bile-pig'- 
ment  was  found  in  one  case  only,  and  in  that  could  not  be  detected 
after  persistent  vomiting  had  ceased.  Thirdly^  calomel  having  been 
given  to  eight  healthy  persons,  five  men  and  three  women,  bile  was 
readily  demonstrated  in  the  green  passages  produced  in  all  of  the 
subjects.  Fourthly,  saline  and  resinons  purgatives  were  given  to  five 
persons,  but  no  bile  could  be  detected  m  the  liquid  stools. 

To  the  evidence  brought  forward  in  favor  of  the  proposition  that 
calomel  given  to  healthy  men  causes  an  increased  escape  of  bile  from 
the  alimentary  canal,  may  be  added  the  conclusive  fact  that  in  some 
persons,  whc^e  idiosyncrasies  render  thera  very  susceptible  to  tho  action 
of  calomel,  it  produces  not  merely  purging,  but  also  vomiting  of  bile, 
which  is  scarcely  at  all  altered. 

From  the  facts  which  have  just  been  pas.sed  in  review,  the  conclu- 
sion seems  inevitable  that  mercurial  pupgativos  given  to  healthy  persons 
cause  the  escape  of  large  quantities  of  bile  from  the  alimentary  canal.* 

Ab  18  well  known^  when  from  any  cause  bile  doGh  not  pass  into  the 
duodenum,  the  stools  become  very  pale,  of  a  peculiar  potter  s-clay,  or 
even  white,  color.  Very  frequently  under  these  circumstances,  which 
may  coexist  either  with  diarrhcea  or  with  conatipation,  mercurials  will 
modify  the  color  of  the  passages  and  alleviate  or  cure  any  symptoms 
present.  In  many  oases  the  mercurials  are,  of  course,  powerless  to 
effect  the  desired  re.sult  j  but  this  depends  upon  the  cause  being  organic, 
or  of  some  other  nature  not  to  be  overcome  by  a  mere  stimulant  to 
wcrction. 

As  mercurials  in  health  increase  the  flow  of  bile  from  the  intestine, 
and  as  they  will  sometimes  re-establish  it  in  disease  when  the  secretion 
has  altogether  ceased  or  has  been  very  materially  diminished,  the  con- 
clusion seems  to-  mo  iaevitable  that  mercurials  have  the  power  of  di- 
rectly or  indirectly  increasing  the  secretion  of  bile.  The  only  objec- 
tion of  any  force  to  be  urged  against  this  deduction  is  founded  upon 
the  idea  that  tho  drug  simply  increases  peristalsis  in  such  a  way  as  to 
cauae  the  bile  naturally  in  the  duodenum  to  be  swept  out  instead  of 
being  absorbed.    The  answer  to  this  is  embraced  in  the  following  facts: 


•  Dr.  J.  Zftwft4iky  f  Vrateht  ISS7»  ftbatrftctwlt  BtiH.  Th^rap.^  1B87),  »n(  tho  resuU  of  hit 
ctwa  reaoanjhes^  oomea  to  tho  improbable  conctusioit  thrkt  Ihe  pfcaence  of  bile  in.  tko  etcMlB  ru 
tbfl  roaultof  the  uae  of  cnbmel  b  due  to  the  antbisptm  proprrty  of  tho  merQun»1,  the  bUtrubia 
being  oooTerted  into  biliTerdln,  which  i*  prevented  from  undergoinj^  di»ompu»ition. 
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mercurials  restore  the  color  of  tho  passages  when  pale  from  arrested 
secretion,  often  without  producing  diarrhoea;  other  even  more  aotive 
purgatives  fail  to  induce  the  same  bilious  passages;  when  diarrhten 
exists  with  clayey  stook,  the  change  in  the  color  of  the  passages  ctiuadl 
by  a  mercurial  may  coincide  with  a  not  increased,  or  even  a  less«nt*d^ 
amount  of  liquidity;  diarrhoea  ordinarily  does  not  cause  hile  to  apjMjar 
in  the  passages. 

Therapeutics. — A  mercurial  purge  is  especially  indicated  by  the 
congeries  of  symptoms  known  as  *'  biliousness ;"  a  heavily -coated  tongue^ 
bitter,  disagi'eeable  taste,  heavy  headache,  depression  of  spirt  ts^  l<mo( 
appetitOj  slight  nausea,  and  light-colored  passages.  It  should  be  home 
in  mind  that  one  or  several  of  these  symptoms  may  be  absent  in  any 
individual  case.  Of  all  single  indications  for  the  use  of  calomel,  the 
occurrence  of  potter' s-day-cohred  passages  is  the  most  important ;  aad 
if  such  stooli?  exist,  and  do  not  depend  upon  an  organic  cuiuso,  repeated 
small  doses  of  mercurial  should  be  given,  whether  there  be  constipatioQ 
or  diarrhoea. 

In  bilious  feuer^ — i.e.,  malarial  fever  with  congestion  of  the  liver,— Sk 
mercurial  purge,  or  several  mild  mercurial  purges,  will  often,  by  ex- 
citing the  action  of  the  hepatic  gland,  be  of  great  service  in  pi^pariag 
the  way  for  or  aiding  in  the  action  of  quinine.    In  catarrhal  Jaundice^ 
mercurials,  on  the  whole,  offer^  I  think,  the  most  frequently  suceossM  i 
mode  of  treatment.    It  is  evident  that  in  such  eases  calomel  does  good  net  j 
merely  by  its  cholagogue  influence,  but  even  to  a  greater  ert^nt  by  its 
antiphlogistic  power,  no  doubt  lessoning  the  viscidity  of  the  secretions  ' 
and  abating  the  inEammatory  action  in  the  hepatic  ducts.     In  many  ^ 
instances  it  is  well  to  exhibit  a  mercurial  purge  to  stiirt  with;   but 
the  main  reliance  is  to  be  placed  in  the  continuous  exhibition  of  small 
doses  of  the  drag  until  the  gums  are  rendered  slightly  sore,     An^'thing  j 
like  profuse  salivation  is,  of  course,  to  be  avoided.     In  dysentery  of  an 
acute  sthenic  t^-pe,  calomel  has  yielded,  in  my  hands,  better  results  tha 
any  other  remedy.     It  probably  acts  as  an  antiphlogistic  and  as  au 
altei-ative,  not  only  to  the  liver^  but  to  all  the  intestinal  glands.     It  i«"^ 
possible  that  its  influence  for  good  in  some  C4ises  is  connected  with  its  i 
bactericidal  powers,  since  Dr.  K,  P.  Wassilieff  (Zeitsckr.  /.  PhysioL] 
Chem.,  18R2)  has  found  that  it  has  no  effect  in  checking  the  action  of 
the  digestive  ferments,  but  has  a  very  pronounced  influence  in  stopping  i 
putrefactive  changes  in  food  by  killing  the  organisms  which  produce] 
such  changes.     In  one  or  two  eases  of  ohsfructive  enteritis^  with  severe  J 
constipation,  which  I  have  seen  treated  with  tbis  drug  after  the  faihirdi 
of  other  remedies,  improvement  in  the  local  and  constitutional  symp- 
toms commenced  simultaneonsly  with  slight  ptyalism,  and  continued  oa 
to  recovery. 

BHBUM— RHUBARB,    17,8. 

The  root  of  Khcum  officinale,  Bail  Ion,  and  other  species  of  Rheum 
growing  in  China,  Chinese  Tartary,  and  Tartary. 
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Rhubarb  occurn  in  bard,  irregularly  cylmdrical  or  roundish  pieces, 
of  a  browoij^h-yeliovv  colur  und  peculiar  bitter  taste,  and  imparting  to 
'the  teeth  a  sense  of  gritiiness,  due  to  the  presence  of  great  numbers 
of  minute  crystals  of  oxalate  of  calcium.  There  wore  formerly  two 
chief  varieties  in  market^  the  Eussian  and  the  Chinese.  The  first  of 
these  was  tlie  best,  and  was  distinguished  by  tlio  exterior  of  the  pieces 
being  cut  or  pared  with  a  Icnife,  and  by  a  conical  hole,  evidently  made 
for  inspection  with  tbo  point  of  a  sharp  instrument^  and  never  reach 
ing  beyond  the  centre  of  the  mass.  The  cause  of  the  superiority  of 
this  brand  of  rhubarb  was  the  close  governmental  inspection  which  it 
received  on  the  Russian  frontier.  Such  pieces  as  failed  to  pass  the 
officials  found  their  way  into  commerce  through  Turkey,  and  consti- 
tuted the  so -called  Turkey  lihuharh^  which  rose  ra  bled  the  Russian  in 
external  chanxctei's,  but  was  of  somewhat  inferior  quality.  The  Chinese 
Mhubarb  was  distinguished  by  the  outside  of  the  pieces  having  been 
scraped,  and  by  the  existence  of  a  large  hole  running  clear  through 
and  often  retaining  a  portion  of  the  cord  upon  which  the  roots  had 
been  strung  to  dry*  Owing  to  the  expiration  and  non  renewal  of  the 
treaty  between  the  governments  of  Russia  and  of  Tartary,  the  only 
officinal  variety  of  rhubarb  now  in  the  market  is  the  Chinese.  Besides 
the  true  varieties  just  named,  there  is  a  drug  in  commerce  which 
from  its  source  is  known  oa  European  lihubarb.  It  occui^s  in  long, 
cylindrical  pieces,  or  very  often  is  cut  to  imitate  one  of  the  varieties 
of  the  genuine  drug,  from  which  it  is  to  be  distinguished  by  its  more 
spongy  texture  and  by  the  complete  or  almost  complete  absence  of 
grittiness  when  chewed.* 

The  active  principles  of  rhubarb  have  not  all  been  made  out:  it 
certainly  contains  ehrysophanic  aekl,  and  a  peculiar  tannic  acid,  to 
which  it  owes  its  astringeney.     Chr^sophanic  Acid  f  crystallizes  out  of 


*  In  the  |Mi«tf  the  Europetui  rhubarb  hni  been  oOQiidered  of  little  ralue;  but  receotly  lit 
hu  been  claiiniOfl  th»t  it  is  oa  good  oa  tbo  Aaiattc,  Seo  U,S.  DiitpvHttatoi^^  l^th  cd.,  1888; 
&Iso  Professor  KAdiua  {Apvihektir  Zeitunff,  Bd.  vL^  1871). 

f  tTnder  the  names  of  Ooa  Fowd«r  and  nf  Ararohn  or  €hty§nroha  have  long  been  ased  in 
Bra«l)  Aod  the  East  Indies  eertaao  powders,  var/ing  from  fine  to  oonrH  and  from  a  llgbt 
yeUow  to  «  dArk  cbocoliuc,  wbiob  an  now  known  to  be  identical*  and  the  product  of  a  Bm- 
liimn  tree.  They  depend  for  their  actiritj  upon  thr^^ophanic  acitl,  of  which  Squlor  etAtci» 
thej  frequently  eontain  as  mach  ae  lirtj-fire  per  cent.  t>r.  I,  Aabbtirton  Tbotupson  ba« 
found  that  from  mix  to  eight  grains  of  thii  acid,  taken  internally,  after  about  four  houre  pro- 
dac«  vomiting,  tomettmo*  repeated  at  iotervala  and  BOtnedmee  followed  by  purging  (Brit. 
Mtd,  Jovm,f  May,  1877).  Tbe  «jownessa  of  the  reauit^i  he  betierei  to  be  due  to  the  difflouHy 
of  absorption.  Tbo  only  practical  application  of  the  Gim  powder  or  iti  active  prinoiple  it  in 
eertaia  ikin-diaea^ea,  especially  in  pirfiririfiir.  According  to  the  reeearcHies  of  Dr.  Balmaniio 
Squier,  ita  power  in  this  disorder  is  extraordinary.  He  asea  an  ointment  ma4{e  by  di.4solving 
the  aoid  in  hot  lard  (gr.  v  Ui  ^{^  in  ^i),  cooling,  and  mixing  thoroaghly  with  a  pestle.  The 
ointiQeot  KometiEnet  produces  ezMsiire  irritatioD :  hence  it  ia  advised  to  cotnmt^nce  with  a 
ftrcDglb  of  not  more  than  twenty  gmina  to  the  ouncop  well  rubbed  in  twice  daily.  The  acid 
itaina  of  a  dark  purple;  this  ean  be  removed  from  bnir,  underctuthes*  etc.,  by  hot  bensLole,  if 
no  iO«p  or  alkali  bu  been  used.  Tbe  akin  and  nailB  are  said  to  contain  enough  potaeh  to 
aet  the  dye. 
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alcohol  in  orange^yellow,  golden,  shining  needles;   oat  of  tx^nKoIc  i  :^*^ 

orange-yellow  or  pale  six-aided  rhombic  plates ;  with  nitric  acid  it  pre ^ 

duces  a  fine  yellow  color;  with  the  alkalies,  a  beautiful  purplo-rei^^^ 
According  to  Schlossbcrger,  Bocheim,  Mcykow,  and  Auer,  it  Is  ao-  ^ 
purgative  j  but  Sehroff  has  found  it  to  be  so.*  It  certainly  is  not  thi^*^  ® 
chief  purgative  principle  of  the  drug.  The  substances  known  as  Rhtir'  ^' 
and  Bhabarbarin  are  complex  bodies. 

Physiological  Action. — Rhubarb  is  somewhat  stomachic,  tcnie,— erH 
actively  purgative,  and,  owing  to  its  tannic  acid,  secondarily  astrin- 
gent, leaving  a  decided  tendency  to  constipation  after  the  primary 
purgation.  Owing  probably  to  its  chrysophanic  acid,  it  gives  a  yel- 
low ieh  color  to  the  milk  of  nursing  women  and  to  the  urine,  Khubarb 
urine  is  to  be  distinguished  from  that  of  jaundice  by  its  boeomrng 
purpliah-red  on  the  addition  of  an  alkali.  Ehubarb  is  asserted  to 
affect  chiefly  the  muscular  coat  of  the  bowels^  and  to  purge  by  in- 
creasing peristalsis;  but  I  have  never  met  with  any  proof  of  this 
common  belief. 

Therapeutics. — Kotwithstanding  its  astringent  property,  rhubarb 
is  largely  used  as  an  habitual  laxative,  because  it  does  not  impair,  but^ 
on  the  contrary,  seems  to  strengthen,  the  appetite  and  the  digestion. 
It  should  not  be  used  in  a  high  sthenic  state  of  the  system,  or  when 
depletion  is  necessary,  but  it  is,  on  the  other  hand,  the  best  purgative 
when  it  is  desired  simply  to  unload  the  bowels  in  a  debilitated  subject 
In  diarrhmOj  with  intestinal  weakness  or  relaxation,  it  is  the  best  pur- 
gative with  which  to  unload  the  bowels  of  acrid  secretions  retained  in 
them ;  and  in  the  form  of  the  aromatic  syrup  combined  with  ao  alkali 
it  is  especially  vahmblo  in  the  summer  bowel-complaints  of  children  when 
the  stools  are  greenish  and  mucous. 

Admij^istration. — Rhubarb  ia  seldom  employed  in  powder,  but, 
when  used,  may  be  given  in  the  dose  of  twenty  grains.  In  chronic 
constipation,  small  pieces  of  the  root  are  very  often  carried  in  the 
pocket  and  chewed  by  the  person  affected  pro  re  nata*  The  U,S.  Phar- 
macopceia  recognizes  the  following  preparations:  Exiractum  Rim, — dose, 
five  to  ten  grains ;  Pilulce  Rhei^  each  containing  three  grains  of  rhubarb; 
Pilulce  Ehei  Compositw  (two  grains  of  rhubarb,  one  and  a  half  grains  of 
aloes), — ^dose,  two  to  four  pills;  Pulvis  Ehei  Compositus  (rhubarb  and 
magnesia),^ — tlosc,  half  a  drachm  to  a  drachm  ;  Extraetum  Rkei  Fluidum^ 
— dose,  twenty  to  thirty  minims  j  Syrupus  Rhei^ — dose,  for  an  infant^  a 
fluidrachm  ;  Syrupus  Rhei  Aromatiexis^'^dom^  for  an  infant,  a  fluidrnchm  ; 
Tinctura  Rhei, — doso»  one  to  two  fiuidrachras;  Yinum  Rheiy — dose,  one 
to  four  fliiidrachms ;  Tlnchira  Rhei  Aromatica^ — dose,  one-half  to  one 
fluidrachm;  Tindura  Rhei  Dulcis^ — dose,  two  to  three  fluidrachma. 
The  aromatic  preparations  are  of  pleasant  taste  and  otficient,  and  ara 
much  used  for  children. 
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rPOLANS.  U.S. — ^The  inner  bark  of  the  root  of  Jugkns  cinerca,  the 
commun  butternut,  or  white  walnut.  Juglans  is  said  to  be  a  mild  t-a- 
tbartic,  Trembling  rhubarb  in  its  action,  as  a  substituto  for  which  it 
was  introduced  during  the  Ee volution  by  the  famous  Dr.  Ku^h.  The 
dose  of  the  extract  {Extractum  Jitglandis^  U.S.)  is  twenty  grains. 

ALOE— ALOES.     U.S. 

There  are  three  commercial  varieties  of  aloes,  which  are  all  obtained 
in  a  similar  manner,— t.e.,  by  euttini^  off  the  thick,  succulent  leaves  of 
the  various  plants,  standing  them  up,  allowini?  the  juice  to  drain  into 
suitable  vessels,  and  afterwards  inspissating,  either  by  exposure  to  the 
sun  or  by  slowly  evaporatin£r.  The  leaves  contain  a  very  largo  amount 
of  a  thick,  mucilaginous  juice,  which  escapes  on  pressure:  hence  aloes 
prepared  by  expressing  the  leaves  or  by  boih'ng  tliem^ — both  of  which 
processes  are  sometimes  practised — is  very  inferior.  Socotrine  Aloes  ia 
the  product  of  Aloe  Socotrina,  which  grows  in  the  island  of  Socotra 
in  the  Indian  Ocean,  and  on  the  southern  coast  of  Arabia,  It  alone  is 
recognized  by  the  U.S»  Pharraacopoeia.  Barbadoes  Aloen  is  prepared 
in  Barbadoes  iind  other  West  Indian  islands,  from  Aloe  vulgaris. 
Cape  Aloes  is  obtained  in  the  Cape  Colony,  South  Africa,  from  Aloe 
spicata. 

Aloes  are  darkish  extracts,  of  a  bitter,  nauseous  taste,  yielding  their 
virtues  to  alcohol,  imperfectly  to  wator^  and  very  perfectly  to  alkaline 
solutions*  The  Cape  aloes  is  said  to  be  "  characterized  by  its  dark-olive 
or  greenish-black  color,  its  smooth  and  very  glossy  surface  when  broken, 
its  tmnsluceney  at  the  edges,  and  the  fine  bright-yellow  color  of  its 
powder,  which  is  slightly  tinged  with  green."  Tho  Socotrine  aloes  is 
distinguished  by  its  yellowish -brown  or  reddish-brown  color,  its  trans- 
lucent edges,  agreeable  aromatic  odor,  and  beautiful  golden-yellow 
powder.  The  Barbadoes  aloes  is  characterized  by  its  dark-brown  or 
roddish-brown  colore  its  dull  fracture,  opaque  edges,  disagreeable  nau- 
seous odor,  and  dull  olive-yellow  powder.  Of  these  varieties  the  Soco- 
trine is  most  esteemed  in  human  racdicino.  Tho  Barbadoes  is  said 
to  be  the  strongest,  but  is  employed  almost  exclusively  in  veterinary 
surgery. 

Messrs.  T.  and  H.  Smith  (Chem.  Gaz,^  1851)  in  1850  discovered  In 
Barbadoes  aloes  a  crj^stallino  principle, — aloin, — which  was  shortly 
aiterwards  found  by  Pereira  to  exist  already  crystallized  in  the  sap  of 
various  species  of  aloe-plants,  and  was  subsequently  obtained  by  Groves 
(Phamh  Journ.,  xvt.l  from  Socotrine  aloes.  Aloin  crystallizes  from  its 
watery  solution  in  sulphur-yellow  granules,  from  a  hot  alcoholic  solution 
in  star-like  groups  of  needles.  It  is  neutral,  odorless,  of  a  taste  at  first 
sweetish,  afterwards  intensely  bitter  ;  is  soluble  with  difficulty  in  cold 
water,  freely  in  boiling  water  and  in  alcohol  There  are  three  varietios 
of  aloin,^ — barbaloin,  socaloin,  and  natahhi^  obtained  respectively  from  the 
Barbadoes,  the  Socotrine,  and  the  Cape  aloes.    The  aloin  of  tho  markets 
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is  usually  an  amorphous  bright  powder,  and  probably  of  \Tiriou9  c^inti- 
tution.  The  statements  regarding  the  purgative  properties  of  nloinaw 
exceedingly  contradictory,  some  physiciaris  finding  it  a  drastic  pur^ 
in  doses  of  one  or  two  grains^  others  declaring  that  fifteen  graiusof  it 
have  no  effect,  while  others  affirm  that  it  is  a  mild  purge.  It  is  erid«Bt 
either  that  various  substances  Imve  been  used  under  the  same  Barte 
or  else  that  aloin  owes  its  purgative  properties  to  some  impurity  thiw 
adheres  to  it  closely.*  In  my  experience  the  commercial  aloin  in  i 
moderately  active  cathartic  in  doses  of  one  grain.  An  elegant  laxativo 
combination  is  aloin,  half  a  gmin,  atropino^  one-hundredth  of  a  grain, 
fitrj^chiiine,  one-fortieth  of  a  gi^ain^— dosOj  one  to  two  pilb, 

PavsioLoaiCAL  Action- — Aloes  is  a  stomachic,  stimulant  cathartic, 
remarkable  for  the  slowness  of  its  action.     It  has  been  suppoBed  to 
influence  chiefly,  if  not  solely,  the  large  intestine,  and  the  clinical  efvi- 
dence  is  very  strong  that  in  overdoses  it  pmduces  irritation  of  the  rec- 
tum.    The  belief,  fonnerly  universal,  that  it  is  capable  of  producing 
hemon*hoids,  has  been  very  much  weakened  by  the  researches  of  a 
number  of  modern  observers,  among  whom  may  be  mentioned  Trous- 
aeau  and  Pidoux  (Stille,  TherapmtticSy  vol  ii.  p.  444),     Its  habitual  uie 
in  large  doses  is  said  to  cause  tenesmus,  a  feeling  of  weight,  heat,  ami 
uneasiness  in  the  pelvis,  and  occasionally  excitation  of  the  sexual  oi^gaas- 
Although  I  have  used  it  a  good  deal,  however,  I  have  never  seen  ihe^c 
results.    It  undoubtedly  has  a  tendency  to  increase  the  menstrual  flow. 
Aloes  is  certainly  absorbedj  as  is  shown  by  the  fact  attested  by  Br, 
Gerhard  (North  American  Med.  and  Surg*  Journ.)  and  other  observers,  I 
that  it  will  purge  when  its  powder  is  sprinkled  upon  a  blistered  surface*  j 
Aloin  has  jUso  been  detected   in  the  urine  by  I)r.  J,  Dietrich  {Inautfji 
Diss.,  Dorpat,   1885).      Professor  Stille   states  that  when  other  ancf 
quickl3^-operating  cathartics  are  taken  along  with  aloes  it  does  not  ap 
pear  to  modify  their  action,  but  that  if  it  is  administered  sc%^en  or  cighi 
hours  before  a  saline  or  other  active  purgative,  a  combined  and ' 
powerful  operation  is  the  result 

Theil4peutics, — Aloes  in  small  doses  is  one  of  the  best  remedied  for 
conMipatlon  of  atonic  subjects,  especially  when  a  stomachic  stimulant  i 
indicated.     In  these  cases  it  may  often  with  great  advantage  be  con 
bined  with  a  simple  bitter,  one  or  two  grains  o€  it  taken  directly  af 


•  OoniuU  Ch^m.  Ona.,  1851 ;  J>ie  P/lftnxfMtof6,  p.  70-17 ;  Tram*.  Brit.  Phnrm,  Sbe.,  187 
Brit,  Mvd.  Joum.,  L,  1887,  p.  747;  BnlL  Thirnp.,  soL  259  j  Lond,  Mtd,  Jhtoni,  1S7 
450 1  Hdinh,  Mtd.  Joum.,  xx.  1002;  xxii.  1Q37.  Dr,  FroamUI1«r  (Med.  Ckir,  Ctuttali 
1879 J  sir.)  cayi  that  onii  to  threo  g^rnini  of  MorokV  aloin  diuolretl  ld  hot  water  »4iiiii 
lft«rod  bjpolermi^llj  ftcU  w  an  efficient  purge;  wbile  Dr.  R,  Kcihn  AfSrms  th&t  he  hn$  q9«i 
both  ftloes  nod  aIqio  of  thre«  dllferpTit  commercial  yarietiea  hjrpodermioanj  without  9ff9^ 
giving  ten  tim«i  the  do«e  employed  bj  Pronmllller.  Id  the  lower  animals  Koho  foond  tfalH 
hypodormio  injections  to  4»UBe  gastro>«nteritiA  with  &lbiimtnouB  Qrine,  and  a  pecoltiu^  in* 
flivmmfttion  of  the  kidne/s  :  0»1  ^rro.  of  Merck's  aloin  for  every  kilogramme  of  bodily  w^gbl 
was  found  to  be  a  fatal  dose  for  the  dog.  Aloin  could  be  detected  In  the  nrine.  (Method  of 
«iia1j«i8  given.)     Sehmtdl'g  Jahrb,^  cxcir.  240. 
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meals  being  geneiiilly  sufficient.  In  the  constipation  of  plelliora  it 
should  not  be  employed;  neither  should  it  bo  administered  when  active 
abdominal  or  rectal  inflammation  exists,  Dnrin|;  pregnancy  it  may  be 
used  as  a  laxative,  but,  uidess  some  especial  indication  calls  Ibr  its  use, 
it  is  best  avoided.  Large  purgative  doses  of  it  should  never  be  given 
to  pregnant  women,  as  it  certainly  irritates  the  pelvic  organs,  and  ia 
even  said  to  have  the  power  of  causing  abortion.  Formerly  it  was 
taught  that  aloes  should  not  he  used  m  hemorrhoids;  but  mo^t,  if  not  all, 
of  the  cases  of  this  aflfection  depend  upon  a  condition  of  relaxation  of 
the  rectal  veins,  and  Dr.  Fordyce  Barker  {American  Practitioner^  1872) 
inmsta  upon  the  great  value  of  aloes  in  piles,  and  states  that  Oppolser 
was  especially  famous  for  his  treatment  of  this  affection,  anrl  tbat  his 
preacrip lions  were,  when  piles  are  associated  with  constipation,  aloes 
and  quinine;  without  constipation,  aloes  and  sulphate  of  iron.  For 
bleeding  piles  he  used  B — Fen-i  sulphat.,  Qi ;  Ext.  aloes  aq.,  o'l  ;  Ext, 
taraxaci,  q.  s.  Ft  pi  I.  no.  CO.  S> — One  morning  and  evening,  and  in- 
crease to  three  a  day  if  necessary.  When  costiveness  accompanies 
atonic  amenorrhma^  aloes  alone  of  all  the  laxatives  should  be  exhib- 
ited ;  and  it  is  also  of  service  in  atonic  menorrhagia. 

Administration, — ^Aloes  is  very  rarely  or  never  used  by  itself  to 
produce  free  purgation,  but  may  be  given  in  the  dose  of  from  ten  to 
twenty  grains;  in  the  dose  of  from  three  to  five  grains  it  is  a  decided 
laxative.  As  aloes  often  contains  sticks  and  other  extraneous  matten*, 
the  U.S.  PharmacopcBia  directs*  that  an  Aloe  Purljkfita^  or  Purijied  Aloes, 
should  be  made  by  dissolving  the  crude  drug  in  alcohol,  straining,  and 
evaporating.  The  propanitions  are  :  the  tlnciure  (  Tinctura  Aloes, — 1  to 
10,  U.S.), — dose,  as  a  laxative,  one  to  three  teuypoonfuls  ;  the  tlneture  of 
aloes  and  m^rrh,  Elixir  Proprietatis  (  Tinctura  Aloes  et  Mijrrhm^ — aloes 
and  myrrh,  aa  1  to  10,  U.S.), — dose,  as  a  laxative,  one  to  two  teaspoon- 
fids;  the  wine  {Vinum  Aloes, — 6  to  100,  U.S.),  whieli  contains  also  car- 
damom and  ginger, — dose,  as  a  laxative,  one-half  to  one  teaspoon ful ; 
the  pills  (Pilulije  Aloes,  U.S.),  wliich  contain  each  two  grains  of  aloes 
and  two  grains  of  soap;  the  Pills  of  Aloes  and  Amfetida  {Pilulm  Aloes 
et  AsafmtiddE^  UvS.),  useful  in  costiveness  of  hysterical  or  old  subjects^ 
each  pill  containing  four  grains  of  a  mass  composed  of  equal  propor- 
tions of  aloes,  asafetida,  and  soap;  the  Pills  of  Aloes  and  Mastich 
{Pilulm  Aloes  et  Mastiches,  U.S.),  the  famous  ^^ Lady  Webster  Dinner- 
Pill^'  each  containing  two  grains  of  aloes ;  the  Pills  cf  Aloes  and  Myrrh 
(Pilulm  Aloes  et  MyrrhWy  U.S.),  used  in  amenorrhcBa,  and  containing  two 
grains  of  each  ingredient  in  every  pill;  the  Pdls  of  Aloes  and  Iron 
(Pilulm  Aloes  et  Ferri^  U.S.),  containing  each  one  gi-ain  of  aloes  and  ona 
of  dried  sulphate  of  iron, 


SENKA— SENNA*    U.S. 

The  leaflets  of  the  sbmbs  Cassia  acutifolia  and  C.  obovata,  of  Nubia 
and  Upper  Egypt,  and  of  C.  elongata,  of  Southern  Arabia.    The  senna- 
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leaves  vary  from  three- fotirths  of  an  inch  to  an  inch  and  a  half  in 
length,  and  are  to  be  distinguished  by  the  inequality  of  their  basei,th<j 
two  Bidoa  of  the  lamina  or  leaf  blade  joining  the  midrib  at  unequal 
heights  and  angles.    There  are  three  comtnercial  vanetios  of  soant, 
which  are  named  from  the  places  of  their  export,     Alexandria  SenM, 
the  moi^t  eooimon  variety,  is  distinguished   by  the   pTOsence  of  iho 
shorter  argeUmves^  with  equal  bases,  by  the  ovatc-pointod  leaflctt  of 
Cassia  acutifoliai  and  by  the  scattered  mucronato-obovate  leafiets  of 
C.  obovttta.     India  Senna  h  characterized  by  the  oblong  leafleta^  from 
one  to  two  inches  in  length,  entire  and  perfect.     Tripoli  Senna  may  be 
recognissed  by  the  great  extent  to  which  the  leaflets  are  broken  up* 
The  active  principles  of  senna  have  not  been  completely  isolate<l,  but 
appear  to  be  several.     Cat  hart  ic  Acidf  discovered  by  Dmgendortf  and 
Kubly  (  Vierteljahres.  f.  Prakt.  Fharm.,  Bd.  xvi,),  is  undoubtedly  aclivel/ 
cathartic,  as  Kubly  found  that  fifteen  grains  of  it  dissolved  iti  an  alka- 
line solution  produced  in  six  hours  frequent  watery  discharges,  with 
griping.     K.  Stockmann  {Arch.  J\  Exper.  Path,  u.  Pharm,,  xlx,  120)  has 
confirmed  the  statements  of  Kubly,  and  devised  a  process  for  the  pn^ 
paring  of  cathartic  acid  in  considerable  quantity.     He  has  also  found 
that  the  neutral  solution  of  catharLie  acid  in  alkalies  given  to  rabbit* 
by  the  mouth  produced  after  some  hours  violent  diarrhoea,  which,  If 
the  dose  had  been  sufficient,  continued  until  death.     Post-mortem  ex* 
aminations  revealed  hj^^ienemia  of  the  intestine.     When  injected  int0 
the  blood  or  given  subcutaneoiish*,  the  salt  of  cathartic  acid  failed  to 
affect  the  rabbit.    It  is  probable,  however,  that  cathartic  acid,  although 
the  chief,  is  not  the   solo   purgative   pnnciple  in  senna-leavos^  sincni 
Bourgeois  and  Bouchut  {Jj' Union  Pharm.^  Nov.  1871)  found    besides 
cathartic  acid  a  chrysophanic  acid,  and  a  purgative  principle  which  had 
not  as  yet  been  isolated,  and  may  be  an  educt  from  the  cathartic  act 
The  cathartineo^  the  older  w^riters  is  undoubtedly  a  complex  body. 

Phvsiolooical  Action- — Senna  is  a  very  powerful  c-athartic,  pi 
ducing  watery  ftecal  discharges,  and  acting,  it  is  said,  as  readily  u] 
swine,  dogs,  cats,  and  horses  as  upon  man.  According  to  Profea< 
Stilie,  both  Courten  and  Kegnaudot  found  that  its  infusion  injected  int 
the  veins  caused  vomiting  and  purging,  It  is  undoubtedly  absorbed  ; 
and  Borgius  atfirms  that  it  will  impart  its  purgative  property  to  the 
milk  of  n unking  women. 

TiiER^iPEUTics. — Whenever  a  brisk,  somewhat  irritating  cathartic  i|fl 
desired,  senna  may  be  selected.     When  given  alone,  it  is  very  apt  to^ 
gripe  severely,  and  ia  consequently  more  often  nsod  in  combination. — 
especially  its  infusion  with  Epsom  salt  {Black  Draught).     In  obstinate 
foical  accumulation  the  Black  Draught  constitutes  a  most  efficient  and 
aafe  remedy.     It  is  claimed  that  senna  does  not  leave  a  tendency  to 
constipation  after  its  action;  and  hence,  in  small  doses,  it  is  prefe; 
by  some  as  an  habitual  laxative. 

ADMiNisTRATioif. — Whenever  senna  is  exhibited,  an  aromatic  shotild 
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united  witli  it,  to  lessen  its  tencieucy  to  i^ipe.  The  leaves  are  not 
given  in  substanca  The  dose  of  tlie  fluid  extract  (Extractum  SenncB 
Fluidum^  U.S.)  is  two  fiuidraehras  to  half  a  iiuidounce ;  the  confection 
{Confectio  Senn<^^  U.S.)  is  a  very  complex  but  elegant  preparation,  need 
only  as  a  laxative,  in  doses  of  one  to  two  draehras,  oHpeciaUj  in  preg- 
nancif^  and  not  suited  to  dyspeptic  cases,  on  account  of  its  tendency 
to  deninge  the  digestion.  Infusum  Senn(e  Compositumy  U.S.  {Black 
Draught}^  contains  manna  and  sulphato  of  magnesium, — a  very  active 
hydragogue  purge, — dose,  four  iluid ounces ;  the  dose  of  the  sijrup 
(Syrup as  Sennw^  U.S.)  is  one  to  four  Huidrachms;  the  Fulvh  Glycyr- 
rkiz(£  ComposittiSj  U.S.,  or  compound  liquorice  powder,  is  an  excellent 
pleasant  laxative  in  doses  of  thirty  to  sixty  grains* 

Maqnesti  Sulphas,  U.S. — Sulphate  of  Magnesium,  or  Epsom  Salt^  is 
now  manufactured  on  a  largo  scale  from  dolomite,  the  double  eurbunato 
of  calcium  ami  niagnetiiiuin,  and  from  native  siliceous  bydrito  of  mag- 
nesium. Sulphate  of  magnesium  oniinarily  occurs  in  small,  aeicular, 
slowly -efttoresccnt  crj'stals,  cootaining  about  tifty-one  per  cent,  of  water 
of  ciystallization,  soluble  in  their  own  weight  of  water  at  oi^linary 
temperatures.  By  proper  precautionSj  it  may  be  obtained  in  large 
quadrangular  prisms  terminating  in  a  four-sided  pyramid  or  a  ddiedrul 
summit.     Tiie  taste  is  bitter,  saline,  nauseous. 

PHrsiOLOOiCAL  Action. — Epsom  salt  is  a  most  active  hydragogua 
catbartici  producing  very  large  watery  discharges  witbout  causing  any 
irritation  of  the  intestines.  In  very  large  doses  it  is,  however,  capable 
of  producing  fatal  hypercath arsis ;  and  Christison  reports  the  cawe  of 
&  boy,  ten  yeai-s  old,  said  to  have  been  killed  by  two  ounces  of  the  salt, 
without  the  induction  of  purgation.  Injected  into  the  veins  of  the  dog 
or  rabbit  it  is  a  deadly  poison,  causing  death  by  failure  of  respinition, 
and  also  depressing  the  he4irt  (Dr,  J.  IL  liecke,  Inaug.  Dm.y  Gotlingen, 
1881;  also  Dr.  M.  Hay).  According  to  Curoi  {LomL  Med.  Mec.y  Oct. 
1886),  the  soluble  salts  of  magnesium  first  increase  the  blood -pressure  and 
slow  the  pulse,  and  then  lower  the  blood-pressure  and  quicken  the  pulse, 
with  final  cainiiac  paralysis.  As  the  rise  of  the  arterial  pressure  is  pre- 
vented by  previous  destruction  of  the  vasomotor  centre,  it  is  probably 
the  result  of  centric  stimulation.* 

THERAPBttTica. — Whenever,  in  iniammation,  it  is  desired  to  deplete 


#  The  MlloQ  of  tbe  M.Ujie  pargntivea  npon  the  tbAue-ofaaugat  of  the  hodf  h*fi  been  lAbo- 
tiomiljT  investigated  hy  *  Urge  ti umber  of  cbcunutj,  with  results  which  are  »o  disoordiiet  that  it 
dow  not  seem  At  present  possible  to  cunie  la  nny  t'ondusion*  The  whole  drift  of  the  evidence, 
however,  leomfl  to  me  to  show  that  the  dircet  ft4!3ttc»ii  upon  tissue-obftnge  in  very  slight,,  and 
ibAt  it  if  laeapable  of  produoitig  n  definite  imd  fixed  reault  ntnldet  the  varying  and  compli- 
cated daily  catuei  whieh  IneviLnbly  pmduoe  more  or  less  disturbance  nud  Vftrialion  in  the 
nitrogenoui  ellinitiatiim.  An  el»bonite  rcseflrch  upon  the  subject  baa  b««n  puhliahpd  by  Dr. 
London  in  the  ZdiUchr*  f*  Ktin*  Med,,  Bd.  xiii*.  11  eft  L  Moat  u(  the  literature  of  the  subject 
will  be  found  in  this  artlole,  the  original  work  of  which  eeema  to  lead  to  the  conciuaion  jur^t 
stalled. 
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through  the  bowels^  the  sulphate  of  magnesium  offers  the  most  advan- 
tageous method  of  doing  it.    Especiully  is  this  the  caae  wheu  the  inUSi-  j 
tines  are  afToeted,  as  in  enteritis  or  colitis.     There  is  probably  no  other  ' 
purgative  in  coramou  use  which  produces  at  tljc  same  time  such  fteit 
serous  evacuations  and  so  little  inteetinal  irritation,     Od  account  of  j 
the  efficiency  of  its  action  and  the  watery  character  of  its  diaeharg*?^ ' 
it  ia  especially  applicable  to  cases  offwcal  accumulation  and  of  ob«tinaid 
calica  pictonum.    The  dose  is  half  an  ounce  to  an  ounce,  properly  diluid. 
M.  Luton  affirms  that  ten  centigrammes  (L53  gr.)  administered  hypo* 
derrnioally  usually  pro%'oke  several  watery  stools  (Gaz,  Mebdom.^  1874» 
p.  455)  ;  but  the  practice  seems  to  me  a  very  doubtful  one.  ^ 

Liquor  ilAQNESii  Citratis,  U.S, — Solution  of  Citrate  of  Magnesium 
is  prepared  by  putting  into  a  strong  bottle  a  syrupy  solution  of  ettnU 
of  magnesium  containing  an  excess  of  citric  acid»  adding  bicarbonate 
of  potassium,  and  corking  tightly.  On  account  of  its  agreeable  taatt 
and  etferv'e&cence,  this  preparation  is  much  used  as  a  purgative,  h 
is  similar  to  Epsom  salt  in  its  action,  but  is  less  efficient,  more  apt  U 
gripe,  and  more  irritating.  It  ought  not  to  be  used  in  inflammatory! 
aflfections  of  the  bowels. 


Maonesii  Citras  Granulatus,  U.S. — Granulaled  Citrate  of  Mn^m, 
sium  contains  less  free  acid  than  the  «ulution,  and  is  therefore  some^ 
what  less  pleasant  to  the  taste.     The  dose  is  one  to  three  teaspoouftiii 


taken  in  solution  while  ettervescing. 


SoDii  Sulphas,  U.S. — Sulphate  of  Sodium,  or  Glauber*s  Sa/f,  ia  t^ 
present  manufactured  from  common  salt  by  means  of  sulphuric  acid 
It  occurs  in  six-sided,  very  efflorescent,  striated  prisms^  which  tinall) 
crumble  into  a  white  powder.  Its  taste  resembles  that  of  Epsom  salt, 
but  is  more  nauseous.  On  this  aeeount,  and  because  its  action  upon | 
the  economy  is  similar  to  but  hai'sher  than  that  of  the  sulphate  of! 
magnesium,  in  human  medical  practice  it  has  been  completely  supef 
seded  by  the  latter  salt.     Dose,  one-quarter  to  one-half  ounce. 


SoDii  Fhosphas,  U.iS. — Phosphate  of  Sodium  occurs  in  colorless, 
transparent  crystals,  which  eflioresce  and  become  opaque  on  exposur 
It  is  a  tribasic  phosphate,  one  part  of  water  acting  as  a  base.  It 
soluble  in  four  parts  of  cold  water,  and  has  a  saline  taste,  closely  i 
sembling  that  of  common  salt  In  large  doses  it  is  said  to  be  a  mlH 
saline  purgative,  but  as  such  is  at  present  VQry  rarely  used.  Within  il 
few  years  the  use  of  the  phosphate  of  sodium  in  chronic  infantile  dia 
rhcea  has  attracted  a  good  deal  of  notice.  Orio^inally  recommended,  i 
far  as  I  know,  by  Dr.  Routh,  in  his  work  on  Infant-Feeding»  as  being  i 
valuable  nutrient  or  alterative  in  children,  attention  has  been  especiallj 
drawn  to  the  phosphate  of  sodium  by  I)r.  William  Stephenson  {1 
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Med.  Journ.j  1867,  vol.  xiii.  p.  336).  He  bolioves  that  it  acts  upon  the 
liver,  and  adduces  much  clinical  evidence  in  favor  of  his  views.  The 
eases  in  which  he  especially  recommends  it  are  ^*  infants  who  are  being 
artificially  reared,  and  who  are  liable  to  fVequent  derangement  of  the 
bowels ;  also  when  the  phosphatic  elements  in  the  food  seem  deficient ; 
where,  fVom  the  character  of  the  motions,  there  is  a  deficient  or  defec« 
tive  secretion  of  bile.  It  is  thus  of  service  in  cases  of  chalky  stools  or 
white  fluid  motions,  and  in  many  cases  of  green  stools ;  also  in  duo- 
denal dyspepsia,  and  in  diarrhoea  and  weaning."  Dr.  S.  G.  Webber 
(^Boston  Med.  and  Surg.  Joum,,  1868,  vol.  i.  p.  5)  confirms  these  state- 
ments, and  I  have  seen  very  notable  effects  fVom  this  use  of  the  drug. 

PoTAssii  ET  Sonii  Tartras,  U.S. —  Tartrate  of  Potassium  and  Sodium^ 
or  Bochelle  Salt,  is  made  by  the  addition  of  the  carbonate  of  sodium  to 
a  solution  of  the  bitartrate  of  potassium.  It  occurs  in  largo,  colorless, 
transparent,  slightly  efflorescent,  prismatic  or  half-prismatic  crystals, 
which  are  soluble  in  two  and  a  half  parts  of  cold  water,  and  have  a 
slightly  saline  taste.  It  is  a  mild  saline  purgative,  decidedly  less  effi- 
cient, but  much  less  offensive  to  the  palate,  than  Epsom  salt  The  dose 
is  from  half  an  ounce  to  two  ounces,  properly  diluted. 

PuLvis  Effervesoens  Cohpositus,  U.S. — Seidlitz  Powder  is  in  two 
packets,  the  white  paper  containing  thirty-five  grains  of  tartaric  acid, 
the  blue  paper  forty  grains  of  the  bicarbonate  of  sodium  and  two 
drachms  of  Eochelle  salt.  When  they  are  taken,  the  powders  are  dis- 
solved separately,  the  solutions  added,  and  the  whole  drunk  while 
effervescing.  They  are  very  acceptable  to  the  stomach,  refrigerant 
and  laxative  rather  than  purgative.  Seidlitz  powders  are  used  almost 
exclusively  to  evacuate  the  bowels,  and  exhibited  after  blue  mass  to 
"carry  off"  mercurials,  etc.  They  should  be  taken  on  an  empty 
stomach,  as  before  breakfast.  One  powder  is  the  usual  dose ;  but  not 
rarely  even  two  powders  will  fail  to  purge. 

PoTAssii  Sulphas,  U.S. — Sulphate  of  Potassium^  or  Vitriolated  Tar- 
tar^ was  formerly  used  as  a  purgative,  but  is  no  longer  employed  in 
medicine,  except  in  the  preparation  of  Dover's  powder. 

Sulphovinate  of  Sodium  has  recently  been  brought  forward  as  a 
substitute  for  Epsom  salt.  A  very  great  advantage  is  claimed  for  it,  in 
that  it  has  a  refreshing  flavor  with  very  slight  bitterness,  and  when 
given  in  flavored  syrups  makes  a  very  pleasant  drink.  Its  action  is 
said  to  be  rapid  and  thorough.  The  dose  is  two  to  four  drachms  for 
children,  four  to  six  drachms  for  an  adult. 

DRASTICS. 
As  already  stated,  the  drastics  are  those  vegetable  cathartics  which 
arc  actively  irritant    With  perhaps  one  or  two  exceptions,  in  sufficient 
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amount  tliey  are  capable  of  caufiing  fatal  gastro-iDtestlnal  Irritatioa 
The  line  betweon  th©  drastics  and  tho  stronger  purgatives  is,  of  con 
placed  more  or  less  arbitnirily,  ainco  the  various  cathartics  differ  inl 
action  almost   by  insonsiblo  den^^oea.     Thus,  jalap,  although  includeii  I 
among  tho  drastics  in  this  work,  might  with  perhaps  even  greater  pro*] 
priety  bo  classed  among  the  purgatives,  since  it  is  ^ory  little  more 
active  or  irritant  than  is  senna.     Further,  these  remedies  in  combina* 
tion  seem  to  lose,  in  a  measure,  their  power  of  causing  irritation,  aad 
to  become  useful  purgatives.     A  fact,  however,  which  makes  the  class!- 
tic^tion  bore  employed  clinically  useful,  although  it  be  not  scientifically 
accurate,  is  that  none  of  these  remedies  should  be  used  when  a  purga- 
tive is  desired  to  relieve  gastro-intestinal  inflammation  or  irritation  ;  and, 
on  the  other  hand,  when  a  revulsive  action  is  wished  for,  aa  in  some 
cases  of  bmin-disease,  one  of  the  drastics  should  always  be  selected* 

JALAPA.-JAI1AP.    U.S. 

The  tuber  of  Exogonium  purga,  a  convolvulaceous  vine  growing  in 
Mexico,  Jalap  cornos  into  the  market  in  two  forms:  one,  that  of  the 
younger  roots,  which  ai*e  sold  undivided  ;  the  other,  that  of  the  old 
roots,  which  are  brought  into  the  market  in  transverse  or  longitudinal 
slices,  and  hi  pieces.  The  fir^t  variety  consists  of  very  hard,  irregularly 
globular,  brittle  roots,  about  the  size  of  a  shut  fist,  or  smaller,  and  often 
slashed  with  vertical  incisions,  made  for  the  pm-pose  of  facilitating 
drying.  The  section  of  jalap  is  always  distinctly  resinous,  if  not  to  the 
naked  eye,  at  least  to  the  vision  aided  by  a  lens.  The  active  principle 
is  a  duplex  resin,  one  portion  of  which  is  soft,  and  soluble  in  ether,  the 
other  {Ehodeoretin)  hard,  and  insoluble  in  the  latter  menstinium.  Bho- 
deoretin  is  asserted  by  both  Kayscr  and  Muyur  (U*S,  DUpemalor}/)  to 
be  the  purgative  principle  ;  but  Miv  J.  C*  Long  {Amer.  Journ.  of  Phann^ 
1861)  has  shown  that  the  soft  resin  is  equally  active.  The  percentage 
of  resin  varies  very  much  in  ditferent  specimens,  but  is  much  greater 
in  those  that  are  worm-eaten. 

Physiological  Action. — Upon  dogs  and  horses  jalap  (Stille,  Tkerd' 
peuticSi  vol.  ii.)  is  said  to  act  as  a  powerful  hydragogue  cathartic,  and 
in  overdoses  as  a  gastrointestinal  irritant,  Its  active  principles  are  iil>- 
sorbed,  since  Cadet  de  Gassicourt  produced  diarrhoea  in  dogs  by  the  free 
application  of  jalap  to  the  shaven  ekin,  and  J.  Muller  found  tho  resin  in 
the  blood  of  dogs  to  which  he  had  given  it  {Inaug.  Diss.^  Dorpat,  1885). 
Professor  Stille,  however,  asserts  that  it  does  not  impart  its  purgative 
properties  to  the  milk  of  nursing  women,  and  that  in  man  it  is  not 
absorbed  by  the  skin.  In  man  jalap  produces  free  hydragogae  Cfitharsi% 
often  with  nausea;  or^  if  in  overdoses,  violent  vomiting  and  purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  desirable  to 
produce  large  watery  stools.  It  is,  however,  very  rarely  used  alone. 
A  favorite  combination  with  many  practitioners  is  of  it  and  calomel. 
In  the  form  of  the  compound  powder  {Pidvis  Jalapm  Oompositus,  U.S^— 
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jalap,  thirty-five  parts,  cream  of  tartar^  aixty-five  parta),  jalap  is  vmy 
frequently  used  with  ^eat  advantage  in  ascites  and  also  in  other  forma 
of  general  dropsy.  It  is  believed  when  given  in  thia  way  to  exert  some 
infiuenee  upon  the  renal  functions  :  for  very  many  cases  the  proportion 
of  cream  of  tartar  in  the  officinal  compound  powder  ia  loo  small,  and 
ehould  be  increased. 

Administration. — The  dose  of  powdered  jalap  is  ten  to  twonty*five 
grains,  of  the  abstract  (AfMra^^tum  Jalapm^  U.S.),  five  to  thirteen  grains. 
The  resin  (Eesina  Jalapa^^  U.S.),  like  the  other  purgative  rufting,  is  pre- 
pared by  precipitating  a  saturated  finetnro  with  water.  According  to 
Husemann,  the  ordintiry  adulteratiooii  of  jtilap  resin  may  be  detected 
by  the  soluhility  of  the  substances  employed  in  the  oil  of  turpentine^ 
which  docs  not  alToct  the  genuine  article.  On  account  of  its  tasteless- 
TiesB,  this  preparation,  as  well  as  the  similar  one  of  scammony,  in  some- 
times employed  as  a  purgative  for  children.  The  dose  for  an  adult  is 
from  two  to  four  grains, 

COLOCYNTHIS^COLOCYNTH,    U.S. 

The  fhiit,  deprived  of  its  rind,  of  Citrcllus  Colocynthis,  or  bitter 
cucumber,  a  vine  growing  in  Soutli  Africa,  Japan,  Syria,  Egypt,  Tnrk oy, 
the  islands  of  the  Gi*eeian  Archipelago,  etc.  The  fruit  is  a  round  goui-d, 
fh>m  two  to  four  inches  in  diameter,  of  a  whitish  or  pale-yellow  color. 
It  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  drj''  and 
membranous,  whitish,  and  contains  Ibe  active  purgative  glueoside  Colo* 
et/nthin^  tirst  discovered  by  Ilerberger. 

Fhysioloqical  Action. — The  experiments  of  Orfila  and  Schrotf 
have  shown  that  upon  dogs  and  rabbits  colocynth  acts  ver}^  much  as  it 
does  in  man,  producing  copious  watery  evacuations,  and,  alt  bough  not 
®o  irritant  as  gamboge,  in  overdoses  causing  death  by  gastro-intesiinal 
irritation,  If  the  statement  of  Richter  that  violent  purgation  may  be 
induced  by  rubbing  the  abdomen  with  tincture  of  colocynth  be  true, 
the  active  principle  is  without  doubt  absorbed. 

Therapedticb, — Colocynth  is  rarely,  if  ever,  used  alone^  but  is  given 
IE  combmation  with  the  other  dnistics,  or  with  milder  purgatives,  to 
increase  their  activity.  It  is  frequently  added  in  small  quantity,  with 
advantage^  to  laxatives,  especially  when  the  constipation  is  somewhat 
obstinate.  Its  minute  bulk  is  often  of  great  advantage  in  these  eases. 
Neither  colocynth  nor  an}^  of  its  combinations  should  be  used  in  dropsy. 

Toxicology. — Colocynth  has  not  mi'ely  produced  death,  preceded 
by  hypercath arsis  and  the  usual  spnptoms  of  gastro-intestinal  irrita- 
tion. The  fatal  dose  probably  varies  very  much.  Christison  records 
the  death  of  a  woman  twenty- four  hours  after  taking  a  teaspoon  fid  and 
a  half  of  the  powder.  Roques  chronicles  a  fatal  result  produced  by 
less  than  a  drachm  of  the  powder  in  decoction,  but,  on  the  other  hand, 
namxtes  a  case  in  which  three  drachms  failed  to  kill  (Husemann,  Hand- 
knch  der  Toxicologie^  p.  625). 
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Administbation. — Colocyiitli  is  used  only  in  the  form  of  the  extrad 
(Extractum  ColocifnthidiSi  TJ,S.), — UBeful  as  an  addition  to  laxative^ — 
do8e>  as  a  purgative,  three  to  five  grains ;  and  of  the  compound  extract 
(Extractum  Coloct/nihidis  Compositutn^  U.S.),  which  containa  extract  of 
coloeyiiUi,  nixteen  parts,  purifiod  aloes,  fifty  parts,  resin  of  ecammony, 
fourteen  parts,  cardamom,  six  parts,  soap,  fourteen  parte,  and  ia  a  very 
uejeful  purgative  preparation,  either  as  a  laxative  in  minnte  dose  (ooe 
to  three  grains),  or  in  large  doaa  (five  to  twenty  grains)  aa  aa  actlvd 
purgative* 

SCAMMONIUM^SCAMMONY.    U.S. 

A  resinous  exudation  from  the  root  of  Convolvulus  Scamnionia,  a 
vine  growing  in  Syria,  It  is  said  to  be  obtained  by  cutting  off  the 
root  obliquely  about  two  inches  from  the  origin  of  the  stems,  and  eatcb* 
ing  in  shdls  the  few  drachms  of  milky  juice  which  exude  from  each 
root.  From  these  shells  it  is  emptied  into  a  vessel  and  allowed  to  con- 
crete. Before  exportation  it  is  usually  adulterated  with  the  expressed 
juice  of  the  leaves  and  stalks,  and  with  chalk,  flour,  ashes,  sand,  etc. 
This  adulteration  was  formerly  carried  to  a  very  gi-eat  extent,  but  is  at 
present  indulged  in  to  a  much  less  degree.  The  pure  or  Virgin  Seam- 
momj  is  in  iiTegular,  rough,  fissured  masses,  of  various  sizes,  commonly 
solid,  with  a  dull  resinous  fmcture,  and  of  a  dark  greenish  color,  in- 
clining to  black*  The  smell  is  peculiar,  resembling  that  of  old  cheefte. 
The  taste  after  a  time  is  acrid.  Factitious  or  adulterated  sciimmony 
occurs  in  cakes  of  various  sizes  and  shapes,  and  is  sometimes  spoken 
of  as  auujkici^ous  or  cretaceous  scammony,  according  to  the  material  used 
for  its  adulteration.  The  active  principle  of  scammony  is  a  resin,  very 
similar  to  that  of  jalap.  The  proportion  of  this  resin  in  the  drug  rarieS| 
accoi'ding  to  the  purity  of  the  article,  from  eight  to  ninety  per  cent. 
The  U.S.  Pharmacopoeia  directs  that  scammony  shall  contain  seventy- 
five  per  cent  of  the  rosin. 

ToERAPEUTics. — Scammony  acts  upon  the  system  like  jalap,  but  is 
somewhat  more  irritatiu;^,  and  therefore  moi-e  apt  to  gripat  severelVi 
and  is  still  more  strongly  contra-indicated  in  infiammatory  diseases  of 
the  intestinal  canal  It  is  decidedly  less  drastic  than  gamboge.  It  is 
never  used  alone,  but  in  combination  with  other  less  active  cathartics. 
The  dose  of  the  rmn  {Resma  Scammonil,  U.S.)  is  two  to  five  grains. 


As  all  the  ingredients  have  been  noticed,  the  present  seems  the 
proper  place  for  the  considoration  of  PiluLjK  Cathartic's  CoMl»ostTJB, 
U.S. — Compound  Cathartic  Pills.  These  popular  pills  contain  each — 
compound  extract  of  ooloeynth,  one  and  a  third  grains;  abstract  of 
jalap  and  calomel,  each  one  grain  ;  gamboge,  one-fourth  of  a  grain. 
As  there  is  soap  in  the  first  ingredient,  tho  calomel  is  sooner  or  later 
reduced  to  the  black  oxide  of  mercury. 

The  compound  cathartic  pills  are  a  very  efficient  purgative,  generally 
not  producing  much  griping.     They  cause  large  watery  stools,  and  are 


CATBARTICS, 


CflO 


mi*ed  when  it  is  desired  to  empty  the  bowels  und  deplete  from  the  portul 
circulation.  On  account  of  the  mercury  in  them,  they  ahould  not  be 
^iised  as  an  habitual  laxative. 


PODOPHYLLUM-PODOPHYLLUM.    U.S. 

The  rhizome  of  Podophyllum  pcltatum,  or  May-apple,  a  poren^ 
Bial  herb,  growing  in  the  Norlheru  and  Middle  United  States.  Podo- 
jjhyllnm  occurs  in  simple  or  branched,  cylindrical,  brownish  pieces, 
about  the  thickness  of  a  goosc-quill,  smooth  or  wrinkled  loni^ntodinally, 
ot\en  obscui'ely  marked  with  the  scai-s  of  leaf-scalcSj  and  furnished  with 
numerous  rootlets  or  their  remnants  attached  to  the  lower  surface.  The 
taste  is  bitterish,  acHd^  nauseous.  The  rhizome  contains  the  alkaloid 
Berberinej  but  the  purgative  power  resides  in  two  resins^  one  soluble, 
the  other  insoluble,  in  ether  * 

Physiolooioal  AcTfON, — ^The  experiments  of  Dr.  Snow,  of  Dr,  S* 
H.  Percy  (American  Mett  Times,  vol.  iv.),  of  Dr.  F.  E.  Anstie  (Med. 
Times  and  Gaz.,  March,  1863),  and  of  othere,  have  shown  that,  whether 
administei^ed  by  the  mouth  or  hypodcrmieally,  podophyllum  produces 
in  the  lower  animals  purging,  with  colicky  pains  and  sometimes  vomit- 
ing. If  the  dose  be  sufficient,  the  stools  are  bloody,  and  after  large 
amounts  death  occui's,  preceded  by  hypercatharsi«,  prostration,  and 
slight  convulsions.  On  po»t-niurtem  examination,  Dr  Anstie  found  in- 
tense inflammatioQ,  with  nleerution  of  the  mucous  membrane  of  the 
smail  intestines.  Upon  man  podophyllum  acts  as  upon  these  animals, 
producing  in  large  doses  violent  cathai'sis,  accompanied  by  much  pain, 
and  is  probably  capable  of  acting  as  a  fatal  gastro-inlcrttinul  irritant. 
Ten  grains  produced  in  a  strong  woman  violunt  bilious  but  not  bh>ody 
vomiting  and  purging,  with  collapse,  but  final  recovery  (P/u7a.  Med, 
Times,  xii.  520).  The  experiments  already  mentioned  show  that  it  acts 
by  being  absorbed,  which  is  contirmod  by  the  experience  of  Dr.  Percy, 
who  found  that  its  application  to  an  ulcer  was  followed  by  ita  speeifio 
effects.  It  has  been  claimed  that  it  acts  especially  upon  the  liver;  and 
much  clinical  testimony  has  been  adduced  to  support  this  view,  which 
is  also  confirmed  by  the  experiments  of  Rutherford  (see  p.  (i69). 

Yery  large  doses  are  distinctly  poisonous.  A  child  four  years  old 
was  killed  in  this  city  by  an  unknown  amount.     The  symptoms  were 


•  PcMiowyasoiiki  lUles  (Arek,  /.  Ejrper.  Path.  n.  Pharm.,  xiii.  40)  th*t  ii«  has  iBol&ted  A 
crjfttaM'mft  »ub«Unc«  (Podophythioxin)  wbioh  he  helievtiei  to  b«  the  aoitve  part  of  podophjl- 
liti.  One-tenth  af  a  grain  of  it  in  ti  cat  produaod  fi»tal  vomiiipg  nod  purgmg.  By  the  octio'a 
of  ftflnlkali  it  i:!  re<)i>lviMl  mto  two  aubiiaaccSf  pitcrftpadophtfltm  Aiad  podt/ph^ilintc  acid,  which 
also  ejtlit  in  the  rhiiomo.  Pikrop*nl4>pJijKin  roFembloa  podophyllotoxLu  iq  iU  action  upon  the 
organiain,  but  is  lest  poir«ffuL  Dr.  D.  0.  Brau  hoa  ntod  podophyllotoxtn  m  a  parj(ativ*e  for 
children,  and  finda  it  to  represent  podophjlliu  complutely.  To  a  child  thirteen  years  old  he 
give*  from  sii-  to  nine-huadrodtha  of  a  grain  (.-IrcA.  /.  iCinderhcttl',^  ii.,  1880).  Podophyllo- 
loxin  hm  been  emploj&i  hypodermiuiijlj  by  Drs.  Dudley  and  Ca&tle  {Med.  i\Wt,  18S(S,  irol, 
if.  p.  509).  One-tenth  of  a  grain  dissolved  in  alcohol  proiluced  looal  initation,  and  in  only 
one  ease  out  of  four  hud  any  decided  influouov  upon  the  bowetii. 


700 


LOCAL  REMEDIES, 


repeated  vomiting,  elight  purging,  collapse,  and  finally  coma,  ending  in 
epileptiform  convulsions  (Dr.  T.  G,  Morton).  An  iii&nt  twenty-two 
months  old  recovered  from  four  grains  {Amtr ataman  Med.  ^ciz.,  ii.23T). 

ThebapeuticS/ — Podophyllum  is  a  powerful  2>urgative,  which  nsuuUy 
requires  ten  or  more  houns  to  act,  and  produces  ''  bilious  discharge" 
with  griping  pains.  In  this  country  it  is  very  lai^ely  used  in  cuaes 
of  acute  constipation,  and  with  very  good  effect;  it  has  also  been  com- 
mended very  highly  by  numerous  praeti  doners  in  the  so-called  "ftfhm 
attacks"  Owing  to  tho  extreme  slowness  of  ita  action,  it  is  not  well 
adapted  for  combination  with  biisker  cathartics.  The  same  quality 
tits  it,  however,  for  use  with  calomel,  it  re^juiring  nearly  the  siTn« 
length  of  time  as  that  drug  to  produce  purgation,  L,  Lewis  (BM, 
Med.  Journ.^  1876,  iL  546)  affirms  that  in  small  repeated  doees  (ff, 
^  t.  d.)  it  is  a  powerful  stimulant  of  the  gustatory  nei'ves. 

Administration.— Although  an  extract  (^Extractum  PodophtfUt)  is 
officinal^  yjodopijyllum  is  scarcely  ever  given  in  any  other  form  thm 
that  of  the  resin,  coramonl}'-  known  as  Podophyllln,  Besina  Podoph^lll 
(U.S.)  is  prejmred  by  precipitating  a  concentrated  tincture  with  water: 
as  herberiae  is  soluble  in  the  latter  monstruum,  the  resin  as  thus  ob- 
tained is  free  from  the  alkaloiti.  The  portion  of  this  duplex  resin  ^ 
%vhich  is  sokibie  in  other  is  certainly  more  actively  purgative  than  the  H 
other  part,  to  which,  indeed,  any  purgative  property  is  denied  by  fiome, 
Dose,  as  a  purgative,  from  one-sixth  to  one-fouj*th  of  a  grain  j  U  % 
laxative,  one- twelfth  of  a  grain, 

EliATERIUM. 

A  substance  deposited  by  the  juice  of  tho  fruit  of  Momordica  El^  ■ 
terium,*  or  squirting  cucumber,  a  native  of  Greece,  but  cultivated  in 
England,     In  the  interior  of  the  ovate  fruit  is  an  elastic  sac,  which  con- 
tains the  seeds,  and  at  ripening  becomes  so  distended  with  juice  that 
when  the  fruit  fiiHs  off  the  vino,  and  the  support  is  removed  from  tha^H 
stem  end,  a  rupture  occurs  at  tho  hitter  position,  and  the  liquid  witl^| 
the  seerls  is  forcibly  projected.     The  medicinal  principle  is  said  to  be 
contained  only  in  (his  inner  juice.     In  order  to  avoid  loss,  the  fruit  is 
|Hcked  with  a  piece  of  tho  stalk  adherent  to  it  before  ripening,  and  is 
opened  by  slicing.     Elaterium  occurs  in  hght,  friable,  sh'ghtly  incurved, 
greenish-gray  cakes  about  a  line  thick.     Tho  taste  is  acrid  and  bitter; 
the  fractum  finely  granular.     Owing  to  the  variability  of  commercial 
clatcrium,  the  U.S.  Phurmacopneia  now  recognizes  only  the  active  priniS 
ciple,  Elaferin  {Elatcrmurn^  U.S.),  which  was  first  separated  in  a  pail9 
state  by  Morrios  (Repertor.  fur  Fharm.j  xxxix.  134).    It  crystallizes  in 
colorless,  shining,  rhombic,  six-sided,  odorless  tables,  of  a  very  bitter 

*  In  Bmitl  the  fruit  of  the  MomorJi«a  bucha  is  uRed  tn  dropij,  And  ftppe*rt  to  be  »  rio^ 
lest  hjdrajfoj^no  e&thnrtic,  cAusing  both  dlarrhcca  fttid  vutuiting  wbeQ  given  hy  the  fftoiiiAoli« 
and  Tomitiog  oitlj  when  given,  lu  it  usuatlj  it  in  Br&ril,  by  ii^eeiion^    £ee  Zoucf.  Mtd,  Bm  ' 

8U,  issrj. 
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fiharp  ta^te  and  nciilral  rouction.  According  to  Dr.  II.  Kohlcr  (Vir- 
chow's  Archiv^  Bd.  I  p.  287),  it  is  insoluble  in  water  and  in  glycerin, 
readily  soluble  in  cold  alcohol,  and  soluble  with  difficulty  in  ether  and 
in  turpentine.* 

Physiological  Action. — ^Locally  applied,  elatoriuin   is  a  very  de- 
cided irritant,  producing,  according  to  Pereira,  ulcerations  in  the  fingers 
of  those  who  handle  the  fruit  and  prepare  the  drug  for  market.     When 
I  taken  internaily,  it  acts  on  mun  aa  a  most  powerful  hydragogue  caihar- 
t  tic.  producing,  when  the  dose  and  administration  aro  properly  regulated, 
enormous  watery  8took,  without  much  irritation.     Oji  the  lower  animals 
itfi  action  is  much  loss  certain,     Viborg  atisertft  that  a  horse  was  nnat*- 
fccted  by  a  pound  of  elaterium  fruit;  and  I  have  given  one  and  even 
I  two  grains  of  a  presumably  active  elaterium  to  a  dog  without  pro- 
ducing very  obvious  results.     If  the  dose  bo  HutlicionLly  large,  all  ani- 
I  mala  probably  are,  however,  l^atally  atfcctod  by  elaterium,  pcrislii ng  by 
1  progressive  depression.     Professor  Stille  assorts  (Therapeufu%  voL  ii. 
p,  459)  thjit  the  death  is  not  rai-ely  preceded  by  violent  vomiting  and 
purging;  and  even  when  these  are  absent  during  life,  post-mortera  ex- 
amination reveals  congestion  and  intlanimation  of  tho  gastric  and  intes- 
tinal mucous  membranes.     In  none  of  my  own  experiment?*,  which  have 
not  been  very  numerous,  has  any  purging  been  present;  further,  in 
'  Dr,  Edhlers  elaborate  investigation  {ioc.  dt.)^  elatenura  dissolved  in 
alcohol  was  injeetod  under  the  skin,  the  powdered  olateiium  was  put 
into  the  rectum^  and  was  given  by  tho  muuth  after  tlic  gall  duct  had 
been  tied  so  as  to  prevent  the  flow  of  bile  into  the  intestine,  and  in 
neither  caHc  was  there  any  purging,  but  prostration,  apathy,  disturbed 
respiratiun,  salivatiun,  and  violent  cunvulsions,  ending  in  death.     From 
these  experiments  Dr.  Kohler  draws  the  conclusion  that  elaterium  ex- 
erts a  general  netion  upon  the  system^  for  which  its  introduction  into 
the  blood  is  all  that  is  requisite,  and  also  a  purgative  influence,  for 
which  it  is  necessary  that  there  be  bile  in  the  duodenum  to  dissolve 
the  elaterium  and  cause  it  to  act  locally  on  tho  intestine.     The  objection 
to  this  conclusion  is  that  our  present  light  seems  to  indicate  that  cla- 
tcriura  does  not  purge  dogs  and  rabbits^  even  when  given  by  the  mouth. 
Further,  elaterium  applied  externally  will  cause  purging  in  man  (see 
;  -Btille,  Therapeutics^  voh  ii.  p.  459).     So  that  the  application  of  the  con- 
clusions arrived  at  by  Knhler  to  man  is  incoriN3ct,     Kohler  s  expori- 
'   mentd  proved  that  in  animals  elaterium  is  absorbed,  even  when  given 
bj  the  mouth,  since  ho  found  it  in  the  urine  of  the  poisoned  dogs  and 
rabbits. 

Teieeapeutics. — Elaterium  is  certainly  the  moat  efficient  of  all  the 
hydragogue  cathartics,  producing  in  properly-regulatod  doses  tho  freest 
evacuations  with  comimratively  littlo  pain  and  irritation.     It  is  thero- 


•  For  tho  boharior  of  eintcrm  with  various  rcagenfa,  and  for  tbo  methods  of  si>ftrcliin^  for 
il  in  modica-tegal  iai'esti;fJitiuiiS|  tlie  reader  \s  referred  to  Dr.  KdhlGr'i  mQiuDir. 
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fore  indicated  whenever  a  powerful  cathartic  of  such  nature  is  indi- 
cated. It  id  the  most  eflieient  of  all  the  medk-ines  of  the  class  in 
general  dropstf  or  in  ascites.  As,  however,  ita  action  is  very  exhausting, 
great  care  should  be  exercised  not  to  give  it  in  too  hirge  doses,  and  also 
to  support  the  Btrengih  of  the  patient  during  the  period  of  purgation, 
and  afterwards,  by  aleohotic  Btimulants,  ca^ilV'drgeetcd  nutritious  food, 
and  appropriate  hygienic  measures.  In  the  latter  stages  of  dropsy  the 
in  judicious  use  of  elaterium  may  favor,  and  no  doubt  has  accelerated, 
the  iatal  result,  by  intensifying  the  exhaustion.  An  idea  has  prevailed 
that  elaterium  is  especially  valuable  in  ur(Vmiay  because  it  prwiuces  an 
elimination  of  the  urea  in  the  stools;  but  I  have  been  unable  to  find 
authority  for  the  asnerted  elimination.  Be  this  as  it  may,  however, 
elinical  experience  has  demonstrated  the  utility  of  elaterium  in  chronic 
renal  disease.  In  order  to  deplete,  elaterium  has  been  employed  in 
various  diseases ;  but  this  use  is  not  to  he  encouraged,  and  egtpe^iall; 
when  thciH3  is  any  gastro-intcstinal  irritation  or  inflammation  are  th* 
salines  much  preferable  to  elaterium.  In  cases  of  plethora,  however, 
when  there  is  a  sudden  determination  of  blood  to  tfie  head  and  a  very^;^^ 
powerful  impi-easion  is  needed,  the  vegetable  cathartic  may  beadvan — ^^. 
tageously  employed. 

Toxicology.— Elaterium  is  without  doubt  capable  of  dcstroyine^^^ 
life,  and  that,  too,  when  not  in  large  quantity.  I  know  of  but  iiiii_  m  n 
recorded  ileiith, — that  of  a  woman  who  took^  by  the  advice  of  a  quacks ^^ 
two  and  two-fi ft hs  grains  of  the  extract  of  elaterium  and  sixteen  grain^s^vs 
of  rhubarb.     Violent  and  uncontrollable  vomiting  and  purging  camc^^v^ 

on,  and  proved  fatal  in  thirty- six  hours.     After  deaths  the  gastro-intes * 

tinal    mucous  membrane  showed   marked  evidences  of  inflammation • 

(See  Beck's  Medical  Jurisprudence,  12 tb  ed.,  vol.  ii.  p.  719.) 

Administration.— It  is  not  safe  to  commence  with  more  than  one 

©isth  of  a  grain  of  elaterium^  to  which  should  be  united  a  grain  of  tho^^ 
extract  of  hyoseyamua  and  a  drop  of  some  aromatic  oil     The  doso^^ 
of  the  officinal  elaterin  is  onetwentieth  of  a  grain ;  of  the  trituration-^^' 
(^Trituratio  Elaterini — 1  to  10,  U.S.),  half  a  grain.     Elaterium  when 
injected  hypodermically  produces  free  purgation;  but  this  method  of 
administration  is  not  justifiable,  on  account  of  the  excessively  severe 
local  irritation,  which  has  been  the  cause  of  fatal  tetanus  (case,  Therap, 
Gaz.y  vol,  ii.  p.  27), 


CAMBOGIA-aAMBOaE.    n,s. 

A  gum  resin,  obtained  in  Siam  by  l>reaking  off  the  leaves  and  young 
Bhoots  of  the  tree  known  b}-  botanists  as  Garcinia  3Iorella,  and  catch- 
ing in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles 
consist  of  hollow  bamboos^  the  juice  hardens  into  cylindric-al  casts, 
striated  externally,  and  with  a  central  cavity  due  to  the  loss  of  sub* 
stance  in  drying.  This  is  the  so-caliod  pipe  gamboge.  Gamboge  in  &ort$ 
occurs  in  irregular  masses.     Gamboge  is  a  hard,  rosinoid  substance, 
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of  a  brittle,  often  conehoidal  fVaeture,  of  a  deep  reddish-orange  color 
on  exposed  surfaces,  more  yellowish  when  freshly  broken,  affording  a 
bright-yellow  powder,  insoluble  in  water,  with  which  it  forms,  how- 
ever,  an  intensely  yellow  emulsion.  It  has  little  or  no  taste,  but  when 
chewed  produces,  after  a  time,  an  acrid  sensation  in  the  fauces.  It 
contains,  according  to  Christison,  as  much  as  seventy-two  per  cent,  of 
gambogic  acid,  a  resinous  acid  of  a  cherry-red  color,  forming  red  salts 
with  alkalies.  This  would  appear,  however,  to  be  only  one  of  the  pur- 
gative principles  of  the  drug,  since  it  is  less  drastic  than  an  equal 
weight  of  gamboge  (Christison,  Ann.  Chem.  Fharm,  xxiii.  185 ;  Pabo, 
Additam,  quced,  ad  Virtutes,  etc.,  Dorpat,  1851 ;  Daraszkiewicz,  Melete- 
mata  de  Eesinarum,  etc.,  Dorpat,  1858) :  five  grains  of  it  produced  in 
some  persons  only  watery  evacuations,  in  others  not  even  thone,  and  as 
much  as  seventeen  grains  have  been  taken  without  more  serious  effect 
than  severe  purgation. 

Physiological  Action. — Administered  by  the  mouth  to  dogs,  cats, 
horses,  and  probably  other  of  the  lower  animals,  gamboge  acts  very 
generally  as  a  violent  drastic  cathartic ;  but  from  the  experiments  of 
Schaur  and  of  Orfila  it  would  appear  to  cause  sometimes  simply  vomit- 
ing,  and,  when  in  very  large  amounts,  death,  without  any  marked 
symptoms  other  than  those  of  progressive  depression.  In  such  cases 
the  gastro-intestinal  mucous  membrane  was  found  highly  inflamed,  and 
the  intensity  of  the  irritation  probably  paralyzed  the  intestinal  func- 
tions. According  to  Daraszkiewicz  and  to  Schaur,  in  order  for  gam- 
bogic acid  to  act  as  a  purgative  the  presence  of  bile  in  the  intestine  is 
necessary.  As  it  has  been  determined  by  Schaur  (quoted  by  Huse- 
inann,  p.  754)  that  the  hypodei*mic  administration  of  gamboge  to  dogs 
results  simply  in  the  production  of  local  abscesses,  and  as  A.  L.  Kichter 
asserts  that  when  applied  to  raw  surfaces  in  man  it  acts  merely  as  a 
local  irritant,  it  would  appear  that  gamboge  does  not  act  by  absorp- 
tion, and  the  alkaline  juices  of  the  alimentary  canal  probably  dissolve 
it  so  that  it  can  readily  be  taken  up  by  the  villi.  Nevertheless,  both 
Gmelin  and  Tiedemann  assert  that  they  have  found  its  principles  in 
the  urine,  Schaur  has,  however,  been  unable  to  detect  it  in  the  urine 
of  persons  or  of  animals  taking  it.  Even  when  he  injected  large  quan- 
tities of  it  into  the  blood  of  dogs  he  failed  to  find  it  in  the  urine, 
although  he  did  obtain  a  resinoid  substance  which  he  believes  to  be  a 
derivative  of  gambogic  acid.  Lewis,  Abeille,  and  Ferriar  assert  that, 
when  given  in  certain  ways,  gamboge  acts  as  a  decided  diuretic.  If 
this  be  true,  absorption  of  it  must  occur. 

Therapeutics. — On  account  of  the  intense  irritation  which  large 
doses  of  it  produce,  gamboge  is  very  rarely,  if  ever,  used  alone  as  a 
purgative,  but  is  employed  to  give  sharpness  to  purgative  combinations. 
In  very  obstinate  habitual  constipation  it  has  been  used  in  doses  of  one 
or  two  grains  as  a  decided  laxative.  Its  use  as  a  hydragoguo  in  dropsy 
is  to  be  absolutely  condemned,  it  being  much  less  effective  for  this  pur- 
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pose,  and  more  irritating,  than  various  other  substances.  Thodowof 
gamboge  is  from  two  to  five  grains,  made  into  pill  with  soap,  orgiTa 
in  alkaline  solution. 


OLEUM  TIGUI-CROTON  OIL.    U.S. 

Tho  fixed  oil  obtained  from  the  seeds  of  Croton  Tiglium^  a  oupU 
biacoous  shrub  of  Hi  n  dost  an  and  other  portions  of  Southern  A? 
This  oil  is  quite  visoid,  varies  in  color  fl*om  a  pale  yellow  to  a  dirk 
reddish  brown,  and  has  an  acid  reaction.  Its  taste  is  hot,  acrid,  and 
oxtrt>rnuly  persistent;  its  odor  iaint,  but  peculiar.  The  eom]>0!*itioa 
of  croton  oil  is  very  complex,  and  the  active  purgative  principle  hm 
not  as  yet  been  separated.  Tho  most  important  of  the  substances  so 
far  discovered  in  the  drug  is  that  found  by  T,  Schlippe  and  named  hj 
him  CrotonoL  According  to  this  investigator,  it  is  not  tho  purgative 
principle,  although  to  it  tho  drug  owes  its  power  of  causing  a  peculinr 
dermal  inflammation, 

PtiYSfOLociicAL  Action, — Locally  apph'ed,  croton  oil  is  an  intenso 
iiritunt,  producing  upon  the  skin  an  eruption  which  is  at  first  papular 
Init  in  a  very  short  time  becomes  pustular.     This  effect  of  the  drug  wilt  | 
be  considered  more  in  detail  under  tho  heading  of  Count  or- Irritant* 
When  given  by  the  mouth,  croton  oil  affects  the  horse,  the  dog,  and  prob- 1 
aidy  other  mammals,  as  it  does  man,  producing  violent  purging,  with) 
severe  griping,  and,  when  in  sufficient  amount,  fatal  gastro-inteslind 
inflammation.     Tho  question  as  to  whether  it  acts  by  producing  a 
simple  local  impression  or  by  absorption  is  unsettled.     In  the  expert* 
ments  of  ITcrtwig  (Stille,  Therapeutics^  2d  cd.,  vol.  ii.  p,  449)  and  of 
Bucheim  (  Vtrckow's  Arckii\  xu.  1),  purgation  did  not  follow  the  injec- 
tion of  the  oil  into  the  veins  of  animals;  but  Conwell  obtained  a  reflutt 
contrary  to  this,  and  there  is  considerable  testimony  that  it^  external 
use  in  man  is  sometimes  followed  by  pui*ging  (Stille,  Therap,,  2d  e/^lf  I 
vol.  il  p.  451).     The  probabilities  seem  to  be  in  favor  of  the  pufgatioi| 
being  at  least  in  part  due  to  absorption  of  the  oil 

Therapeutics, — Croton  oil  is  a  very  rapidly  acting,  violent  drastw 
and  hydrtigogue  cathartic^  It  is  chiefly  used  in  cases  of  obstinate  con 
stipation  fruni  disease  of  the  nervous  system  or  fix)m  lead-poison ingj 
The  fact  that  a  drop  of  it  placed  upon  the  tongue  will  purge  actively 
])eculiarly  fits  it  for  use  in  mania,  deiirium  tremens,  and  other  diseases 
when  tho  patient  refuses  to  take  medicine.  When  it  is  desired,  as  in 
some  brain-diseases,  to  rovulso  through  the  bowels,  croton  oil  is  prob- 
ably the  most  available  of  the  cathartics.  The  dose  is  one  drop,  which 
may  be  administered  in  pill,  in  emulsion,  or  by  simply  placing  it  upon 
the  tongue.     In  ovei'doses,  croton  oil  is  a  violent  poison. 

Toxicology. — Although  in  small  amounts  croton  oil  causes  such 
severe  symptoms,  yet  in  larger  quantities  it  has  failed  to  i>rodaee  as 
serious  results  as  would  bo  naturally  expected.  It  is,  however^  very 
possible  that  in  at  least  some  of  these  recorded  cases  tho  oil  was  adul- 
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terated.  Cowan  has  reported  a  case  (Husemann,  Toxicologie,  Bd.  ii.  p. 
443)  of  a  child,  four  years  old,  who  recovered  in  two  days  from  a  tea- 
spoonful  of  croton  oil  taken  on  a  full  stomach ;  Adams  {Ibid.)  saw  re- 
covery in  an  adult  after  the  ingestion  of  a  drachm ;  and  in  the  Boston 
Med,  and  Surg,  Joum,,  1868,  i.  294,  is  recorded  the  case  of  a  woman 
who  took  about  an  ounce,  was  vomited  forty-five  minutes  afterwards 
with  mustard,  and  finally  recovered.  The  minimum  fatal  dose  is  not 
known,  and  probably  varies  greatly.  A  child  aged  thirteen  months 
was  killed  by  a  quantity  believed  not  to  exceed  three  minims  {Med. 
Times  and  Oaz.y  1870,  i.).  Giacomini  (Stille,  Therapeutics^  vol.  ii.  p.  451) 
reports  a  case  in  which  twenty-four  grains  of  the  drug  proved  fatal  in 
as  many  hours :  although  there  were  but  four  stools,  the  patient  pre- 
sented the  symptoms  of  general  collapse,  preserving  consciousness  to 
the  last.  A  little  less  than  two  drachms  has  caused  vomiting  and  death 
without  purging  {Amer.  Joum.  Med.  Sci.,  April,  1874).* 

HsLLSBOBUS  Niger. — Black  hellebore  is  the  root-stock  of  Hellebo- 
ras  niger,  a  native  of  Southern  and  Middle  Europe.  It  contains  two 
active  medicinal  principles,  Helleborein  and  Helleborin.  Both  of  these 
substances  are  glucosides.  According  to  Marm6  (quoted  by  Huse- 
mann),  helleborein  is  an  active  cardiac  poison  and  a  drastic  purgative, 
while  helleborin,  although  having  to  some  extent  the  latter  property, 
acts  chiefly  as  a  narcotic,  producing  in  animals  at  first  inquietude,  soon 
followed  by  paresis  both  of  motion  and  of  sensation,  constantly  deep- 
ening after  large  doses  into  death. 

Black  hellebore  when  taken  by  man  is  said  to  cause,  if  in  sufficient 
quantity,  violent  catharsis,  with  vomiting,  abdominal  pains,  cramps, 
and  convulsions,  which  have  ended  fatally.  Locally  applied,  the  fV*esh 
root  is  a  violent  irritant.  It  has  been  used  in  times  past  as  a  hydra- 
gogue  cathartic,  but  appears  to  be  both  uncertain  and  very  harsh  in 
its  action,  and,  in  this  country  at  least,  is  never  used  at  present.  The 
extract  and  the  tincture  are  purgative  in  doses  of  ten  grains  and  two 
fluidrachms  respectively. 

^  For  other  OMes,  see  Med,  Oat.,  vol.  zliii.;  Edinh.  M«d.  Joum.,  1861 ;  Lancet,  1870,  i.  ; 
BrU.  Med.  Jaum,,  1874,  i.;  Attn,  d'ffyg,,  1871,  i. 
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BiuRETios  are  mediotnes  need  for  the  purpose  of  increasing  thotlow 
of  urine.     Some  of  them,  without  doubt,  act  directly  upon  the  secreting 
structure  of  the  glands,  but  others  of  them  induee  the  increased  eecre- 
tion  indirectlj,  by,  In  some  way,  removing  the  obstacle  to  Becrction. 
It  19  notorious  that  diuretics  often  fail  in  practice  when  their  action 
is  most  urgently  needed.     This  resulte,  in  many  cases,  from  the  nature 
of  the  disease,  and  is  not  becaiifs^e  diuretics  are  powerless  or  uncertain - 
Thus,  in  cardiac  disease  the  congestion  of  the  kidneys  may  bo  so  grea** 
as  to  render  secretion  impossible  j  and  it  ia  equally  evident  that  who*^ 
the  tubules  are  destroyed  by  Brigbt's  disease  medicines  must  bo  powe^' 
lesa  to  provoke  excretion. 

There  are  certain  agencies  whose  influence  upon  the  kidneys  shoiil*^ 
never  be  lost  sight  of  in  exhibiting  diuretics.     Thus,  cold,  by  eheckim  J^ 
the  secretion  of  the  skin,  often  acts  as  a  most  etIScient  remedy  of  &^  *^ 
class.     Again,  mere  vascular  fulness  tends  to  provoke  excretion  of  watc::^^ 
by  the  kidneys.     This  assertion  does  not  rest  simply  upon  theory*     T   '^^ 
an  elaborate  series  of  experiments,  E.  Roux  (Archives  Pkysiol.,  187 *-^'- 
p.  578)  found  that  the  ingestion  of  large  quantities  of  water  erreatl^;^' 
increased  the  flow  of  urine,  but  did  not  sensibly  affect  the  elirainaiio  ^c3 
of  urea  or  uric  acid,  although  the  elimination  of  the  chlorides  Beeme^::^ 
to  bo  augmented;  in  Bocker's  experiments,  however  i^Brit.  and  For^^ ■ 
Med.-Chir.  Mev.,  xiv.,  1854),   large  draughts  of  water   increased   no-'* 
only  the  amount  but  also  the  solids  of  the  urine.    The  in\-estigation^^ 
of  J.  Meyer  {Hoffmann  und  Schwalbe's  Jahresb,,  1881,345)  explain  thes^^* 
discrepancies  and  show  how  water  may  be  of  service  in  various  dtBcaae^  — 
He  found  that  at  times^  when  the  tissues  were  full  of  the  products  of^ 
disintegration,  the  effect  of  water  in  increiising  elimination  was  yen 
marked,  but  that  upon  the  wasting  processes  of  the  body  the  watei 
exerted  no  influence.     It  would  seem,  therefore,  that  while  we  c&nnoi 
by  water  produce  tissue-disintegnition,  we  can  by  it  wash  out  the 
tained  products  of  tissue-change  ;  and  I  cannot  help  suspecting  that  th 
great  rarity  of  uninheritod  gout  in  America  has  some  connection  with 
the  universal  habit  of  drinking  water  very  freely.     The  taking  of  large 
draughts  of  simple  water  at  regular  intervals  has  been  found  to  act 
very  favorably  in  acute  Brtghfs  disease,  greatly  increasing  the  urinary 
flow,  and  at  the  same  time  lessening  the  irritation  of  the  kidneys.     In 
various  iuflammations  or  irritations  of  the  geni to-urinary  organs,  an  tn 
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gravel,  whenever  it  m  desired  to  make  the  gocretion  less  irritatiQg  or 
less  concentriited,  the  value  of  water  as  an  adjuvant  to  medicinal  diu- 
retics should  always  be  taken  advantage  of. 

There  certainly  is  a  very  marked  antagonism  between  tho  bowels 
and  the  kidneys,  so  that  free  catharsis  reduces  very  decidedly  the  se- 
cretion of  urine.  There  is  also  an  antagOQistic  relation  between  the 
skin  and  the  kidneys,  so  that  an  increase  in  the  excretion  from  one  of 
these  generally  results  in  a  diminution  of  that  of  the  other  emunctory. 
This  should  also  be  taken  advantage  of  when  a  diuretic  action  is  desired. 
Sweating  and  purging  at  auch  times  are  therefore  to  be  avoided.  When 
a  diuretic  is  exhibited^  the  patient  should  be  kept  coot,  walking  about 
if  able,  or  if  it  is  necessary  for  him  to  I'cmain  in  bed  he  should  be 
covered  lightly.  Not  rarely,  a  remedy  which  when  administered  cold 
and  the  patient  kept  cool  afterwards  will  act  as  a  diuretic,  will  when 
it  IB  given  hot  and  the  patient  kept  warm  act  as  a  diaphoretic. 

There  are  various  substances  which  arc  of  such  nature  that  when 
eliminated  by  the  kidneys  they  act  upon  the  mucous  membrane  of  the 
bladder  and  other  surfaces  over  which  thoy  pass.  It  seems  hardly  cor- 
rect to  speak  of  these  drugs  as  diuretics ;  yet  they  are  best  considered 
in  the  present  class. 

The  chief  indications  for  the  use  of  diuretics  are  as  follows : 

1,  To  maintain  the  action  of  the  kidneys.  It  is  hardly  necessary  here 
to  discuss  the  necessity  of  excretion  to  the  system.  In  various  kidney- 
diseases  this  indication  is  very  urgent ;  but  as  the  lessened  excretion 
too  often  depends  upon  a  profound  organic  alteration  of  the  renal 
secreting  structure,  it  is  evident  that  very  frequently  diuretics  must 
fail  when  most  needed.  In  the  great  majority  of  cases  in  which  diu- 
retics are  used  to  fulfil  the  present  indication,  only  the  mildest  of  the 
elass  should  be  employed.  Whenever  there  is  inflammation  of  the 
kidneys,  even  if  it  be  chronic,  Irntaling  diuretics  should  be  avoided. 
When  lessened  urinary  excretion  is  purely  functional  in  its  origin, 
diuretics  are  often  most  serviceable.  In  fevers  especially  is  it  neces- 
sary to  maintain  the  action  of  the  kidneys  j  for  this  purpose  water 
should  always  be  freely  given  during  fever.  The  alkaline  diuretics 
sometimes  may  be  exhibited;  but  the  most  generally  serviceable  of  all 
remedies  of  the  class  in  the  febrile  state  ia  the  sweet  spirit  of  nitre. 

2,  To  evacuate  Jiuid.  For  this  purpose  diuretics  are  employed  in  all 
forms  of  dropsy,  and  are  successful  in  direct  proportion  to  the  univer- 
sality of  the  effusion  and  the  structural  perfection  of  the  kidnejirs. 

3,  To  soothe  and  diminish  irTttation  of  the  genito-urinary  organs.  The 
value  of  water  in  fulfilling  this  and  the  next  indication  has  already 
been  pointed  out.  By  lessening  the  acidity  of  the  urine  and  rendering 
soluble  the  uric  acid  which  is  present,  the  alkalies  are  equally  impor- 
tant in  carrying  out  the  present  and  the  following  indication. 

4,  To  alter  the  urinary  secretion  so  as  to  prevent  the  deposition  of  calcu- 
lous material     Notwithstanding  it  has  been  claimed  otherwise,  1  think 
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it  indubitable  that  as  yet  do  pmetical  measure  has  been  devised  of  dis- 
solving a  calculus  when  once  formed.  Even  to  alter  the  urine  60  as  to 
prevent  further  deposition  ie  probably  impracticable,  except  in  cases  of 
uric  acid  or  phoaphatic  diatbeaie.  A  discussion  of  the  use  of  diuretics 
for  this  purpose  will  be  found  in  the  article  on  Potash,  which  i§  tho 
only  diuretic  used  to  meet  the  present  indication. 

Diuretics  are  very  naturally  divisible  into  three  sets, — the  hydm- 
gogue  diuretics,  the  refrigerant  diuretics,  and  the  alterative  diuretics, 
These  classes^  of  course,  grade  more  or  less  into  one  another,  but  ibwy 
are  sufficiently  distinct  for  practical  purposes.  The  drugs  belonging  u> 
the  first  set  simply  increase  the  flow  of  water  from  the  kidneys,  and 
are  therefore  used  chiefly  for  the  relief  of  dropsy;  those  of  the  second 
division  exert  a  marked  sedative  action  upon  the  system,  and  gener- 
ally do  not  inci^ase  to  a  great  extent  the  water  of  the  urine,  but  modify 
the  secretion  in  one  way  or  the  other,  and  are  mostly  given  to  I'ender 
the  unne  loss  irritant  or  for  their  sedative  and  eliminative  actieoia 
acute  disease.  Diuretics  belonging  to  the  third  division  are  of  such 
nature  that  their  active  principles  are  eliminated  by  the  kidneys  and 
act  upon  the  mucous  surfaces  over  which  they  pass, — for  which  purpose 
they  are  chieiy  employed. 

HTDRAGOGUE   DIURETIC& 

SCILLA— SQIXmL.     U,S. 

The  bulb  of  Scilla  maritima,  a  liliaceous  plant  growing  in  the  south  I 
of  Europe,  especiaUy  on  the  shores  of  the  Mediterranean.    The  bulk) 
varies  in  size  from  that  of  a  child's  head  to  that  of  the  flat.     It  is  com- 
poeed  of  numerous  lay  el's  or  scales,  which  separate  when  it  is  sliced  for  \ 
drying.     As  kept  in  the  shops,  squill  is  in  horny  flakes,  of  a  white  o?j 
red  color,  becoming  leather v  when  wet,  and  having  an  acrid  bitter  tasto.1 
It  yields  to  water  and  alcohol,  and  also  to  vinegar.     Scillitin  has 
aaserted  to  bo  the  active  principle  of  squill ;  but  the  scillitin  of  difl'ei-eni 
authors  is  diverse.    According  tu  Ileil,  thei-e  are  two  active  principles 
in  squill,  one  of  which  he  names  Sciilltin^  representing  the  diuretic  and 
expectorant  properties  of  the  drng,  while  tho  toxic  and  irritant  prop- 
erties reside  in  a  substance  which  he  calls  Sculein;  recently  {ArcLf- 
Exper,  Path,  u,  Pharnu,  xi.  22)  C.  Y.  Jarmersted  *  has  described  a  new' 
principle  from  squiU  {Sdilain),  and  Mei*ck  has  sold  three  substanceB  a^ 
derived  from  squill, — Scilliny  Scillipicrin^  and  SciUitoxin,'^ 


*  Jftrmersted  states  that  his  act  Haiti  Inoreases^  and  afttjrirnrds  dimlnisbaB,  blood-prentt 
OAU«ing  vornitlog  and  purging,  and  finally  pftraljtei  the  b(>Art-mujGlo, 

f  Dr-  FronmiiUor  boa  reported  {MemombitUn,  1879,  xxiv,  2A0)  a  series  of  experimeot^ 
roiide,  upon  persons  Bitfferlng  from  variottti  ntlm«nla,  with  the  eoiUin,  ficiUiptcrin,  and  scUli-^ 
toxin  of  Bfcrok.     Bo  found  that  ecillitoxin  in  dosea  of  tj.45  grain  acted  as  a  nitber  uncertalf^ 
diuretiG,  and   fre4:iuenUy  caused  giddineai,  headache,  and    loss  of  appetite;    aoUHa 
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Physiological  Action, — Aceonling  to  the  experimente  of  Chateuu 
(qooted  by  StiOe)  and  of  Mumii*,  Hi|uill  in  poisonous  do80  produces  in 
dogs  and  other  of  the  lower  animak  vomiting,  then  purging,  dulness, 
Btnpor.  intermittent  paraljsiB,  eonFubionf?,  and  finally  death  in  the 
course  of  twelve  or  fifteen  hours.  The  temperature  always  fulls. 
Professor  Sehroff  (  Woehenblatt  tier  Zeitschr,  der  L  k.  GeseliscL  zu  Wien^ 
1864,  p,  424)  has  rein veijtiga ted  this  subject,  using  alcoholic  extracta 
of  the  red  and  white  squill,  and  also  the  acillitin  of  Merck.  FiHeen 
grains  of  the  latter  caused  in  a  vigorous  rabbit  great  weakness,  mydri- 
asis, and,  after  an  hour  or  so,  tremors  gradually  becoming  violent,  par- 
tial stupor,  labored  breathing,  and  tiually  death  \  twenty-three  grains 
caused  in  another  rabbit  sinking  of  the  pulse-  and  respiration-rate, 
mydriasis,  diuresis,  and  death,  preceded  by  the  other  symptoms  noted 
in  the  previous  case.  The  alcoholic  extract  (fifteen  grains)  caused  {loe, 
eit^  424)  in  a  large  rabbit  decrease  of  the  number  of  respimtions  per 
minute,  with  rise  of  the  pulse-rate,  narrowing  of  the  pupil,  semi- 
btupor,  and  finally  death.  On  post-mortem  examination  of  rabbits 
jMLIed  with  the  acillitin,  erosion  of  the  gastric  mucous  membrane, 
[pericardial  and  sub-pleural  hemorrhages,  pulmonary  apoplexy,  bloody 
urine,  and  hypersemta  of  the  kidney  and  brain  were  found.  In  rab- 
bits destroyed  by  the  extract,  gastric  erosion  and  the  various  hemor- 
rhages were  wanting.  It  seems  evident  that  the  seillitin  of  Merck 
does  not  represent  squilh  In  a  memoir,  which  I  have  seen  only  in 
abstract,  Dr.  Ilusemann  states  that  the  extract  of  squill  has  no  expec- 
torant properties,  that  it  acts  on  the  heart  like  digitalin,  that  its  diuretic 
jewel's  ai^e  dependent  upon  its  action  on  the  circulation^  and  that  both 
in  large  and  in  small  doses  it  uniformly  produces  a  rise  of  temperature 
{Deutsche  Med.  Wocheiis.^  No.  13,  1875;  abstracted  Lond.  Med.  Rec.^ 
1876,  p.  120).  Husemann  also  finds  commercial  seillitin  very  uncer- 
tain. Those  statements  receive  confirmation,  at  least  in  part,  from  the 
pesearches  of  C.  Lupinski^  who  has  found  that  scitlitoxin  is  a  powerful 
stimulant  to  the  peripheral  vagi  in  the  frog,  causing  slowing  of  the 
pulse,  and  in  certain  doses  diastolic  cardiac  arrest,  and  in  the  dog 
slowing  of  the  heart.  Large  doses  causa  in  the  frog  tetanic  contrac- 
tions of  the  heart.  He  also  found  that  in  the  dog  large  doses  finally 
paralyze  the  peripheral  vagi  nnd  produce  a  rapid  pulse.  The  arterial 
pressure  is  increased,  partly,  it  is  affirmed,  by  the  increased  cardiac 
■energy,  and  partly  by  a  peripherally-prodiicod  vaso-motor  contraction 
(Moffmann  und  SchimjlhesJahresb,,  1883.  123  ;  from  the  Russian). 

Ciinical  experience  has  established  the  fact  that  in  small  repeated 
doses  squill  is  diuretic  as  well  as  expectorant.  The  remedy  is  evidently 
a  stimulant  to  the  kidneys^  and  in  overdoses  causes  an  in'itation  whose 


to  be  devoid  of  diuretia  properties;  while  a  gramme  of  a  Botulton  of  Actlliptcsrm  m  water 
^QiiQ  part  in  fifty)  &dmmL^tored  hypodeFmicany  usually  ^mius^  a  great  flow  of  ttriae,  without 
l^her  evil  ajmptomi  thao  some  smarting  at  the  place  of  itO^tton. 
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result  \n  lessoning  of  the  secretion^  scanty  bloody  urine^  or  absolate  §up. 
pression  of  urine,  aceordiiig  to  the  ingested  dose  of  the  poison.  Ita 
diuretic  action  has  been  noted  in  animals  by  Schroff  and  by  Chiarenu 
(quoted  by  Stille),  and  there  can  be  no  doubt  as  to  the  power  that  squiil 
haa  of  increasing  the  watery  portion  of  the  urine,  I  know  of  no  &tudiu^ 
ui:ion  its  action  on  the  urinary  solids. 

That  the  active  principles  of  squill  are  absorbed  is  proved  not  only 
by  its  action  on  the  kidneys^  but  also  by  the  fact  that  its  eharacteridtic 
effects  on  the  system  have  been  seen  to  follow  its  external  application. 
(See  Stille,  Therapeutics,  2d  ed.,  vol  ii.  p,  534.) 

Theeapeutics, — As  a  diuretic,  squill  is  m  great  repute,  and  is  ospe- 
cially  employed  in  cases  of  dropsy  where  the  condition  of  the  system 
is  atonic  and  where  there  is  no  disease  of  the  kidney.  Professors  Geo. 
B*  Wood  and  Chapman  recommend  it  very  strongly  in  cases  of  urm  \ 
effusion  into  thej^/ewra  or  the  pericardium  dependent  upon  chronic  in- 
ilammation  of  the  membrane.  In  these  cases  it  may  oft^n  be  advan- 
tageously  combined  with  calomel.  The  combination  of  squill  and  digi- 
talis is  very  efficient  in  cardiac  dropsy.  The  one  contra-indication  to 
the  use  of  squill  is  the  existence  of  any  form  of  Bright's  disease  or  of 
acute  irritation  of  the  kidney. 

Tox  ICO  LOO  Y.— Overdoses  of  squill  produce  violent  purging  and  vom- 
itings with  abdominal  pain,  lessened  or  almost  suppressed  secretion  of 
bloody,  albuminous  urine,  and  very  marked  reduction  of  the  pulse-rate, 
ending,  it  may  be,  in  collapse,  convulsions,  and  death.     According  to 
Husemann  {Toxicologie^  Bd.  i.  p.  413),  twenty-four  grains  of  it  havi  | 
brought  about  a  fatal  result.    The  treatment  consists  in  the  evacuation 
of  the  stomach  and  bowels  by  ipecacuanha  and  castor  oil,  if  nature 
has  not  already  fultilled  the  indication  ;  the  free  use  of  opium  ;  the  ex- 
hibition of  large  quantities  of  water,  for  its  action  on  the  kidneys;  and  * 
the  usual  measures  for  the  relief  of  gastro-enteritis,  if  much  tende^  j 
ness  be  present.    Early  in  the  poisoning  care  should  be  exercised  in  ibo 
exhibition  of  alcoholic  stimulants,  for  fear  of  increasing  the  gastrin  I 
irritation ;  during  the  stage  of  collapse  they  may  be  imperatively  d^ 
manded,  and  with  their   use   should   be  combined   that  of  dry  he 
applied  externally,  and  of  the  other  usual  measui'es  of  relief  duric 
collapse. 

Administratkin.^ — As  a  diuretic,  squill  should  be  given  in  soil 
form,  two  grains  every  two  hours,  the  dose  being  gradually  incr 
until  some  nausea  is  felt.  The  preparations  of  squill  are  the  tinctut 
(Tinctura  Scillai^ — 1  to  6.6,  U.S.), — dose,  itRx  to  tO!^-^;  ^lie  vtnega 
(^Acetum  S€iU(t — 1  to  10,  U.S.).— dose,  wijx  to  t^xx;  the  syrup  QSyrvpu 
SciUmj  U.S.), — dose,  fSss  to  f3i;  the  fluid  extract  (Extractum  SciU 
Fluidum^  U.S.), — dose,  tijjj  to  nj^tii. 


Digitalis,  in  its  general  relations,  ha»^  already  been  sufficiently  dii 
cus.sed,  and  it  remains  only  to  speak  of  hn  employment  as  a  diuretic 
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In  the  first  place,  it  should  be  distinctly  undei^stood  that  it  has  no 
alterative  effect  whatever,  either  upon  the  nature  of  the  secretion  or 
upon  the  mucoua  membrane  over  which  that  secretion  flows.  In  other 
words,  when  it  has  any  effect  it  is  purely  a  hydragogue  diuretic,  simply 
increading  the  watery  portion  of  the  urine.  That  digitalis  has  direct 
diuretic  pr»>penie8  cannot,  I  tbink,  be  doubted.  Nor  does  it  seem  less 
certain  that  it  varies  greatly  in  their  exercise.  t*o  that  when  given  to 
persons  in  health  it  will  Bometimes  produce  free  diuresis  and  will  at 
other  times  fail  to  do  so.  Another  point  to  be  constantly  borne  in 
mind  during  its  administration  is  the  fact  that,  like  all  the  other  effects 
of  digitalis,  diuresis  is  very  slowly  induced,  and  is  very  jjersistent  when 
produced  by  the  ordinary  cautious  method  of  administration.  The 
diuresis  of  digitalis  is  not  simply  a  result  of  its  action  on  the  circula- 
tion, since  it  will  sometimes  appear  before  the  circnhition  in  sensibly 
affected.  At  the  same  time,  it  is  very  evident  that  in  disease  the  good 
effect  of  digitalis  upon  the  renal  organs  is  often  in  large  measure  due 
to  its  action  upon  the  heart.  Thus,  in  dropsy  from  a  dilated  heart  the 
renal  gland-ceils  cannot  secrete  because  they  are  not  supplied  with  the 
proper  kind  and  quantity  of  blood,  their  circulation,  like  that  of  the 
remainder  of  the  body,  being  nearly  stagnant.  If  under  these  circum- 
stances digitalis  be  exhibited,  and  the  circulation  becomes  compara- 
tively tree  and  active,  the  resultant  diuresis  is  wrought  out  through  a 
double  mechanism,  partly  indirectly  and  partly  directly  produced  by 
the  drug.  As  a  consequence  of  these  facts,  the  clinicians  have  long 
since  practically  determined  that  digitalis  is  especially  valuable  as 
a  diuretic  in  cardiac  dropsi/.  Digitalis  is  also  very  useful  in  renal 
dropsy^  both  in  the  subacute  and  in  the  chronic  form.  Of  course,  like 
everything  else,  it  frequently  fails  in  these  varieties  of  Bright's  disease, 
but  certainly  it  should  always  be  tried.  Professor  George  B.  Wood 
asserts  that  he  has  seen  cases  of  *'  what  appeared  to  be  decided  and 
obstinate  attacks  of  Bright's  disease,  with  univei'sal  dropsy,  and  uncon- 
nected with  scarlatina,  which  yielded  completely  and  permanently  to 
the  use  of  digitalis/'  In  acute  suppression  of  urine^  digitalis  is  often  a 
very  valuable  remedy  when  applied  externally,  especially  when  the 
stomach  refuses  to  retain  medicines.  At  the  same  time,  it  should  be 
remembered  that  large  doses  of  the  drug  used  in  this  way  sometimes 
induce  veiy  alarming  symptoms.  Flannels  saturated  with  the  tincture 
may  be  applied  to  the  abdomen,  or  poultices  of  the  leaves  may  be 
similarly  used.  Dr.  Lente  (PsychoL  and  Med.-Leg,  Journ.,  1875)  says 
that  he  has  been  accustomed  to  use,  even  in  children,  four  ounces  of 
the  best  English  leaves,  and  with  a  quart  of  water  *^  make  a  poultice 
which  extends  all  round  the  body,  and  from  the  thorax  to  the  pelvis," 
Only  in  desperate  cases  is  such  heroic  use  of  the  remedy  warrantable. 
Dr.  E.  F.  Fannell  has  seen  {Brit.  Med.  Journ,^  March  11,  1871)  almost 
fatal  collapse  produced  by  the  external  use  of  an  ounce  of  the  tincture 
in  a  case  of  renal  dropsy. 
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Administration. — The  dose  of  the  powder  of  digitaLia,  aR  a  diuretic, 
IB  three  grains  a  day  (in  divided  doaea),  increased  by  a  grain  ewry 
second  or  third  day,  until  some  sensible  effects  are  manifested.    Tho 
infusion  or  the  tincture  may  be  substituted  for  the  powder,  in  corre^ 
sponding  dose.     Digitalis,  in  the  majority  of  cases,  is  best  given  in 
cornbinatioo :  in  cardiac  dropsy  it  is  much  more  efficient  if  given  with 
squill;  in  renal  diseases  the  bitartrate  of  potassium  may  be  exhibited 
simultaneously.      While   our  present  knowledge  of  the  physio logiciil 
action  of  digitalis  is  in  accord  with  the  ascertained  clinical  fact  tbt 
it  is  safe  to  give  the  drug  cautiously  in  the  last  stages  of  cardiac  ex- 
haustion, yet  it  should  never  be  forgotten  that,  as  a  diuretic,  digitJiHs 
sometimes  refuses  to  act,  and  that  it  is  possible  to  produce  the  mmx 
profound  depression  with  it  without  inducing  the  desired  result.     It  is, 
therefore,  worse  than  useless  to  persist  with  the  medicine  to  the  danger 
of  the  patient  after  ita  constitutional  effects  have  been  distinctly  pm- 
dueed  and  no  diuresis  has  occurred,     The  diuretic  external  use  of  digi- 
talis is  made  by  putting  a  poultice  of  an  ounce  of  the  fresh  leaves  upon 
the  abdomen  of  the  patient,  or,  preferably,  flannel  cloths  wrung  out 
of  the  infusion  may  be  applied  to  the  same  part  and  covered  with  oiled 
silk,  or  half  an  ounce  to  an  ounce  of  the  tincture  may  be  sprinkled 
upon  previoualy-moistened  spongiopilin.     In  either  case  the  applica^ 
tion  should  not  be  allowed  to  stay  on  for  more  than  eight  hours,  at  th© 
expiration  of  which  period  it  should  be  removed^  to  be  replaced  at  tbi 
end  of  six  hours  if  no  effect  has  been  produced. 

SCOPARmS— BROOM,    U.S. 

Scoparius  Ih  the  dry  tops  of  Cytieus  Scoparius,  or  the  common  broom^ 
plant  of  Europe,  which  is  cultivated  in  this  country  and  has  in  som^ 
places  escaped  from  the  gardens.  It  occurs  as  greenish  twigs,  wltl* 
minute  downy  leaves,  has  a  bitter  nauseous  taste,  and,  when  bruised,  ^ 
peculiar  odor^  and  yields  its  virtues  to  hot  water.  Dr.  Stenhouse  dia^ 
covered  in  scoparius  a  neutral  crystallizable  principle,  Scoparin,  whos^ 
physiological  and  therapeutic  action  has  not  been  sufficiently  invest i- 
gated  in  order  for  us  to  arrive  at  a  positive  conclusion,  but  which  a 
pears  to  represent  the  purgative  and  diuretic  influences  of  the  drug 
also  a  liquid  alkaloid,  Spcaielne,  ivhich  has  already  been  discusaed  under 
the  head  of  Cardiac  Stimulants. 

In  very  large  doses,  scoparius  produces  in  man  free  purging,  an< 
even  vomiting;  but  as  ordinarily  administered  it  is  simply  a  most  c 
eient  hydragoguo  diuretic.    It  is  much  used  in  general  dropsy,  and  is  on 
of  the  most  reliable  remedies  of  the  class,  seldom   failing  unless  i\v 
structural  lesions  are  such  as  to  prevent  any  diuretic  from  acting.     I 
is  best  given  in  decoction, — half  an  ounce  of  the  tops  in  a  pint  of  wat 
boiled  down  to  half  a  pint.     Of  this  an  ounce  may  be  given  every  three- 
horn's  until  some  effect  is  produced ;  or  a  fluid  extract,  which  is  not^ 
officinal,  may  be  given  in  half*drachm  doses. 


1 


DIURETICS, 


713 


Jlatta. — The  dried  bodies  of  the  Blatta  orietitalis,  or  cockroacheis 
aave  ioTig  been  popularly  used  in  Russia  as  a  remedy  for  dropsy.  Bo^o- 
nulow  fotiod  in  them  a  crystalline  principle  which  he  called  Antfhj/tlro- 
nn,"^  Under  their  influence  the  sweat  and  urine  are  said  to  be  greatly 
increaBed  and  the  dropsy  mpidly  to  disappear.  When  the  urine  con- 
tains albumen^  this  is  greatly  lessened  or  disappears  entirely.  The 
proper  dose  is  uncertain.  Bogoraolow  {Lond.  Med.  Record,  1877,  p.  502) 
fives  four  and  a  half  grains  three  times  a  day  to  children.  Probably 
Bfleen  to  twenty  grains  daily  is  about  the  proper  commencing  dose  for 
bbe  adult. 

Spiritos  ^thebis  Nitrosi,  U.S. — Swe^t  Spirit  of  Nitre  will  bo  con- 
lidered  in  the  class  Diaphoretics,  in  detail.  Suffice  it  for  the  present 
to  state  that  when  given  in  a  single  large  dose  (a  teaspoonful  to  a  table- 
ipoonfnl)  and  the  patient  afterwards  kept  cool^  sweet  spirit  of  nitre  acts 
18  a  mixlerately  efficient  diuretic,  increasing  the  watery  portion  of  the 
urine,  but  not  to  such  an  extent  as  to  render  the  drug  available  for  use 
by  itself  in  dropsy.  It  acts  upon  the  kidneys  as  a  mild,  soothing 
itimulant,  and  is  mostly  employed  as  an  adjuvant  to  more  powerful 
diuretics,  or  by  itself  when  there  is  simply  diminished  renal  excretion 
Df  functional  origin,  or  when  the  kidneys  suffer  from  slight  congestion^ 
IS  shown  by  aching  in  the  loins  without  other  more  serious  symptoms. 

Caffeine  is  one  of  our  most  valuable  diuretics.  For  an  account  of 
it8  properties,  see  Caffkina.  It  is  also  probable  that  pilocarpine  is  of 
great  value  as  a  diuretic.     See  Jaboranbl 

^k^  REFRIGERANT  DIUTRETICS. 

^|[P  FOTA3BIUM.    (K.) 

The  salts  of  potassium,  like  the  substance  itself,  are  very  poisonous 
to  the  lower  animals.  According  to  Dr.  Paul  Gnttmann,  they  arc  all 
exactly  alike  in  the  ehamcter  and  the  intensity  of  their  action ;  but 
further  experi mentation  is  wanting  before  this  point  can  be  considered 
as  decided,  and  I  have  preferred  to  study  the  bromide  entirely  separate 
from  its  congeners. 

In  the  experiments  of  Podocaepow  ( Virchow's  Archiv,  1860,  Bd. 
XXXV.  p,  460)  it  was  found  that  one  cubic  centimetre  of  a  solution  of 
the  chloride  (one  to  five),  given  to  a  frog  by  the  stomach,  would  in 
eight  minutes  cause  abolition  both  of  voluntary  and  of  reflex  move- 

*  J.  Tfobernifehew  (Sekmidt'n  Jahrh.,  ox«vii.  205)  statet  that  be  has  found  in  the  oocl^ 
roujh  a  rery  powerful  poiiotiy  BiatHc  acirf^  which  produoes  in  frogs  pamlysip  of  the  heurt 
and  motor  nervoui  «yit«ni.  lo  th«  mammal  email  do«^  »h>w  the  pulie  without  itfToot' 
ing  ib«  vagi,  while  large  dosca  paralyee  the  vagi  and  increase  the  pulfro-rale.  The  bl<»oa- 
proai9ar«  ia  reduced  bj  a  direct  action  upnn  tbo  vaso-motor  centre*  The  secretion  of  arine  ti 
faofreaMd  from  fire-  to  ninefold  hj  even  uioderalo  do««i. 
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ments.  After  from  fifteen  to  twenty  minutes,  cardiac  arrest  occurred, 
Upon  mam  male  fiimilar  results  were  obtained,  but  the  abolition  of  mty 
tility  was  apparently  not  so  profouod  as  in  the  frog.  ThuB,  four  or  five 
drachms  of  the  chloride  of  potassium  injected  into  the  stomach  of  the 
dog  caused  bloody  stools*  reduction  of  temperature,  muscular  weak nean, 
and  death  without  convulsions.  Although  in  raost,  if  not  all,  of  ihe 
reported  cases  of  poisoning  by  potash  salts,  the  most  prominent  »ym|)- 
tonis  are  those  due  to  the  local  action  upon  the  alimentary  canal,  yet  it  I 
would  seem  that  poisonous  doses  act  upon  man  aa  upon  other  manima^ 
as  great  feebleness  of  pulse  and  lowering  of  temperature  have  beea 
noted  as  constant  phenomena.  i 

Circulation.— HhQ  most  marked  action  of  the  potash  salts  is  upon  ' 
the  heart  When  a  frog  is  killed  by  a  salt  of  potash,  the  heart*  is 
arrested  in  diastole,  according  to  both  Podocaepowf  and  Guttmaua, 
The  blood-current  before  death  is  greatly  lessened  in  force,  as  was  deter* 
mined  by  Podocaepow  by  watching  the  circulation  in  the  web,  and  by 
comparative  experiments  in  regard  to  the  i-ate  at  which  blood  flowdd 
from  wounded  vessels  in  poisoned  and  in  unpoisoned  fi'ogs.  In  maia-. 
male,  potash  influences  the  heart  oven  more  markedly  than  in 
blooded  animals.  Ten  or  lifteen  grains  of  the  chloride  quickly  injecte 
into  the  jugular  vein  suffice  to  produce  instant  cardiac  death.  Acco 
ing  to  Aubert  and  Dehn  {Ffiugefs  Archiv,  1874,  p.  122),  for  a 
seconds  before  complete  suspens>ioii  of  movement  there  are  irregular/ 
"  stormy"  convulsions,  which  run  through  the  heart  in  a  sort  of  peri- 
staltic manner  with  great  rapidit3%  but  have  no  effect  in  expelling  the 
blood.  A  curious  fact  discovered  by  Aubert  and  Dehn  is  that  the 
effect  of  the  potash  is  not  permanent  unless  it  has  continued  a  cerlaiD 
length  of  time.  Thus,  a  hound  received  into  its  jugular  a  fatal  dose 
of  the  chloride  of  potassium,  and  ten  seconds  after  all  pulsations 
ceased  the  cruml  artery  of  a  second  dog  was  connected  with  the  jug 
lar  of  the  poisoned  animal,  when  the  heait  recommenced  its  mora 
ments,  only  to  cease  again  after  a  time.  The  action  of  a  poisonoa 
dose  of  potash  upon  the  heart  appears  to  be  a  local  one.  Traubo  found 
that  when  death  in  the  dog  was  produced  by  injection  into  the  jugular 
the  heart-muscle  failed  entirely  to  respond  to  electricity.  In  this  caeej^ 
however,  the  heart  received  at  once  the  full  dose  of  the  poison,  and 
careful  experiments  of  Podocaepow  and  of  Guttnmnn  have  shown  tl 
when  the  potash  is  introduced  gradually  and  in  the  more  oixlic 
methods  into  the  circulation,  the  contractility  of  the  caftliac  muacl^ 


*  The  poison DUi  iofiueiK^fi  of  pota«fa  afion  th«  benrt  wa»,  I  bcUeire,  fint  dt»cQirer«d  hj 
Black  {Compte*-RendH*y  1S39>,  und  htis  been  cOTifirmod  bj  BouGh&rdat  {AntiHairwd*  Tki*^* 
peutique,  1844)^  by  Orantjeau  (Robjn*H  Joumnf  dt  VAnaiomie,  186-4),  bj  KabiiUau  (£'C^*wi_ 
MidicaUf  1871),  and  by  otbvra. 

t  VircKotc*§  Archhf  Bd.  jjlxu.    It  i«  proper  to  inoDtion  tfaat  Podoraiepow  «taU*  on  p,i 
that  tho  arriMt  it  eom«timei  ijstoHc,  soraetimes  diaaioUe,  ullhoiugb  on  p.  511  be  MM 
the  arreat  nevor  oocnn  in  ey stole. 


DIURETICS. 


715 


skbough  very  ranch  impaired,  is  not  at  the  time  of  death  entirely 
destroyed ;  in  frogs  it  m  less  affected  than  in  wariu-blaoded  amnitils. 
Gnttmann  has  found  that  previous  section  of  the  vagi  haa  no  influence 
upon  the  action  of  large  doses  of  potash,  which  thei-efore  cause  diastalic 
arrest  by  a  direct  impression  ypon  the  cardiac  m  usele. 

Although  the  eifeets  of  large  doses  of  compounds  of  potassium  on 
the  heart  appear  to  be  made  out,  definite  knowledge  is  still  wanting 
in  regard  to  small  doses.  Traube  (Gesammelie  Beitrdge^  Bd.  i.  p»  386) 
aseertfi  as  the  result  of  his  ex|}erimcnts  that,  injected  into  the  blood  in 
doses  of  two  or  three  grains,  the  nitrate  of  potassium  produces  a  fail 
in  the  pulse  and  a  rise  in  the  arterial  pressure.  Aubert  and  Dehn 
(^Pflugefs  Archiv^  1874,  p.  126)  have  experimented  with  a  number  of 
the  salts  of  potash,  and  found  that,  with  the  exception  of  the  per- 
manganate, they  all  act  upon  the  circulation  iu  the  manner  just  de- 
scribed. If  larger  doses  of  the  potash  preparations  were  employed, 
the  rise  was  preceded  by  a  teinpomry  fall  of  pressui*e,  and  if  the  doses 
were  still  larger,  the  fall  v^m  permanent.  The  first  fall  of  pressui-e,  as 
well  as  the  permanent  impression  produced  by  large  doses,  was  prob- 
ably caused  by  the  direct  action  of  tbe  drug  upon  the  heart-muscle. 
The  cause  of  the  rise  is  still  enveloped  in  obscurity,  as  is  also  the  man- 
ner in  which  potash  affects  the  pulse-rate.  Ti*aube  affinns  that  if  tbe 
Tagi  be  cut  af\er  exhibition  of  the  potash  salt,  the  lessened  pulse-rate 
instantly  becomes  rapid,  and  tbe  itl ready  ioereased  arlerial  pressure 
rises  still  further.  The  same  observer  also  fuuud  that  after  section  of 
the  pneumogastrics  small  doses  of  the  nitrate  produced  a  fall  in  the 
pulse,  with  increaHed  arterial  pressure  ;  but  on  a  n^polition  of  the  dose 
in  the  siime  animal  no  lessening  of  the  pulse-frequency  was  perceptible, 
while  each  time  the  pressure  rose.  This  seems  to  indicate  that  the 
eardiac  action  of  the  drug  is  independent  of  tbe  inhibitory  apparatus, 
which  is  contii-med  by  the  experiments  of  Aubert  and  Dehn  {loc,  cit.,  p. 
145)  upon  atropinized  dogs.  It  is  very  probable,  but  not  in  any  way 
proved,  that  the  rise  of  pressure  is  brought  about  through  the  vaso- 
motor nerves.  Both  Podocaepow  {loc.  cit.^  p.  515)  and  Auiiert  and 
Dehn  (loc.  cit,,  p,  150)  have  called  attention  to  the  very  temporary 
effect  of  the  potash  injections :  thus,  after  small  doses  the  arterial  press- 
ure returns  to  its  normal  position  in  three  minutes ;  afYer  large  doses 
the  maximum  effect  is  reached  in  ton  minutes.  Aubert  and  Del  in  also 
assert  that  there  is  no  cumulative  action,  many  small  doses  given  at 
brief  intervals  leaving  no  residual  effect;  hut  this  is  in  direct  opposi- 
tion to  the  statements  of  Guttmann.  Kohler  affirms  tbat  after  section 
of  the  spinal  cord  potash  salts  have  less  influence  upon  tbe  heart,  and 
that  larger  doses  are  required  to  kill  {CentralhLf.  Med.Wiss.,  1877,  p. 
675).  The  only  fixed  conclusion  warranted  by  the  evidence  is  the  abso- 
lute necessity  of  further  investigation,  Mai  ret  and  Com  be  male  assert 
that  even  after  moderate  doses  of  the  nitrate  of  potassium  changes  can 
be  seen  in  the  i-ed  blood-corpuscles,  which  become  granulated  and  Bome 
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of  them  larijrer  than  tiormal  (Camptes-Eendus  Soc.  de  Biolog.,  1887,  vol 
iv.  pp.  57  and  63). 

Muscular  and  Nervous  Systems. — The  action  of  the  drug  upon  the 
motor  system  is  more  marked  in  cold-  than  in  warra-bloodod  animals. 
Podoeaepow  believes,  hut  does  not  definitely  prove^  the  paraljsia  of 
both  voluntary  and  reflex  movement  to  be  of  muscuiar  origin.  The 
much  more  ehi borate  experiments  of  Guttmaun  show  that  the  mudcitt 
of  poiaoned  frogs  are  not  only  excitable  at  the  lime  of  death,  but  ari& 
nearly  as  sensitive  as  normal  muscles,  and  maintain  their  excitability 
nearly  as  long  after  death.  As  both  nerve-trunks  and  muscles  ah> 
capable  of  performing  their  functions  in  the  dying  fVog,  Guttmaun 
concludes  that  the  paralysis  is  of  spinal  origin,  a  conclusion  which  be 
confirmed  by  tying  the  aorta  directly  above  ita  bifurcation  and  then 
administering  the  potash,  when  the  paralysis  appeared  as  early  in  the 
protected  hind  legs  as  in  the  non-pi^otected  front  ones. 

By  an  elaborate  senes  of  experiments,  Dra.  Einger  and  Murrell  have 
shown  that  the  potash  salts,  in  sufficient  concentration,  act  powerfblly 
upon  the  cerebrum,  the  motor  and  sensory  nerves,  and  the  muscles ;  in 
a  word,  that  they  are  poisonous  to  all  the  higher  forms  of  tissue.  In 
poisonings  however,  the  brain  and  s^pinal  cord  are  paralyzed  much  more 
quickly  and  deeply  than  are  the  peripheral  nervous  and  muscular  tissues; 
consequently,  in  general  poisoning  the  symptoms  are  produced  through 
the  higher  nerve-centres  (Journal  of  Physiology,  i.  88),  All  of  the  potash 
salts  probably  act  in  a  similar  manner*  as  depressants  of  the  spinal  cord, 
their  power,  according  to  the  experiments  of  Einger  and  Morsbead  | 
{Journ.  Anat,^  x\L  82),  being  in  direct  proportion  to  the  amount  of 
potash  they  contain. 

General  Influence. — Outside  of  the  body,  potash  favors  ver}^  greatly  j 
the  oxidation  of  organic  substances.     Thus,  when  olein  is  exposed  U> 
ozone  no  chani^o  occurs,  but  if  potash  be  added  rapid  oxidation  followfi. 
Again,  when  albumen  or  htematin  is  dissolved  in  water  no  change,  or  a  | 
very  slow  one,  occurs,  but  if  potash  be  added  the  organic  principle  k\ 
oxidized  with  extraordinary  rapidity.     Whether  a  similar  influence  is  ] 
or  is  not  exerted  within  the  body  is  not  as  yet  completely  determined, 
but  the  present  evidence  strongly  indicates  that  it  is.f    The  fall  of  tem- 
perature produced  by  poisonous  doses  of  potash  salts  would  seem  to 
point  to  lessened  oxidation,  but  is  probably  simply  the  result  of  the  pro- 
found  depression  of  the  circulation.     The  chief  arguments  in  favor  of 
the  theory  of  increased  oxidation  in  the  system  as  yet  brought  forward 
have  been  drawn  from  the  studios  of  the  action  of  the  drug  upon  the 
urinary  excretion  in  health  and  in  disease.     Potash  and  its  salts  admin- 


*  Ringer  And  Marr«11,  &pp1jiii^  the  ofalorides,  iodides,  and  brotnide«  of  potaMium  lad 
Ammonium  direnstly  to  the  ends  of  the  afferent  n«rve«,  fi^and  that  thej  pAr&ljzed*  the  tffecl 
of  the  p-otiLBimm  being  much  iht  m»iit  powerful  acid  permanent,  that  of  ammoniani  the  ocitt 
And  that  of  todium  the  least  {Joum.  Annt,^  xii.  71). 

t  LehmAo  waa^  I  botiere,  the  firct  to  originate  the  oxidAtion  theory. 
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red  in  sufficient  qimiititj,  under  ordinaiy  circumstuiiuod,  not  only 
increase  the  watery  portion  uf  the  urinej  but,  a*  Professor  E,  A.  Parkes 
and  others  have  domonstmtod,  they  do  more.  In  an  ehiborate  Beries 
of  experiments  upon  hiraself,  Professor  Parkes  found  {Brit,  and  For* 
Med.'Chir.  Uev.^  1853,  xi.  258j  that  liquor  potas^ffi  (f  5^0  when  taken 
fasting  pwduced  in  from  thirty  to  ninijty  minuter  an  increased  flow  of 
Blightly  acid  urine  eontaiuing  iho  whole  of  the  alkali  and  organic  matter, 
which  differed  in  quality  from  that  ordinarily  found  in  urine,  and  was 
alfcHJ  larger  in  amount  than  normal.  An  organic  acid,  certainly  neither 
uric  nor  hippuric,  waa  believed  to  form  a  pari  of  the  solid  matter  by 
Parkes,  who  attributes  the  aiteration  of  the  urinary  solids  to  the  oxi- 
dizing influence  of  the  potash.  Taken  aOer  meals,  the  liquor  potass© 
acted  simply  as  an  antacid^  and  had  no  perceptible  effect  upon  the  urine. 
Both  the  acetate  and  the  nitrate  of  potassium  in  Parkea^s  experiments 
failed  to  act  on  the  urine,  probably  because  taken  in  too  small  doses,  for 
it  is  a  fair  presumption  that  their  oxidizing  inflneneo  is  less  than  that  of 
potash  itself  Certuinlv  other  exjieriinentei-s  have  found  that  they  do 
influence  the  urinai'y  excretion,  (tolding  Bird  found  {On  Uiinary  De- 
posits, 2d  Amer.  ed.^  1859,  p.  35G )  that  in  a  case  carefully  tested,  under 
favonible  circumstances,  three  draehmn  of  the  acetate  of  potassium 
increased  the  solids  of  a  dog's  urine  from  four  hundred  and  sixteen  to 
seven  hundred  and  eighty-two  grains,  or,  deducting  all  the  eliminated 
potaslij  to  over  six  hundred  grain.s.  The  increase  of  the  uric  acid  \vas 
about  thirty-two  per  cent. ;  of  the  urea,  about  sixty  per  cent  j  of  ex- 
tractives, including  kreatine,  kreatinine,  etc.,  about  twenty  per  cent.; 
or,  speaking  absolntoly,  the  uric  acid  was  increased  eighty-five  grains, 
the  urea  seventy-two  grains,  and  the  extractive  thirty-six  grains.  Ea- 
buteau  {L' Union  Med.^  1871,  p.  389)  found  that  the  daily  ingestion  of 
seventy- five  grains  of  the  chloride  of  potassium  caused  an  increase  of 
twenty  per  cent,  in  the  amount  of  urea  discharged,  Aug.  Dehn  has 
also  experiraeiitall_v  found  that  the  potash  salts  greatly  increase  the 
elimination  of  urea  (Pjiugeys  Arch.^  xiii.  368j. 

The  various  studies  which  have  been  made  as  to  the  action  of  the 
pota«h  8alt4j  in  disease  seem  to  bear  out  the  oxiciaiion  theory.  In  six 
observations  upon  subjects  affected  with  what  may  be  termed  indif- 
fiirent  diseases,  such  as  lead-palsy,  Parkes  (Brit,  and  For.  Med.-Chir. 
Bev.y  1854,  xiv.)  found  that  the  urea  was  increased,  and  also  the  sul- 
phuric acid,  by  the  use  of  drachm  doses  of  liquor  potaseie.  Dr  Austin 
Flint  {American  Med.  Monthly^  Oct  1860)  has  studied  the  effect  of  the 
Bitmte  of  potas»inm  upon  a  number  of  persons  suffering  from  various 
diseases,  and  found  that  it  very  greatly  increases  the  amount  of  solids 
in  the  urine.  In  rheumatism  Profeeaor  Parkes  found  that  the  liquor 
|gK>tasaa>  increa*^ed  the  elimination  of  sulphuric  acid,  but  had  no  decided 
Hftfluence  on  the  uric  acid.  He,  however^  used  such  small  doses  of  the 
drug  as  not  to  get  the  cflPeet  obtained  in  the  alkaline  treatment  of  the 
disease,  since  he  expressly  states  that  the  urine  remained  acid  (Brit 
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and  For.  MetL-Chir.  Eev.y  1854).     Rhoumatisra,  gout,  and  the  uric  acid 
diathoBis  certainly  bear  some  relation  witli  one  another.     It  baa  long 
been  customary  to  use  potash  salts  in  excess  of  ui'ic  acid  in  the  ume, 
and  the  relief  obtained  has  been  believed  to  be  due  to  the  con  version 
of  the  acid  into  a  urate.     Br.  Basbam  affirms  (Practitmter,  1870,  vol,  v.), 
however,  that  as  the  result  of  a  series  of  analyses  he  has  found  that  in 
uric  acid  diatliesis  not  only  is  there  a  great  inci-ease  of  the  urea  during 
the  use  of  potash,  but  also  that  the  uric  acid,  either  free  or  combinod,  in 
the  urine  is  greatly  diminished.     Dr.  Basham,  remembering  that  Kr. 
Schiinck  had  proved  that,  under  the  oxidizing  power  of  potash,  urie 
acid  outside  of  the  body  is  converted  into  oxaluric  acid,  which  in  its  turn 
IB  readily  metamorphosed  into  oxalic  acid  and  urea,  carefully  examined 
the  urine  of  gouty  patients  taking  the  potash,  and  found  that  not  only 
was  the  urea  increased,  but  that  oxalic  acid  iilso  appeared  as  the  urie 
scid  decreased,  and  that  the  urine,  on  standing,  deposited  crystals  of 
oxalate  of  calcium,  although  none  of  these  could  be  found  in  it  when 
fii'st  voided.     This  research  of  I>r,  Bashara  certainly  seeras  to  demon- 
stnite  that  in  uric  acid  diathesis  the  potash  salt  increases  the  oxida- 
tion and   the  ultimate  metamorphosis  of  tiaaue.     Where  this  oceofi.  ] 
whether  in  the  blood,  in  the  kidney,  or  in  the  urine  itself,  is  not  ftt 
present  determined. 

Rabuteau,  in  his  experiments  with  the  chloride,  found  that  theuriin? 
maintained  its  acidity.  It  is  notorious^  however,  that  large  doses  of 
the  acetate,  carbonate,  or  citrate  of  potassium  produce  alkalinity  of  lln> 
urine.  The  explanation  of  the  apparent  contradiction  is  that  the  vege- 
table salts  are  destroyed  in  the  system  and  eliminated  as  alkaline  car. 
bonatcs,  while  the  nitrate,  and  probably  chloride,  sulphate,  and  similar 
compounds,  pass  entirely,  or  in  great  part,  unchanged  through  the  bodj. 
A  proof  of  the  latter  fact  is  furnished  by  Professor  Alfred  S*  Taylor  j 
(Guy's  Hospital  Reports^  1863,  p.  177),  who  from  the  urine  of  a  patient 
taking  two  hundred  and  seventy  grains  of  the  nitrate  daily  obtained 
158.7  grains  of  the  ingested  salt  per  diem.  A  portion  of  the  potaaii 
salts  escapes  through  the  intestines,  as  Br.  Kramer  (Annales  d*Mygiine  | 
Publique  et  de  Med.  Leg.,  vol  I,  1843)  has  found  the  nitrate  in  the  fiec» 
of  animals  taking  it;  and  it  is  much  more  probable  that  the  niiraten^t 
accounted  for  in  Dr.  Taylor's  investigation  was  eliminated  by  the  intes- 
tines than  that  it  was  decomposed  in  the  system.  If,  as  there  is  raueh 
reason  to  believe,  a  vegetable  acid  when  given  alone  passes  through  tl>e 
system  in  great  measure  unchanged,  while,  as  asserted  by  Dr*  Munch 
(Archil?  des  Vereins  fur  gemein.  Arbeifen^  18^3,  p.  370),  and  as  seeniB  tc^  I 
follow  from  the  facts  already  brought  forward,  the  same  acid  is  founti 
when  combined  with  an  alkali  to  be  oxidized  and  converted  into  carbonic 
acid,  there  is  in  this  strong  corroboration  of  the  belief  that  the  potnth 
salts  increase  oxidation  in  the  system.  Putting  all  the  evidence  together* 
it  seems  to  mo  that  the  oxidation  theory  must  be  accepted  as  exceodioglf 
plausible  and  probable,  although  not,  perhaps,  absolutelv  proved. 


DIURETICS. 


719 


When  a  potassium  salt  is  given  in  large  doses  for  a  long  time,  it 
produces  a  condition  of  dyscrasia,  with  impoverishment  and  excessive 
fltiidity  of  the  blood.  How  or  why  it  has  this  action  is  unknown,  as 
indeed  is  the  exfvct  nature  of  the  changes.  Very  probably  there  is  some 
connection  between  these  changes  and  the  oxidizing  power  of  the  drug; 
but  any  theory  in  the  present  imperfect  state  of  our  knowledge  could 
at  best  be  only  an  ingenious  speculation. 

Our  knowledge  of  the  physiological  action  of  the  potassium  salts 
seems  to  show  that  the  vegetable  salts  and  the  carbonates  are  equiva- 
lents, but  that  the  mineral  salts  are  more  or  less  pecuhar  and  individual ; 
and  clinical  experience  confirms  this.  There  is,  however,  one  excep- 
tion:  the  bitartrate  of  potassium  appears  to  act  differently  from  the 
other  vegetable  acid  saltSj  and,  although  direct  |rroof  is  wanting,  prob- 
ably is  not  decomposed  in  the  system,  Potasls  itself  is  never  used  to 
affect  the  system,  on  account  of  its  irritant  properties ;  and  its  local 
action  wDl  be  discussed  under  the  headings  of  Escharotics  and  Antacids. 
I  shall  here  group  together  all  the  potassium  vegetable  salts,  excei>t  the 
hitartrate. 

POTASSII   CAEBONAS. 

The  potash  of  commerce,  obtained  from  wood-ashes  and  other 
sources,  occurs  in  the  form  of  fused,  stony  masses,  variegated  in  color, 
and  of  a  caustic,  burning  taste ;  when  purified  so  as  to  form  pearlash^ 
It  becoraeH  of  a  bluish-white  color.  When  further  purified  m  ns  to  con- 
form with  the  officinal  tests,  it  occurs  as  a  coai^se,  granulurj  whitish 
powder,  very  deliquescent,  soluble  in  its  weight  of  water,  insoluble  in 
alcohol  It  whould  contain  only  traces  of  the  sulphate,  chloride,  and 
i^ilicate  of  potassium, 

PoTA&sit  BiCAHBONAs,  U.S. — Bicarbonate  of  Potas^^ium  is  manufuc* 
tni'ed  by  passing  carbonic  acid  gas  through  a  solution  of  the  carbonate 
in  distilled  water.  It  occurs  in  transparent,  colorless  crystali?*,  not  deli- 
queseent,  slightly  alkaline  to  the  taste  and  to  testr-paper.  It  dissolves 
in  four  times  its  weight  of  boiling  water,  but  is  insoluble  in  alcohol, 

Thenipeut ica Hy  the  carbonate  and  bicarbonate  are  of  equal  value, 
except  that  the  carbonate  is  more  irritant  than  the  bicarbonate,  and  is 
therefore  not  so  well  borne  by  the  stomach.  On  account  of  its  nauseous 
taste,  even  the  latter  ealt  is  not  so  available  as  the  acetate  or  the  citnite. 
The  fall  dose  of  the  bicarbonate  is  half  an  ounce  daily,  given  in  diluted 
solution. 


PoTASSTi  CiTRAS,  U.S. — Citrate  of  Potassium  is  a  whitish,  granular, 
deliquescent  salt,  of  neutral  or  very  slightly  acid  reaction,  freely  soluble 
in  water.  It  is  the  least  offensive  to  the  palate  of  ail  the  potash  salts, 
except  the  tartrates.  The  Solution  of  Citrate  of  Potassium  {Liquor 
Potassii  CitratiSy  U.S., — ^Bicarbonate  of  Potassium,  960  grs. ;  Citric 
Acid,  720  grs. ;  Water,  24  fj ),  and  the  Neutral  Mixture  {Mistura  Potassii 
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Citrafis^  U.8., — Lemon-juice,  Oj  ;  Bicarbonate  of  Potassium,  enough  to 
neutraHze)»  have  been  long  used  as  diaphoretics  in  sthenic  fevers.  The 
dose  is  half  a  fluidounco  to  one  fluidounce  ever}^  one  or  two  hours,  A 
very  elegant  method  of  exhibiting  neutral  mixture  is  in  thofurmof 
Effervescing  Draught.  It  m  especially  useful  when  there  is  any  tendency 
to  eick  stomach.  It  should  he  prepared  in  two  solutions:  one  consist- 
ing  of  iemon-juice  and  water,  equal  parts,  or  of  citric  acid  3'»t  water 
fjiv;  the  other  of  bicarbonate  of  potassium  3i,  water  fgiii.  An  ounce 
of  each  of  the  solutions  is  to  be  put  together,  and  the  whole  lo  be 
drunk  during  effervescence. 


POTA88II  AcETAS,  U.S.' — Acetate  of  Fotui^isutm  it:^  a  periectly  neuirul 
whito  salt,  of  a  decidedly  saline  taste,  extremely  deliquescent,  and  sol- 
uble in  lialf  its  weight  of  water.  It  is  made  by  dissolving  the  biear- 
bonate  in  acetic  acid,  and  evaporating.  It  occurs  sometimes  as  soft,  j 
fibrous  masses,  at  other  times  it  has  a  foliated  structujxs 

Therapeutics.— An  important  use  of  the  vegetable  salts  of  potuA- 
sium  ia  in  acute  injiamniatori/  rheumatism.     Before  the  introduction  of 
the  salicylates  the  alkaline  treatment  was  the  best  that  was  known  for 
cases  of  thoroughly  acute  rheumatism :  the  medicine  must  be  giveaJ 
freely,  an  ounce  to  an  ounce  and  a  half  in  the  day,  and  be  persiMed  ia,! 
opium,  of  course,  being  at  the  same  time  employed  in  ae  largo  doses  jli| 
are  required  to  relieve  the  paio  ;  after  a  few  days,  when  the  violence  of  ' 
the  symptoms  has  abated  and  decided  anaemia  appears,  tlie  exhibition 
of  the  drug  should  be  discontinued  and  iodide  of  potassium,  witli  tonic 
be  substituted.     In  cases  subacute  from  the  beginning  I  have  found  1 
combination  of  the  iodide  and  acetate  of  potassium  very  efficient,  ten 
grains  of  the  former  and  thirty  of  the  latter  being  administered  three  i 
four  times  a  day.     The  potash  probably  does  good  in  rheumatism  by' 
lowering  arterial  action,  by  favoring  oxidation  and  elimination  of  par- 
tially effete  niuterials,  and  by  neutralizing  excessive  acidity.     Be  the  . 
method  what  it  may,  I  have  no  doubt  of  the  great  eUnical  value  of  the 
remedy,  its  efficiency  being  in  dii*ect  proportion  to  the  acuteness  mi 
violence  of  the  symptoms. 

As  depurants,  the  potash  salts  are  very  useful  in  various  diseaBOS. 
Attention  has  been  especially  called  by  Dr,  Golding  Bird  to  their  value  in 
that  class  of  cases  spoken  of  as  **  chronic  biUousness,'"  In  chronic  m/Jlarialj 
poisoning,  in  catarrhal  jaundice^  and  in  the  jaundice  of  simple  hepatii 
torpor,  they  are  often  of  use.  In  uric  acid  gravel  and  in  uric  acidcal'^ 
cuhs  there  can  be  no  doubt  of  the  value  of  potash  as  a  prophylactic,  i 
a  preventive  of  the  formation  or  deposition  of  the  uric  acid,  Thfrl 
remedy  has  also  been  used  to  dissolve  uric  acid  calculi ;  but  the  results | 
otfer  such  slight  encouragement  that  it  is  only  necessary  here  to  give  1 
reference  to  the  work  of  Dr,  Wm.  Roberts  (On  Urinary  and  Benal 
Diseases,  Am.  od.,  1866). 

Administration. — As  usually  exhibited,  the   potash  salts  are  ei- 
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ceodingly  distasteful.  There  is  do  need  of  this  wliatovor  Tho  citrate 
may  bo  given  dissolved  in  lemon-juice,  or^  what  i»  a  still  more  pleasant 
method,  a  syrupy  solution  of  the  bicarbonate  and  the  citrate  raay  be 
made,  of  such  a  strength  that  every  tablepoonfol  of  it  shall  contain 
half  a  drachm  of  each  salt.  At  the  time  of  exhibition  one  or  two 
tablespoon  tub  of  this  may  be  put  in  a  httlc  water,  and  to  it  be  added 
a  large  tablespoonful  of  lemon-juice,  the  w^hote  to  be  drunk  while  effer- 
veseing.  If  the  patient  takes  in  the  course  of  the  day  six  of  thd 
largest  doses  mentioned,  the  whole  amoonts  to  an  ounce  and  a  half 
of  the  citrate  of  potassium.  When  tho  remedy  h  used  simply  as  a 
depurant,  as  in  jaundice,  such  large  doses  ai*ef  ot'  course,  not  proper;  a 
teaspoon ful  of  the  alkaline  solution^  with  a  cori-esponding  amount  of 
iemon-juice,  taken  three  times  a  day,  will  generally  be  sufficient. 

PoTAssii  BiTABTRAS,  U.S. — Bitartnite  of  Potassium^  made  from  argol 
(see  Tartaeic  Acij>),  occurs  in  white  crystalline  crusts  or  masses,  which 
are  commonly  pulveri:zed  before  being  sold  as  Cream  of  Tartar,  It 
usually  contains  tartrate  of  calcium,  and  is  only  sparingly  soluble  in 
cold  water.  It  appears  to  difter  therapeuticully  from  its  congeners  in 
being  more  actively  diuretic,  and  in  acting  more  powerfully  as  a  hydra- 
gogue  cathartic.  Half  an  ounce  to  an  ounce  of  it  given  at  once  will 
very  generally  cause  watery  purging.  In  this  city  it  is  probably  em- 
ployed more  frequently  in  dropsy  than  any  other  diuretic:  the  usual 
plan  is  to  dissolve  an  ounce  of  it  in  a  pint  of  infusion  of  juniperberrieSi 
and  have  this  all  taken,  in  divided  doses,  during  the  twenty-tour  hours. 
In  acute  desquanuitwe  nephritis^  cream  of  tartar  is  a  very  useful  diuretic: 
as,  however,  the  avoidance  of  irritation  of  the  kidneys  is  imperative  in 
this  disease,  the  alkaline  diuretic  should  not  be  administered  in  infusion 
of  juniper. 

The  Tartrate  of  Fotassium  (Potassii  Tabtras,  U*S*)  is  rarely  used  in 
medicine.     It  is  said  to  be  actively  purgative  in  doses  of  half  an  ounce. 

PoTAsen  Sulphas,  U.S. — Sulphate  of  Potassium  occui-s  in  small, 
aggregated,  transparent,  very  hard  crystals,  permanent  in  the  air, 
usually  short  six-sided  prisms,  possessing  a  nauseous  somewhat  bitter 
taste.  It  is  insoluble  in  alcohol  slowly  soluble  in  nine  and  a  half  times 
ItB  weight  of  cold  and  in  less  than  four  times  its  weight  of  boiling 
water.  Sulphate  of  potassium  is  said  to  be  '^a  mild  purgative,  operating 
usually  without  heat  or  pain  or  other  symptoms  of  irritation,"  in  dosea 
of  four  or  five  drachms;  and  in  doses  of  one  or  two  dmchms  acting  aa 
a  laxative.  It  is,  however,  very  rarely  employed  in  this  country  as  a 
purgative.  Sulphate  of  potassium,  in  doses  not  a  great  deal  in  excess 
of  those  which  have  been  recommended  by  practitioners,  acts  as  an 
irritant.  Dr.  Mowbray  states  that  the  salt  is  used  in  France  as  a 
popular  abortifaciont,  and  that  he  has  seen  very  alarming  aymptonii 
produced  by  four  drachms  of  it.     Br.  Taylor  records  a  case  in  which 
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loss  than  two  ounces  caused  in  a  woman  severe  vomiting,  purging,  ab- 
dominal pain,  and  finally  death.  At  the  post-mortem  the  stomach  and 
intestines  showed  very  decided  evidences  of  inflaramatioii.  i 

PGTASSII  NITRAS— NITRATE  OF   POTASSIUM.     U.S, 

Kitrate  of  Potassium^  or  Nitre^  is  either  obtamed  from  certain  salin* 
earths,  occurring  chiefly  in  India,  but  to  a  certain  extent  in  other  por- 
tions of  the  world,  or  else  is  artificially  manufactured  in  mtre-bedi 
formed  out  of  animal  and  vegetable  matter,  woodanhes,  and  caloartxius  i 
earth,  or,  tinally,  \b  obtained  from  old  plaster  rubbish.     In  the  '*  nitre.  ' 
bedh,"  as  well  as  in  the  natural  valine  earths,  which  have  undoubtijdij 
in  the  beginning  contained  animal  and  vegetable  matters  in  a  state  ot* 
decomposition,  nitric  acid  is  tormed  by  the  OKidation  of  ammonia,  and 
unites  with  the  bases  in  the  soiL    Most  of  the  nitre  used  in  this  country 
comes   from    Calcutta,  through    Boston,  packed   in   grass-cloth   bagn. 
Chili  saltpetre  is  the  nitrate  of  sodium^  which  impregnates  certain  »oiU 
in  the  country  whoso  name  it  bears.     It  is  undoubtedly  formed  ia  j 
these  soils  by  a  process  precisely  analogous  to  that  in  which  the  nitw  1 
of  India  is  produced,  except  that,  little  or  no  vegetable  matter  \m^\ 
present  to  afford  the  potassium  during  the  decomposition  of  the  animal 
matter  and  the  generation  of  nitric  acid,  the  latter  unites  with  the 
calcium  of  the  soU.     Chili    saltpetre  is  employed  as  a  stibstitnto  for 
true  saltpetre  in  the  manufiicture  of  nitric  acid,  and  may  be  made  into 
the  nitrate  of  potassium  by  means  of  crude  potash. 

Saltpetm  occurs  in  more  or  less  perfect,  long,  striated,  semi-trans* 
parent,  six-sided  prisms,  with  dihedral  summits ;  of  a  sharp,  saUnc* 
somewhat  cooling  taste  ;  containing  no  water  of  crystallization^  but 
decrepitating  when  thrown  on  the  tire,  from  the  evapoitilion  of  water 
mechanically  retained  in  the  crevices  of  the  crystals;  soluble  in  four 
or  five  times  their  weight  of  cold  and  in  two-fifths  of  their  weight  of 
boiling  water,  sparingly  soluble  in  proof  spirit,  insoluble  in  absolute 
alcohol.  At  a  high  heat  they  decompose,  liberating  a  largo  quantity 
of  nascent  oxygen,  and  thereby  greatly  intensifying  the  combustion  of 
surrounding  objects.  The  Sal pnuiefle  of  the  shops  is  a  saltpetre  wbicb 
has  been  fused  and  run  into  circular  moulds. 

PHYStoLooioAL  AoTioN. — Nitrate  of  potassium  applied  to  any  r»w 
surface,  or  to  a  raucous  membrane,  acts  as  a  violent  irritant.     As  deatli  i 
has  not  infrequently  I'esulted  trom  its  ingestion,  while  it  has  occurred | 
veiy  rarely  from  that  of  any  of  the  other  ordinary  salts  of  the  alktvli, 
it  has  generally  been  thought  that  nitre  possesses  peculiar  properlii^.i 
It  is  not  to  be  gainsaid,  however,  that  the  cause  of  the  death  in  nitn 
poisoning  is  very  generally  the  local  inflammation  of  the  stomach  and 
intestines  produced  by  it, — effects  dependent  simply  upon  its  irritaDtl 
properties,  and  not  upon  any  constitutional  action ;  a  conclusion 
coining  doubly  evident  when  it  is   rememljcred   that  if  the  drug  b**^ 
given  in  weak  solution  much  larger  amounts  can  be  exhibited 
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only  therapeutic  effects  than  would  cause  death  if  administered  in  solid 
form  or  in  very  concentrated  solution.  Thus,  in  a  case  under  the  care 
of  Dr.  Wilks  {Guy's  Hosp.  Bep,,  vol.  ii.  p.  173,  3d  series,  1863),  a  man 
suffering  from  renal  dropsy  took,  between  October  28  and  December 
26,  1862,  one  pound  twelve  ounces  and  six  drachms  of  the  nitrate  of 
potassium,  with  benefit.  As  one  ounce  has  caused  death  in  three  hours 
(Taylor,  Medical  Jurisprudence^  2d  ed.,  vol.  i.  p.  237),  this  patient  re- 
ceived in  fifty-nine  days  the  equivalent  of  twenty-eight  fatal  doses. 
Again,  according  to  Professor  Stille  {Therapeutics^  vol.  ii.).  Dr.  Brock- 
lesby  habitually  prescribed  one  ounce  of  the  salt  a  day,  and  Dr.  Martin- 
Solon  even  two  ounces  per  diem. 

The  symptoms  of  poisoning  by  the  nitrate  of  potassium  are  pretty 
constant,  and  yet,  as  in  other  irritant  poisoning,  vary  within  certain 
limits.  Very  generally  there  is  first  an  intense  burning  pain  in  the 
stomach,  coming  on  in  a  few  minutes  after  the  ingestion  of  the  poison, 
and  soon  followed  by  violent  vomiting,  and,  it  may  be,  free  purging. 
In  a  little  while  collapse  develops,  with  great  muscular  weakness,  not 
rarely  with  local  convulsive  tremblings.  The  matters  vomited,  and  even 
the  stools,  may  be  bloody  (case,  Th.  Husemann,  Journal  fur  Pharmaay- 
dynamik,  1859,  ii.  178).  Sometimes  the  nervous  symptoms  predominate, 
and  the  purging  may  be  absent;  collapse,  with  slight  vomiting  and 
with  or  without  paralysis  of  the  lower  limbs,  may  alone  exist.  Sup- 
pression of  urine  has  been  noted  in  some  cases  (case,  Pharmaceut 
Journ.,  Feb.  1846,  p.  356).  After  death,  very  grave  lesions  are  found 
in  the  stomach  and  the  intestines,  such  as  intense  redness  and  conges- 
tion, and  effusion  of  blood  into  the  submucous  coat,  and  sometimes  into 
the  stomach  itself  Even  ulceration  and  corrosion  of  the  mucous  mem- 
brane have  been  observed.  It  is  evident  that  the  symptoms  previously 
detailed  as  existing  during  life  are  in  accord  with  the  post-mortem 
results,  and  all  point  to  the  irritant  action  of  the  drug  as  the  source  of 
trouble.  The  predominance  of  the  nervous  symptoms  in  some  cases  is 
no  more  than  is  exceptionally  seen  in  other  forms  of  irritant  poisoning 
(see  Antimony),  and  is  no  proof  of  a  special  action  of  the  drug  upon 
the  nervous  system.  Sometimes,  however,  death  has  occurred,  in  poi- 
soning by  saltpetre,  with  great  suddenness.  In  the  only  cases  of  this 
character  the  record  of  which  I  have  met  with,  the  dose  has  been  very 
large,  and  it  is  possible  that  the  death  was  the  result  of  the  action  of 
the  drug  upon  the  heart,  for,  like  the  other  salts  of  potash,  it  has  a 
direct  paralyzing  influence  upon  the  cardiac  muscle. 

Nitre  has  been  supposed  by  practitioners  to  be  especially  sedative 
to  the  circulation ;  but  there  is  no  reason  to  believe  that  it  is  any  more 
powerful  as  a  cardiac  sedative  than  the  vegetable  salts  of  the  base.  It 
certainly  shares  the  diuretic  properties  of  the  latter,  but  appeare  to  be 
more  irritant  to  the  kidneys,  since  it  seems  difficult  otherwise  to  account 
for  the  suppression  of  urine  already  noted  as  occurring  occasionally  in 
poisoning  by  it. 
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Therapeutics* — Nitrate  of  potassium  baa  been  espeeiiiUy  oswl  m 
acute  rheumatism^  and  when  given  in  large  dosea  has  some  favorable 
influence  upon  the  coui^e  of  the  alfeL*tion,  It  is  certainlj^  howevwr^a 
more  dangerous  remedy  than  the  vegetable  salts  of  the  baise,  and,  accord- 
ing to  my  experience,  much  leas  offieaciouH.  I  can  therefore  see  no  good 
reason  for  continuing  the  practice.  If  given^  not  less  than  an  ounce 
should  be  dissolved  in  a  full  quart  of  barley-water  or  other  demulcent, 
and  be  administered  in  divided  doses  during  the  twenty-four  hours. 

In  the  treatment  of  poisoning  by  saltpetre,  after  the  stomach  i 
bowels  have  been  emptied,  the  usual  meaus  for  the  relief  of  to^tic  gtt^^ 
enteritis  should  be  resorted  to. 


POTASSII   CHLORAS.     U.S.— CHLORATE   OF    POTASSIUM. 

This  salt  is  said  to  be  chiefly  prepared  by  beating  the  solutions  ot 
the  hypochlorite  of  lime  and  chloride  of  potassium ;  on  cooling,  the 
chlorate  of  potassium  crystallizing  out  and  the  chloride  of  caicium  re- 
maining in  solution.  Chlorate  of  potassium  occurs  in  white  rhomboidal 
plates  of  a  pearly  luati'e  and  of  an  acerb  taste,  dissolving  in  sixteen 
parts  of  water  at  60*'  F.,  and  in  two  and  a  half  parts  of  boiling  water. 

Phitsiolooical  AcriON,^ — Upon  mucous  membranes  and  ulcerated 
surfaces  this  salt  acts  as  a  powerful  irritantj  being,  I  think,  even  more 
active  in  this  respect  than  the  nitrate  of  potassium.    Taken  internallj 
in  sufficient  quantities  it  is  a  powerful  poison,  and  it  has  frequetitlf| 
caused  death.     Thei'e  ai^a  on  record  a  large  number  of  fatal  case^i^,  mt>sl 
of  which  are  collected  in  the  brochure  of  Dr.  J.  von  Mering  {Chlorma 
Kidi,  Berlin,  1885).     To  Dr.  Jacobi,  of  New  York,  belongs  the  cr 
of  having  tirst  ealled  attention  to  the  dangerous  action  of  this  much^ 
used  remedy  {Amerkan  Med,   Thnes^  April,  1861,  p.  245).     The  small- 
eat  amount  which  will  produce  death  is  not  knovvu,  but  in  a  case  re- 
corded  by  Dr.  Matthisson  a  Utile  over  half  an  ounce   taken  to  the 
course  of  several  days  proved  fatal.     Dr  Stock  vis  has  seen  the  deatJ 
of  a  man  after  four  drachms.     A  drachm  in  the  course  of  a  night  ba 
killed  an  infant  a  year  old^  and  three  drachTna  a  child  three  to  fou 
3'ears  old.     In  most  cases  of  fatal  poisoning  in  the  adult  the  dose  hai 
been  much  over  half  an  ounce.     The  symptoms  may  be  acute  or  sub- 
acute.    In  the  rapid  cases  there  have  been  violent  vomiting,  profuee 
diarrh«:ea,  excessive  dyspnnea,  great  failure  of  the  heart*©  action,  an 
marked  cyanosis.     In  ino?*t  of  these  cases  the  l)lood  has  been  found  of 
a  chocolate  color.     In  the  subacute  cases  the  gastro-intostinal  sympton 
Lave  been  severe,  with  generally  vomiting  of  blackish-green  njaiter 
and  distinct  swelling  of  the  liver  and  the  spleen.    The  urine  is  nuirkediji 
lessened  in  quantity,  albuminous,  often  of  an  opaque  reddish-brown  ^ 
blackish  color,  showing  under  the  microscope  brownish  or  yellowish 
brown  tube-casts,  frequently  containing  the  detritus  of  blood -corpuscle 
Hemoglobinuria  has  been  noticed  [Trans.  Intermit,  Congress^  1881,  vo 
1.  p.  463),  and  methajmoglobin  is  a  common  constituent.     The  nervou 
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gymptoms  have  been  seven?  ^lolirium,  coma,  tonic  and  clonte  cramps, 
aod  a  peculiar  stiflFnesa  of  the  extremities. 

Headache,  loss  of  appetite,  violent  pains  in  the  abdomen  and  other 
poriions  of  the  body,  and  marked  abdominal  tenderness  have  usually 
preceded  the  loss  of  consciousness.  Not  rarely  there  are  minute  ecchy- 
moaes  upon  the  surface  of  the  body,  and  even  more  tVequently  there  in 
a  general  jaundice.  In  some  cases  the  patient  has  rallied  and  seemed 
to  be  on  the  road  to  recovery  when  the  fatal  relapse  hn^  occurred. 

After  death  the  blood  is  usually  ehocolato-coiored,  the  tj^astro-intes 
tinal  tract  h  inflamed,  the  liver  and  spleen  are  enlarged  and  tilled  with 
the  brownish  debris  of  red  blood-corpuseles,  the  bone-marrow  and  the 
brain  art?  often  similarly  colored,  while  the  mucous  membranes  are 
usually  swollen  and  ecchymosed.  The  kidneys  are  profoundly  af- 
fected, their  tubules  full  of  brownish  casta  and  their  epithelml  structure 
evincing  a  nephritis.  The  most  characteristic  and  probably  the  most 
important  of  the  lesions  is  the  change  in  the  bloody  which  was  hr>^t 
noticed  after  death  by  F.  Marehand  (  Virchow's  Archw,  Bd.  Ixxvii.,  1879). 
Dr.  L.  Eioss  (  Berlin.  Klin,  Wochemchriff.,  1882)  noted  in  a  case  during 
life  that  many  of  the  red  blood -corpuscles  were  decolorized,  and  others 
contained  little  granules  of  an  elliptic  shape.  The  researches  of  Mar- 
ehand *s  most  recent  paper  (Ar^A./.  Exper.  Path.  u.  Pfuirm.^  xxiii,),  which 
have  been  abandantly  contirmed,  show  that  the  changes  in  the  blood 
are  the  result  of  the  formation  of  a  substance  apparentl}^  identical  with 
the  methiemoglobin  of  Hoppe-Seyler  and  characterized  by  the  appear* 
anee  in  its  spectrum  of  a  blackinh  line  in  the  red.  The  same  substance 
18  readily  produced  by  mixing  either  the  chlorate  of  sodium  or  the 
chlorate  of  potassium  with  human  or  animal  blood  outside  of  the  body* 

It  was  asserted  years  ago  by  Dr,  Stevens  that  when  chlorate  of 
potassium  is  taken  internally  the  venous  blo^^d  acquires  an  arterial  hue, 
and  the  confirmatory  statements  of  Dr.  O'Shaughnessy  led  many  of  the 
profession  to  give  credence  to  the  idea  that  the  chlorate  yields  its  oxy- 
gen to  the  blood :  so  that  it  hu'^  boon  used  to  an  enormous  extent  in 
various  low  forms  of  disease  with  the  idea  of  increasing  oxidation  in 
the  blood.  It  is  most  probable  that  the  observers  just  quoted  mistook 
the  altered  coloration  of  the  blood  for  the  arterial  hue.  It  is  very  im- 
probable from  a  chemical  stand-point  that  chlorate  of  potassium  should 
part  with  its  oxygen  in  the  bload  at  the  temperature  of  the  body,  and 
there  is  no  proof  that  it  docs  so.  It  has  been  shown  b}^  Riibuteau  and 
other  observers  that  chlorate  of  potassium  escapes  unchanged  with  the 
saliva,  urine,  and  probably  all  the  Kecretions  of  the  body.  Isambert 
found  it  in  the  tears,  the  bile,  the  nasal  mucus,  and  even  in  the  milk  of 
nursing  women.  Rabutcau  took  five  grammes  of  the  salt,  and  recovered 
fVom  the  urine  4.873  grammes.  Isambert.  in  two  experiments,  recov- 
ered respectively  ninety-five  and  ninety- nine  per  cent,  of  the  ingested 
ciilorate  of  potassium  from  the  urine.  J.  von  Mering^  out  of  fitlteen 
grammes  given  to  a  dog.  obtained  14.7  grammes ;  out  of  five  grammea 
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wbieh  lio   took  himself,  he  recovered  4.62  grammes;   and  when  hd 
took  but  a  single  gramme  ho  obtained  from  the  urine  of  the  next 
ten   hours  0.91   gramme.      From  the   saliva  and  urine  of  a  case  of 
mercurial  stomatitis  in  whiijh   Ave  grammes  had  been  exhibit^^d  be 
peeovei"ed  4.54  grammes.      Indeed,  Maixihand  elaims,  in  earporimenUi 
upon  the  lower  antmjils,  to  have  recovered  all  of  the  ingestijd  ehlorato 
from  the  secretions,  and  we  must  conclude  that  it  practically  all  e**capt*a 
fi-om  the  body  unchanged.     P.  von  Meriog  believes  that  some  of  ibe 
chlorate  of  potassium  is  reduced  in  the  system,  chiefly  because  he  thinb 
that  methffimoglobin  is  formed  by  a  process  of  oxygenation.    The  exact 
nature  of  methoemoglobin  is,  however,  not  made  out:  according  to  C. 
A-  Macmunn  {Spectroscope  in  Medicine,  p.  100,  1881),  metha^moglobm 
is  probably  a  mixture  of  hasmatin  with  soluble  albumen,  as  it  has  boen 
shown  by  Hoppe-Seyler  that  it  is  not  formed  by  oxidation.     M.  tod 
Mering  in  one  or  two  instances  in  the  dog  found  a  slight  increase  in 
the  ehlorides  of  the  urine  during  the  administration  of  the  chlorate, 
and  it  is  possible  that  a  minute  quantity  of  the  chlomte  does  undergo 
deoxidation,  but  it  must  be  considered  established  that  any  such  change 
affecta  so  small  a  portion  of  the  drug  as  not  to  be  worthy  of  consider- 
ation. 

The  effect  of  therapeutic  doses  of  chlorate  of  potaaaiom  upon  th& 
system  is  certainly  not  marked,  and  is  probably  the  same  as  that  of  the 
nitrate.  The  potash  seems  to  exert  some  influence,  as  Isambert  »Mm 
that  the  drug  directly  injected  into  the  jugular  vein  paralyzes  the  heart, 
and  pmduces  a  general  depression  similar  to  that  caused  by  the  nitrate. 
In  his  experiments  upon  himself,  Isambert  found  that  when  tuken  in  I 
large  doses,  two  to  tivc  druchma  a  day,  the  chlorate  caused  salivation,  ] 
free  diuresis,  increase  of  the  appetite,  and,  when  not  well  diluted,  gastric 
irritation  ;  the  urine  continued  strongly  acid,  and  contained  an  excess 
of  rosacic  acid,  uric  acid,  and  the  urates. 

Therapeutics. — The  chlorate  of  potassium  has  been  very  freely  uded| 
and  with  great  asserted  advantage,  in  all  forms  of  disease  believed  to  ba 
due  to  blood-poisoning,  such  as  scarlet  and  other  adynamic  fe^rs^  diplhi 
theria^  scorbutm,  syphilis^  and  even  hi/drophobm.     As  already  stated,  tb« I 
theory  upon  which  this  practice  rests  has  no  foundation  in  reason  or  i 
science,  and  my  own  empirical  experience  with  the  remedy  has  been  ta 
exact  accord  with  the  teachings  of  physiology.     I  have  seen  the  chlo-  ^ 
rate  repeatedly  employed  in  various  diseases  of  the  clasa  just  spoken 
of,  and  have  never  seen  it  do  a  particle  of  good.     On  the  other  hand, 
in  mercurial  and  other  forms  of  stomatitis  the  remedy  is  undoubtedly  of 
great  value  ;  given  in  the  form  of  a  powder,  with  sugar,  it  is  remarkably 
efHeient  in  the  follicular  or  aphthous  stomatitis  of  children.*     I  do  not  | 


*  M.  LaboTdc  {finlL  Thirap.,  Ixjcivii,,  187i)  ftnd  M.  Tacke  {fnauff,  />/♦#.,  lloDn.  l«7S) 
hrtve  shown  that  the  cktorttU  of  iodium  fteta  phjaiologicallj  liko  the  potauiuto  ialt;  isi 
Br.  3.  Eioger  and  H.  Sninsbarj  {London  Laneat,  1882,  it  7U)  hiiirt  fonoil  It  «qtiAt^ 
•ffioient  in  ttotnacitii. 
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believe,  however,  that  ita  influence  in  these  cases  ia  other  than  local ; 
yet,  as  the  remedy  is  eliminated  with  the  saliva,  and,  iherelbre,  wliun 
given  internally  m  constantly  present  in  tlie  mouth,  the  ordinary  method 
of  using  it  is  probably  the  best.  In  ascites  and  other  dropsical  affections 
it  is  valueless. 

When  used  locaHy,  chlorate  of  potassium  acts  as  a  stimulant  to  the 
various  mucous  membranes,  and  is  (jfian  of  excellent  service  in  cases  of 
angina :  it  is  even  said  to  have  boen  used  advantageously  by  eaemata 
in  dysentery  and  in  cholera  infantum.  The  most  generally  efficient  gargle 
that  I  know  of  in  ordinary  sore  throat  may  be  made  by  pouring  a  pint 
af  boiling  water  over  a  powder  composed  of  an  ounce  of  sumach  berries 
(or  of  their  fluid  extract)  and  half  an  ounce  of  the  chlorate  of  potas- 
sium, allowing  to  sinimer  in  an  earthen  vessel,  with  occasional  stirring, 
to  three- fourths  of  a  pint,  straining,  and  using  in  the  ordLuary  manner. 
A  half-ounce  to  an  ounce  of  tlie  satumted  solution  of  the  chlorate  com- 
bined with  a  few  drops  of  laudanum,  injected  into  the  rectum  once  or 
twice  a  day  and  retained,  is  often  of  the  utm^jst  service  in  hemorrhoids, 

Administhation. — For  manifest  reasons,  when  taken  in  large  doses 
the  chlorate  of  potassium,  must  be  exhibited  in  dilute  solution.  The 
usual  dose  ia  from  ten  to  twenty  grains ;  as  a  lotion,  from  ten  grains  to 
half  a  drachm  may  be  dissolved  in  the  ounce  of  water. 

LiTHii  CabbonaSj  U.S. — Carbonate  of  Lithium  is  a  white  powder, 
sparingly  soluble  in  water,  and  rcadliy  distinguishable  by  the  carmine- 
red  color  which  it  imparts  to  the  flamo  of  alcohol.  From  it  the  U.S. 
Pharmacopoeia  directs  that  the  citrate  (a  white,  deliquescent,  freely 
soluble  powder)  shall  be  prepared  by  solution  with  citric  acid  in  water. 
The  combining  number  of  lithia  is  so  low  that  all  its  salts  contain 
a  very  remarkable  proportion  of  the  base.  We  have  but  little  accu- 
rate  knowledge  of  the  physiological  action  of  lithia,  but  it  probably 
closely  resembles  potash  in  its  etfects  upon  the  system.  In  twenty- 
grain  doses  I  have  seen  it  apparently  produce  severe  general  prostra- 
tion, amounting  almost  to  general  paralysis,  in  a  feeble  adult  female  ^ 
but  I  have  given  it  very  largely  to  other  patients  without  inducing  any 
constitutional  symptoms.  It  is  eliminated  by  the  kidneys,  rendering 
the  urine  alkaline, 

TBEBAPEmca. — According  to  the  experiments  of  Dr.  Ure  and  of 
Dr.  Garrod,  solutions  of  the  liihia  salts  have  the  power  of  dissolving 
uric  acid  and  the  urates ;  and  the  drug  was  strongly  recommended  by 
Dr,  Garrod  in  uric  acid  diathesis  and  in  chronic  gout,  given  in  doses  of 
three  or  four  grains  three  times  a  day.  The  drug  was  extensively  em- 
ployed, but  fell  into  disrepute  until  recently,  when  its  claims  have  been 

I      revived,  especially  by  Professor  Bitterieh  {Schmidt's  Jahrbucher^  Bd.  cli. 
p.  270).     As  stated  by  the  latter  observer,  it  is  very  generally  given  in 

f      too  large  dose.     In  my  own  experience,  given  as  proscribed  by  Dr. 

I      Garrod  for  a  length  of  time,  it  has  appeared  to  do  great  good  in  some 


728 


LOCAL   REMEDIES. 


caaeB  of  chronic  gout.  Either  aalt  may  be  exhibitod  rjiesolved  in  water, 
in  doftcfl  of  five  grains,  three  times  a  day;  preferably  taken  a  half-hour 
before  outing.  Dr.  Martineau,  of  Paris,  affirms  that  he  has  obtiitncd 
very  remarkable  results  in  the  treatment  of  diabetes  m^llttiis  by  the 
use  of  a  solation  of  lithium  carbonate  and  sodium  arseniate  in  ordinu^ 
carbonic  smld  water.  There  is  a  form  of  diabetes  closely  connected  with 
the  goiUy  diathesis,  and  in  these  cases  this  arsenical  solution  of  lithium 
will  probubly  be  of  service :  from  five  to  ten  grains  of  lithium  carbonate 
and  one-thirtieth  of  a  grain  of  ars(?niate  of  sodium  may  be  given  three 
times  a  day. 

ALTERATIVE  DIURETICS. 
BUCHU— BUCHU.    U.S^ 

The  leaves  of  Barosma  crenata,  and  of  other  species  of  the  genus, 
natives  of  Southern  jyVica.  Those  leaves,  which  are  gathered  by  the 
Hottentots,  are  an  inch  or  less  in  length,  from  three  to  five  lines  broad, 
of  various  forms,  but  always  notched  on  the  edge«»  and  having  a  strong, 
rather  rank,  yet  somewhat  aromatic  odor^  and  a  warm,  bitt43ri8h  ta8t«. 
They  owe  their  virtues,  which  they  yield  to  water  and  to  alcohol^  to  a 
volatile  oil  and  to  a  bitter  extractive. 

Therapeutics* — Owing   to  its  bitter   principle,  buchu    is   perhaps 
slightly  tontc;  but  its  chief  medicinal  virtue  is  as  a  stimulant  and 
alterative  to  the  mucous  membrane  of  the  geni to-urinary  organs.    Il 
does  not  very  largely  increase  the  flow  of  urine,  and  hence  is  never 
admmi9tei*ed  in  dropsy^  but  in  all  eases  of  subacute  or  chronic  inflam- 
mation of  the  gonito-urinary  organs  it  may  be  employed  with  hope  of 
success.     Its  oil  i^  undoubtedly  absorbed,  and  is  eliminated  by  the  kid- 
neys, to  whose  secretion  it  impartn  its  odor.     In  chronic  pyelitis,  chroniei 
cystitis,  and  irritation  of  the  bladder^  it  is  one  of  our  best   remedie"*,! 
especially  when,  as  is  frequently  the  case,  these  diseases  are  aaBOciate 
with  a  generally-lowered  systemic  tone.      As  compared  with  turpon-i 
tine,  buchu  is  much  less  stimulating,  and  has  a  much  more  soothing  effect 
upon  the  mucous  membranes  of  the  geni to-urinary  tract*     In  irrit^n 
bladder^  when  the  urine  is  highly  acid,  and  when  there  is  a  eonstanti 
desire  to  urinate,  with  but  little  relief  from  mielurition,  buchu,  in  eom^ 
biuation  with  a  vegetable  salt  of  potash  and  the  sweet  spirit  of  nitp 
often  gives  great  relief    The  dose  of  the  ptid  extract  {Extractum  Buchu 
Fluidum,  U.S.)  is  a  teaspoon ful,  well  diluted,  three  or  four  times  a  duyJ 


Paeeira,  U.S. — Fareira  Brava  is  the  root  of  Chondodendron  t/)nvcn-j 
toBitrn^  a  climbing  plant  of  South  America,  There  appear  to  be  in  thrfl 
root  one  or  more  alkaloids  (see  ILS.  Dispensatory,  15 ih  ed..  p.  1085), I 
Pareira  Brava  has  been  used  with  a^^serted  advantage  in  chronic  <."^^f*^'l^l 
in  ^*  irritable  bladder^''  and  in  chronic  gonorrhmaj  and  appears  to  exert  < 
stimulant  action  upon  the  mucous  membrane  of  tiie  whole  genito-| 
urinary  apparatuja.     It  is  said  to  be  also  tonic,  and  slightly  aperient,  i 
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it  is  especially  valuable  in  urinary  diseases  when  there  is  feoblo- 
no»«  of  digoation  and  a  tendency  to  eostiveness.  The  remedy  sfioiikl 
always  be  given  in  the  form  of  the  infusion  f  5i-0j),  or  of  the  Jiunl 
extract  {Extractum  Pareirw  Fluulum,  U.S,),  of  which  the  doses  are  re- 
spectively a  wineglassful  and  a  leai?poonful  three  or  four  times  a  day, 

UVA  Uasi,  U.S. — Bearberry  is  the  leaves  of  Aretostuphylos  Uva- 
nrei,  a  low  evergreen  shrub,  indigenous  to  northern  marititne  Europe, 
and  alj40  to  our  northern  coasts  as  far  south  as  New  Jersey.  They  are 
fi-ora  half  an  inch  to  an  inch  in  length,  wedge-shaped,  thick,  coriaceouSj 
with  a  smooth,  rounded  margin.  The  odor  is  hay-like,  the  taste  bitter- 
ish, astringent,  ami  somewhat  sweetish.  tJva  ui>i  contains  gallic  acid, 
besides  a  crystalline  prineiplo  discovered  by  Mr.  J.  C.  C.  Hughes  (Amer, 
Jaum.  Phar.j  1847),  and  by  him  named  Ursin^  but  now  generally  known 
as  Arbutin.  It  occurs  in  long  acicular  colorless  crystals,  freely  soluble 
in  water^  less  so  in  alcohol  and  in  ether,  and  is  resolved  by  the  action 
of  sulphuric  acid  into  glucose  and  hydrochinone. 

TuERAPEUTics.— Uva  umi  is  capable  of  acting  as  a  weak  astringent, 
but  has  been  long  used  in  medicine  for  its  infiueiice  upon  the  genito- 
urinary mucous  membrane,  and  at  present  is  employed  only  in  chronic 
pyelitis^  eystitis,  and  other  affections  of  the  genito-urinary  mucous  mem 
brane,  when  a  slightly  stimulant  and  an  astringent  action  is  desired. 
Mr.  Ilughcs  found  that  in  doaes  of  one  grain  arbutin  is  a  powerful  din- 
retic.  It  seems  to  be  free  l>om  poisonous  properties,  as  Jablonow^ki 
(Inaug.  Diss.^  Dorpat,  1858)  took  in  forty-eight  hours  eighteen  grammes 
of  it  without  discomfort.  It  produces  a  discoloration  of  the  urine 
varying  from  pale  greenish  to  dark  greenish  brown,  the  color  deepen- 
ing upon  standing.  It  has  been  proved  by  the  researches  of  Von 
Moring  {Pflugefs  Archiv,  1877,  xiv,  276),  of  L,  Lewin  (Virckow's  Archiv, 
1883,  Bd.  xcii.),  and  of  Steflfen  {Untersuckungen^  Wiirzburg,  1883)  that 
the  discoloration  of  the  urine  is  due  to  the  breaking  up  of  the  ar- 
butin in  the  body  into  glucose  and  hydrochinone.  The  change  prob- 
ably occurs  in  the  kidneys,  as  arbutin  is  free  from  toxic  proper  ties, 
"while  Briegor  has  shown  that  hydroehinone  is  poisonous,  pro^iuci ng  in 
man  giddiness,  ringing  in  the  ears,  lessening  in  the  force  and  frequency 
of  the  pulse,  ete»  The  experiments  of  Le\vin  indicate  that  the  arbutin 
is  the  active  principle  of  uva  ursl,  and  Forster  {Aerztl.  Intelligeichlajty 
1881)  has  i*ho^vn  that  hydroehinone*  is  a  powerful  disinfectant  and  anti- 


•  Aocording  to  tbe  ezperimeuCsof  Brieger,  hydroehiinom  produces  in  man  giddineia,  ring- 
ing in  the  «ars,  Rndl  l6&«ening  in  the  force  and  frequoney  of  the  pulfe.  In  tbe  oxperim^Dts  of 
l)r»  P.  J*  Martm  (  Therap.  Ottx-^  1887*  2S9)  tt  caused  in  the  frog  violetit  convuliiofia,  followed  hy 
pantljaU  and  dcMh  through  failure  of  the  refpiraUon^  both  cHinvnUioiifl  nnd  purulyais  being 
th«  result  nf  a  direct  inBuonee  upon  this  epinal  cord.  Saift]|  doses  produced  in  tbe  maminul  tn- 
er«Me  of  the  arteritil  prctt^urc,  which*  if  the  dose  were  suffioientt  was  followed  by  a  dflpr«3ston. 
When  tbe  vaso-motor  Bjrstom  wiu  paralyzed  and  the  beiirt  ifulaleri  from  the  central  nervous 
iystem.  tbe  effect  of  bydroHchinone  on  arterial  preiisuro  wh»  Boaroely  perceptible:  so  thut  it  is 
probable  that  it  chiefly  affects  tbe  voso- motor  system.     The  bodily  temperataro  ta  lowered  by 
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ferment.  It  is  stated  that  a  oue*per-€oat,  solution  will  arrest  putnjfiio- 
tion  and  aleoholic  ferment  tit  ion,  while  one- half  per  cent,  ia  euffident 
to  check  butyric  fermentiittoii.  On  the  other  hand,  H.  Pasohkis  (WUju 
Med.  Presse^  1884,  xxv.  13;  confirmed  by  H.  Laurentz,  Inauy,  diu,^ 
Dorpat,  1886)  states  aa  the  result  of  the  pmcticai  uae  of  arbatin  in 
gonorrhoea  and  cystitis  that  it  does  not  effect  much  good,  and  that  only 
a  portion  of  it  is  changed  into  hydrochinone,  most  of  it  being  elimi- 
Dated  as  arbutin.  He  believes  that  uva  ui^i  is  of  value  in  geuito-uriuary 
diseases,  chiefly  on  account  of  its  tannic  acid  and  of  the  volatile  oil 
which  it  contains,  and  affii'mH  that  the  dried  extract  of  the  leaf,  tlw 
beat  preparation,  contains  about  three  and  one-half  per  cent,  of  arbulin 
to  sixte*.^n  per  cent,  of  tannic  acid.  In  the  hand»,  however,  of  Dr.  Mencbe 
{CentnML  f.  Klin.  Med,,  1883,  p.  433),  arbutin  in  doses  of  twelve  gr&ioi 
a  day  has  proved  a  v^ry  decided  diuretic  and  very  useful  in  eystitii. 
Whatever  may  be  the  value  of  arbutin,  it  is  evident  that  the  Bolid 
extract  fully  represents  the  drug,  of  which  it  is  about  four  times  th©  * 
strength.  It  may  be  given  in  drachm  doses  three  or  four  times  a  day. 
The  dose  of  the  Jiuid  extract  {Extract'im  Uvm  Urni  Fluif/um,  17  8^ 
two  to  four  fluidrachms  three  or  four  times  a  day. 

Chimaphila,  U-S.^ — Ptpsissewa  is  the  dried  loaves  of  Chimaphibi 

umbellata^  a  little  indigenous  perennial^  distinguished  from  itd  inorlj 
congener  C,  nuiculatu  by  the  uniform  glossy  green  of  its  leaves*    The  j 
latter  are  about  an  inch  and  a  half  iong,  wedge-shaped,  notched,  pointed,  1 
and  coriaceous.     They  contain  tannic  acid,  bitter  extractive,  and,  ao-j 
cording  to  Mr.  Samuel  Fairbankj  a  crystalline  principloj  Chimaphilin 
(see  U,S.  jyispensatory)*     Pipsissewa  is  probabiy  about  equivalent  to 
uva  ursi  in  its  therapeutic  value,  though  perhaps  not  quite  so  actively 
diuretic.     Profe.'^sor  George  B>  Wood  (Therapeutics^  vol  i.  p.  133)  CM)m- 
mends  it  very  highly  in  external  scrofula^  assorting  that  he  has  had  1 
hirge  experience  with  the  remed}",  and  that  in  power  over  the  diseftae 
it  stands  next  to  coddiver  oil  and  the  preparations  of  iodine  and  iron. 
He  believes  that  it  acts  not  only  as  a  mild  astringent  and  tonic  bail 
also  us  an  alterative,  and  states  that  its  exhibition  should  be  long  con- 
tinued, the  administration  being  temporarily  suspended  whenever  therdi 
is  much  fever.    The  remedy  should  be  administered  in  the  form  off 
decoction,  or  of  the  Jluid  extract  {Extractum  Chimapkiios  Fluidum^  U.S*) 


large  dnfl«a  of  hjdroobiDono.    Aceordiog  to  Ibe  esperimeiiU  of  Mnrtio,  thU  U  mftinl/  due  to  «al 
iooT«oJ«  of  heat'di&iiipntion,  aad  ii,  therefore,  probi&bljr  the  reault  of  »  rMO-tnotor  puraf/otltl 
H.  (t.  Dcjer,  in  oxperimeniJi  upoD  the  frog  and  terrapin  {Amtr.  Jonm^  Me<i.  Sri.^  Aprils  tll9fi]|i 
eotniM  ta  the  eonolafliou  that  hyiiroohinone  aft'octa  both  the  heart  nndtho  vessels  u  a  parvljtasl, 
lesMiiiog  the  rate  of  the  heart  and  the  amuuDt  of  wurk  done,  and  oaQiing  dilataiinti  of  tbt 
arterioles.     Dr.  Atiiauff  has  fouod  that  if  two  per  ceot.  of  bjdruohinone  be  added  lo  frMb  uriftf 
the  latter  will  remain  fi>r  nianj  dn^a  without  undergoing  alkaline  fermentation,  but  that  if 
hydroobinone  be  added  to  a  solution  of  urea  a  rapid  decompmition  of  the  ure&oeoura,  whUk 
AntaefT  believes  to  be  the  result  of  a  direct  chemioal  aotioa  uf  hydroobinoDe  oo  area  {LauMi, 
April,  1887). 
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the  doses  of  which  are  respectively  a  wineglassful  and  a  teaspoonful 
three  or  four  times  a  day. 

JuNiPERUS. — Juniper  is  the  fVuit  of  the  common  juniper  of  Europe 
And  this  country.  These  herries  are  round,  bluish  bodies,  about  the 
size  of  a  large  pea,  of  a  sweetish,  terebinthinate,  aromatic  taste.  They 
owe  their  properties  to  a  volatile  oil  {Oleum  Juniper i)^  which  is  officinal. 
They  yield  to  boiling  water  and  to  alcohol.  Juniper  is  gently  stimu- 
lant and  cordial  to  the  stomach.  Upon  the  kidneys  it  exerts  a  decided 
stimulant  action,  and  the  oil  freely  given  is  capable  of  irritating  the 
renal  organs  above  the  secreting-point,  and  of  producing  lessened 
secretion,  strangury,  and  even  suppression  of  urine.  The  volatile  oil 
is  undoubtedly  absorbed,  and  escapes  from  the  system  chiefly  through 
the  kidneys.  As  a  diuretic,  juniper  has  two  distinct  uses.  The  most 
usual  employment  of  it  is  as  an  adjuvant  to  cream  of  tartar  or  the 
alkaline  diuretics.  On  account  of  its  stimulant  local  influence  upon 
the  alimentary  canal,  it  renders  the  cream  of  tartar  far  more  accept- 
able to  the  stomach,  and  at  the  same  time  aids  its  diuretic  action. 
Sometimes  juniper  is  employed  for  its  stimulant  action  on  the  mucous 
membrane  of  the  geni to-urinary  organs  in  chronic  pyelitis  and  in  chronic 
catarrh  of  the  bladder.  In  the  form  of  the  compound  spirit  (^Spiritm 
Juniperi  Compositus,  U.S.),  or  its  equivalent,  gin,  juniper  is  often  useful 
in  the  subacute  congestion  of  the  kidneys  fi*equently  seen  in  old  persons 
juid  characterized  by  aching  in  the  loins  without  other  more  serious 
symptoms.  The  infusion  is  made  by  macerating  an  ounce  of  the  berries 
in  a  pint  of  boiling  water  for  an  hour,  the  whole  to  be  taken  in  divided 
doses  during  twenty-four  hours.  The  dose  of  the  oil  is  from  five  to 
fifteen  drops ;  of  the  spirit,  one  tablespoonful. 

Oleum  Erigerontis,  U.S. — Erigeron  Canadense,  or  Canada  Fleabane, 
i;ontains  a  large  proportion  of  a  yellowish  volatile  oil  of  a  rather  pleas- 
ant odor  and  taste,  which  has  properties  resembling  those  of  turpentine, 
but  much  less  stimulating.  It  may  be  employed  in  affections  of  the 
genitO'Urinary  organs,  and  in  passive  hemorrhages.  It  is  especially  valu- 
able in  menorrhagia.  According  to  Dr.  Starke,  it  is  very  efficacious  in 
gonorrhoea  (Lond,  Med,  Rec,  1876,  p.  267).  The  dose  is  five  to  twenty 
drops  every  ivm  or  three  hours,  and  is  best  administered  on  sugar. 

Oleum  Santali,  U.S.,  is  a  pale-yellowish,  strongly  aromatic  vola- 
tile oil,  of  a  pungent,  spicy  taste,  from  the  distillation  of  the  wood  of 
Santalum  album.  It  is  insoluble  in  water,  but  readily  soluble  in 
alcohol.  When  pure,  it  is  a  local  irritant  and  probably  capable  of 
affecting  the  general  system,  although  its  physiological  action  has  not 
been  properly  investigated.  Dr.  S.  Rosenberg  {Therap.  Monatshefte, 
1887,  p.  219)  has  noticed  after  doses  of  sixty  drops  a  day  irritation  of 
the  alimentary  canal,  burning  in  the  urethra  during  urination,  and  an 
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omprion  of  smal!  red  prominences  upon  t ho  entire  anrface  of  the  body, 
involving  even  the  conjunctiva.  Oil  of  tsiuidftl-wood  is  very  efficient  in 
chronic  bronchitis  and  in  the  advanced  etagei^i  of  acute  bronchitii^  also  in 
gonorrJixa  after  the  first  period  of  acute  inflammation.  From  ten  to 
twenty  minims  of  it  may  bo  given^  in  capeiUe  or  emulsion,  three  or  ibur 
fime.^  a  da3^ 

The   STIGMATA  OP  Zea  Mays,  or  Indian  com,  has  been  strongly 
i*ecommended  as  a  mild  stimulant  diuretic  in  acute  and  chronic  m- 
Jfarnwations  of  the  bladder,  and  in  uric-^jcid  and  phosphatic  gravely  rnii 
I  am  informed,  is  much  used  by  several  surgeons  of  this  city.    Iti« 
claimed  that  it  has  u  distinct  anoBsthetic  effect  in  allaying  the  pain  of 
these  aflTectiong^  unless  there  be  so  much  mucus  as  to  prevent  contjici 
with  the  mucous  membranes.    M.  Landrieux,  of  Paris,  asserts  that  the 
urinary  secretion  is  much  increased,  and  the  arterial  tension  distinctly 
augmented,  even  in  cases  of  cardiac  disease  {Med.  and  Surg,  Reporter,  I 
1882,  p.  103).     Dr.  Yauthier  (ArcL  Med.  Edges,  Aug,  1880*)  states  that  j 
its  activity  depends  upon  Maizenic  acid.     It  may  be  given  ad  iibitum  inj 
infusion  (two  ounces  to  the  pint  of  boiling  water)  ;  the  dose  of  the  fluid  j 
extract  is  one  to  two  teaspoonfuls  everj^'  two  or  three  hours ;  of  the  mai- 
zenic  acid,  one-eighth  of  a  grain.    Dr,  Bueasee  gives  half  a  drachm  of  I 
the  extract  a  day  {La  France  Med.,  1882,  p.  811).     Dr.  E.  Stuver  ( !Z^frJ 
Gaz.,  vol.  ii.)  claims  that  the  fluid  extract  (f5i  every  two  hours,  with! 
acetate  of  potassium  gr.  x)  exerts  an  extraordinary  influence  over  acut^l 
gonorrhoea. 

TBREBIKTHINA— TURPENTINE.    U.S. 

Canada   Turpentine  (Terebinth  in  a  Canabenbis,  U,S.)»  or  Canadai 
Balsam,  is  the  product  of  Abies  balsamea,  or  Balm  of  Gilead,  or  Ameri-f 
can   Silver  Fir,  as  it  is  variously  named,  a  beautiful  evergreen  in-J 
digenous  to  the  extreme  northern  United  States  and  to  the  Britis 
provinces.     The  juice  is  said  to  collect  in  little  receptacles  under  th^ 
bark,  and  to  be  gathered  by  cutting  these  opoa  and  allowing  them  i 
drain  into  vessels.     Canada  Balsam   is  a  thick  and  viscid  but  clearj 
yellowish  liquid,  containing,  it  is  said,  about  twenty  per  cent,  of  ' 
tile  oil.     The  amount  of  the  latter  ingredient  must  vary  greatly,  sine 
by  age  and  exposure  to  the  air  the  liquid  balsam^  losing   its  oil  bj 
evaporation  and  oxidation,  becomes  converted  into  a  hard,  brittle^  tnm 
lucent,  resinous  mass,     Canada  Balsam  is  very  rarely,  if  ever,  used  i 
medicine,  but  resembles  turpentine  in  its  action  on  the  system. 

JVIiite  Turpentine  (  Terebinth  in  a^-Turpentine.  U.S.)  is  the  con 
Crete  oleoresin  obtained  by  incising  Pinus  palustris  and  other  specie 
of  pine*  The  supply  in  the  American  market  comes  almost  exclasivelj 
from  North  Carolina  and  other  of  our  Southern  States.     It  is  rareh 
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if  ever,  itself  used  in  medicine,  but  by  distillation  is  depurated  into  u 
volatiio  oil  and  a  rt^sin  (Rosin)^  which  ia  officinal  under  the  name  of 
Resina,  Bosin  is  used  in  medicine  solely  in  the  formation  of  certain 
plasters,  chief  among  which  is  the  Emplastrum  Jiesincs,  U.S.,  Adhesive 
Plaster^  or,  in  ordinary  language,  "  Sticking  Plaster,''  which  is  formed 
by  adding  rosin  to  lead  plaster. 

OLEUM  TEREBINTHIN^.     OIL  OP   TURPENTINE.     U.S. 

This  is  a  yellowish,  highiyHUtlammable  oil,  of  a  strong  peculiar  odor 
and  a  hot  biting  taste,  moderately  soluble  in  alcohol,  freely  so  in  ether, 
v^Tj  idightly  so  in  water.  By  heating  with  muriatic  acid  it  is  converted 
into  a  red  liquid  and  a  white  crystalline  substance,  which,  from  it^  re- 
semblance to  camphor,  has  received  the  name  of  artificial  camphor. 
Turpentine  is  remarkable  for  having  the  property  of  absorbing  oxygen 
and  converting  it  into  ozone. 

Physiological  Action. — Turpentine  is  a  powerful  irritant,  canning 
in  a  very  short  time  inflammation  in  any  tissue  wiih  which  it  comes  in 
contact. 

When  taken  by  a  healthy  peraon  in  moderate  doses,  it  produces  a 
sense  of  warmth  in  tbo  stomach,  soon  followed  by  exhilaration,  and,  if 
the  amount  be  sufficient,  giddiness  and  evun  a  species  of  intoxication. 
The  pulse  is  increa^sed  in  force  and  frequency.  The  turpentine  escapes 
from  tho  body  through  the  lungs  and  kidneys,  imparting  its  own  odor 
to  the  breath,  and  that  of  violets  to  the  urine.  Although  several  re- 
€Oi*ded  instances  prove  that  turpentine  is  capable  of  producing  death^ 
<^ases  of  serious  poisoning  by  it  arc  rare,  and  a  lethal  result  is  exceed- 
ingly so.  The  symptoms  noted  in  poisoning  by  it  are  most  of  them 
<;onBtant,  but  vomiting  and  purging  are  present  in  some  eases  and  not 
in  others.  Unconsciousness  is  generally  complete,  and  occasionally  is 
accompanied  by  dilated  pupils ;  tbe  ui'ine  ia  very  much  lessened  in 
quantity,  often  bloody,  not  rarely  suppressed;  the  skin  is  sometimes 
dry,  sometimes  moist ;  the  pulse  is  feeble,  rapid,  and  generally  regular. 

Tho  lethal  dose  must  bo  very  largo,  but  it  is  not  definitely  known, 
since  recovery  from  four  ounces  in  an  infant  iburtecn  months  old  has 
been  reported.  In  Dr.  Maund^s  case  {Annuaire  de  Therapeutigue^  18-16)^ 
death  was  supposed  to  have  been  produced  in  an  intern pei^ate  woman 
by  six  ounces;  and  Philip  Miall  has  recorded  an  instance  of  death  pro- 
ducetl  in  an  infant  fourteen  weeks  old  by  turpentine,  of  which  half  an 
ounce  was  thought  to  have  been  taken  {London  Lancet,  March,  1869). 

Our  knowledge  of  the  action  of  turpentine  upon  tho  circulation  is 
very  imperfect;  tho  results  which  have  been  obtained  by  experini enters 
are  so  diverse  as  to  indicate  that  ditferont  varieties  of  the  oil  affect 
the  circulation  differentJy,  or  else  the  oil  alters  in  its  physiological  influ- 
ence when  allowed  to  stand  and  absorb  ozone.  Dr,  li.  Kpbert,  using 
the  European  turpentine  [Centralbl.  fur  Med,  Wissensch,,  1877,  p.  129), 
tbund  that  in  moderate  doses  it  exerted  a  powerful  stimulating  influence 
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upon  the  inhibitory  reflex  centre,  and  also  elevated  the  blood-prewun: 
by  8tinmlatinrr  tho  vaso-motor  centre.     Very  large  doses  appeared  to 
panilyze  both  of  the  centres  spoken  of,  causing  decided  full  in  the 
arterial  pressure.     The  respiration  was  first  increased  in  frequency  Iku 
lat^r  Btmngly  diminished.     The  blood  became  very  dark,  and  the  heart 
was  finally  paralyzed.     The  vagi  and  depressor  nerves  did  not  appear 
to  be  affected,  nor  indeed  did  any  of  the  peripheral  nerves,  or  the 
muscles.   It  is  said  that  these  results  are  in  accord  with  those  previouily 
published  hy  Azary  in  the  Hungarian  language,  and  Dr,  Hoppe  {Jmn, 
fur  Phannacodynamik^  i.  105)  concludes  as  the  result  of  his  own  ex- 
periments, presumably  made  with  European  oil  of  turpentine^  that  the 
vasomotor  nerves  are  very  early  influenced  by  the  drug.     On  the  other 
hand^  in  a  serrea  of  experiments  made  in  the  Laboratory  of  the  Univer* 
sity  of  Pennsylvania  by  Dr,  K.  A,  Hare  {Med,  News,  Nov.  19,  1887)  j 
with  American  oil  of  turpentine,  it  was  found  impossible  to  raise  the 
arterial  pressure  for  more  than  two  or  three  minutes,  and  then  nomoh^j 
than  ten  millimetres  of  mercury.     Large  doses  produced  a  pronounecfi] 
fall  of  arterial  pressure,  with  great  cardiac  depression,  to  which,  indeed,] 
Dr.  Hare  attributes  the  fall  of  the  blood-pressure.     Dosed  which  had! 
no  otTect  on  the  blood-pressure  increased  the  frequency  of  the  paleel 
for  a  length  of  time.     The  increase  of  the  pulse-rate  was  evidently  du^j 
to  an  action  upon  the  heart  itself,  for  it  occurred  when  the  turpeatiaa 
was  applied  directly  to  the  heart  of  the  frog  as  well  as  in  the  dotf  atU 
(section  of  the  accelerator  nerves  and  the  vagi.     When  large  doe«es  wt^r 
administered  the  pulse  became  slow, — probably,  as  Dr.  Hare  believes 
as  the  result  of  stimulation  of  the  pneuraogastric  nerves,  since  sectio 
of  those  nerves  was   followed  by  the  normal  rise  in  pulse-frequencyJ 
F.  Fleischmann  {Schmidt's  Jahrb.^  clxxx.  125)  found  that  two  drop 
produced  pam lysis  in  the  frog — tirst  of  voluntary  and  afterwards  olj 
reflex  activity;  in  the  cat  and  in  the  rabbit,  toxic  doses  abolished  reflcai 
activity,  but  caused  violent  lethal  convulsions.     The  preservation  of  vol! 
untary  movement  after  the  loss  of  reflex  activit^^  in  the  frog,  whi< 
has  been  confirmed  by  Dr.  Hare,  indicates  that  toxic  doses  of  turpco- 
tine  paralyze  the  sensory  nervous  system,  either  in  the  cord  or  in  tfa 
peripheral  nerves. 

The  irritant  action  of  turpentine  upon  the  kidneys  and  gcnito-urinat^ 
tract  is  very  decided.  When  moderate  doses  (ten  drops  every  thr 
houT"s)  of  turpentine  are  taken,  there  are  usually  no  renal  symptoa 
produced,  except  a  slight  increase  of  the  urine.  Somewhat  larg 
amounts,  when  exhibited,  are  apt  to  give  rise  to  aching  in  the  loins  an 
to  frequent  mictui'ition,  with  perhaps  urethral  pain  accompanying  th 
act.  If  still  larger  quanf  itics  are  ingested,  these  symptoms  are  inten 
fiedi  and  at  the  same  time  the  secretion  of  urine  is  diminished.  Afte 
very  large  repeated  doses  of  the  drug,  the  aching  in  the  loins  is  vcr 
great,  often  with  spasmodic  pain  in  the  ureters;  a  constant  desire 
pass  water  struggles  with   the  inability  to  raict urate,  caused  by  tfa 
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urethral  spftsm ;  the  urine  is  verj  scanty,  itlbiiminoiif*^  and  even  bloody: 
priapism  may  be  present,  and  an  intolerable  irritation  may  affect  all 
the  pelric  organs.  Leon  Crucis  (De  la  T&ehinthine,  Paris  Thesis,  1874) 
has  made  some  eicperiments  which  indieaty  that  when  turpentine  is 
given  in  toxic  doses  to  rabbits  it  increases  the  coagulability  of  the  blood 
and  gives  rise  to  oameroua  minute  hepatic  and  pulmonic  thrombi. 

Therapeutics. — Externally  the  oil  of  turpentine  is  very  much  em- 
ployed as  a  powerful  counter-irritant.  It  la  useful  more  especially  when 
it  is  desired  to  aet  upon  a  largo  extent  of  surface.  When  a  very  in- 
tense permanent  local  irapreasion  is  required,  a  blister  is  t^  be  preferred. 
Thus,  i[i  plettrisy  &  blister  may  be  used,  in  bronchitis^  turpentine  stupes. 
In  preparing  the  latter  the  turpentine  should  first  bo  warmed  by  setting 
the  vessel  containing  it  in  hot  water,  then  a  piece  of  flannel,  just  previ- 
ously saturated  with  hot  water  and  wrung  out  as  dry  as  possible,  should 
be  dipped  in  the  turpentine  and  again  wrung  out.  It  is  then  ready  for 
application,  and  may  be  left  on  from  tiftcen  minutes  to  half  an  hour, 
according  to  the  sensiiiveness  of  the  skin. 

Another  local  use  of  the  oil  of  turpentine  is  as  an  addition  to  ene- 
mata.  From  a  teaspoon ful  to  an  ounce  of  it  mixed  with  double  its 
amount  of  olive  oil  renders  opening  enema ta  much  more  active,  espo- 
eially  in  causing  the  expulsion  of  flatus.  Turpentine  enema t^i  contain- 
ing much  of  the  oil  in  a  small  bulk  are  also  constantly  used  with  good 
©flFeet  in  arousing  the  system  from  stupor  arising  from  narcotic  poison 
or  similar  causes. 

In  ulceration  of  the  bowels^  turpentine  taken  by  the  stomach  is  often 
very  efficient,  probably  acting  locally  in  the  intestine,  and  in  old  gas- 
tric ulcers  good  results  are  sometimes  derived  from  its  use.  In  a  single 
large  dose  (fSss  to  fji,  with  an  equal  amount  of  castor  oil)  it  is  an 
efficient  vermifuge.  It  may  also  bo  used  as  a  stimulant  in  low  fevers, 
particularly  when  the  tongue  is  dry  and  red. 

In  typhoid  or  enteric  fever  it  without  doubt  acts  as  a  local  stimulant 
to  the  ulcerated  bowel,  besides  influencing  the  general  condition  of  the 
system.  There  are  two  conditions  or  stages  in  the  diseases  named  in 
which  it  is  especially  useful, — indeed,  is  of  incalculable  service.  About 
the  end  of  the  second  week  the  tongue  sometimes  becomes  very  dry, 
red,  chapped,  perhaps  coated  in  the  centre  with  a  brownish  fur,  and  at 
the  same  time  marked  meteorism  develops.  Ten  drops  of  turpentim^ 
eveiy  two  hours  during  the  day  and  everj-  three  hours  during  the  night 
will  in  the  majority  of  cases  romovt  the  bad  symptoms  noted.  That 
the  action  of  the  oil  is  largely  a  local  one  is  shown  not  only  by  the 
arguments  of  the  introducer  of  the  practice,  Dr.  George  B.  Wood,  but 
also  by  the  value  of  the  same  treatment  when  diarrh<Ba  persists  after 
the  acute  stage  of  the  fever  has  passed.  When  convalescence  is  ]n'o- 
tracted,  when  there  is  a  constant  tendency  to  the  recurrence  of  diar- 
rhcBa^ — when,  in  other  words,  the  ulcei"s  of  Peyer's  patches  are  slow  to 
heal,^ — tui'pontine  acts  almost  as  a  specific. 
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III  typhoid  bronchitis  and  pneuniQnia^  especially  as  intercurrent  Jo  j 
typhus  fever  and  similar  diseaees,  turpentine  applied  externally  and 
taken  internally  is  often  very  useful.  The  same  inuy  be  eaid  of  ibe 
low  forms  of  puerperal  fever.  In  tliia  diaeanie  the  abdomen  fthunltl  be 
kept  covered  with  fomentations  of  the  oil  and  of  warm  water  ullcr- 
nately,  the  counter^rritant  being  used  as  constantly  as  a  proper  nj;(!iH 
for  the  «kin  of  the  patient  will  allow.  Internally  it  should  be  g^ivoii  iii 
very  large  dose»  (itRX  to  tijjxv  every  two  hours) » 

In  hemorrhages  from  the  stomach,  bowels,  or  lungs,  turpetiLine  Iijw 
acquired  celebrity,  but  it  is  hardly  so  much  used  as  formerly.  It  is  in 
the  ataxic  cases  that  it  is  useful.  I  have  very  rarely  employed  it,  as 
the  oil  of  erigeron  has  seemed  even  more  efficacious,  and  is  much  more 
pleasant  to  the  patient.  In  purpura  hemorrhagica  turpentine  baa  been 
highly  praised* 

Oil  of  turpentine  m  never  employed  to  increase  the  flow  of  urine 
for  the  purpose  of  aftecting  serous  effusions.  As  a  diuretic,  it  i«  uswd 
solely  for  its  local  influence  upon  the  organs.  Excessive  diuresis  9om<^ 
times  is  apparently  dependent  upon  a  relaxed  condition  of  the  kidneya, 
and  under  these  circumstances  oil  of  turpentine  may  be  of  service. 
Clironie  pyelitis,  chronic  cystitis^  and  gleet  may  be  very  much  benefited 
by  the  use  of  the  drug. 

In  08ing  turpentine  in  these  cases^  it  should  always  be  borne  in 
mind  that,  with  the  exception  of  cantharides,  it  is  the  most  actively  j 
stimulating  of  all  the  diuretics,  and  must  be  employed  only  when  such  I 
a  remedy  is  called  for.     In  those  comparativel}^  rare  cases  of  urtnary 
incontinence  which  are  dependent  upon  debility  of  the  bladder,  tiirpo- 
tine  is  sometimes  of  great  service.     When  the  same  symptom  is  spas^i 
modie,  the  remedy,  of  course,  is  harmful.     In  absolutely  passive  < 
turia^  in  impotence,  in  certain  conditions  of  sperniaiorrhosa^  in  amenorrh(M^i 
when  gi'eat  local  debility  exista,  turpentine  may  be  tried  with  fair  hopeaj 
of  its  being  useful    The  dose  of  turpentine  is  ten  to  fifteen  drops  in 
emulsion,  given  from  four  to  six  timew  a  day.     If  glycerin  and  oil  of 
gaiilthoria  be  added  to  the  emulsion  in  such  proportion   that  half 
teaspoonful  of  the  one  and  one  or  two  drops  of  the  other  are  taken 
with  each  dose,  they  will  almost  completely  disguise  the  taste  of  the  J 
remedy.     The  drop  of  turpentine  is  about  equal  to  half  a  minim. 

It  has  been  asserted  that  oil  of  turpentine  is  a  powertul  baeter 
cido  J  but  the  experiments  of  Koch  and  of  Chrietmas-Dirckinck-Holn 
fold  {Foriachritte  dt^r  Med.y  Oct.  1,  1887)  appear  to  show  that  its  anti 
septic  properties  are  feeble. 


Cbi/lh  Turpentine,  the  product  of  PiEtacia  Terebinthus^  ha^  been 
highly  commended  by  Mr.  Juhn  Clay  as  a  remedy  for  internal  canver.J 
Considerable  testimony  has  been  given  by  other  physicians  as  to  iti 
value,  and  I  have  myself  seen  it  apparently  do  good.     Noverthelesa,  it^ 
had  not  fulfilled  its  early  promisct  and  it  U  at  present  employed  only,  if  J 
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at  all,  with  the  hope  of  palliation.    It  is  essential  that  it  be  genuine. 
Dose,  six  grains  three  times  a  day  continuously. 

COPAIBA— COPAIBA.     U.a 

The  oleoresin  of  Copaifera  multijuga  and  of  other  species  of  Copa- 
ifora,  large  trees  growing  in  Brazil.  Copaiba  is  a  yellowish  liquid,  of 
varying  viscidity  according  to  age,  of  a  strong,  terebinthinate,  peculiar 
odor,  and  a  bitter,  burning,  disagreeable  taste.  It  mixes  uniformly  with 
absolute  alcohol  and  volatile  and  fatty  oils,  and  is  readily  dissolved  by 
ether.  It  contains  a  volatile  oil,  a  small  quantity  of  soft,  viscid  resin, 
and  about  fifty  per  cent,  of  a  hard,  acid  resin.  In  1829,  Schweitzer 
(^Poggend.  AnnaL,  Bd.  xvii.  pp.  487  and  1095)  announced  that  he  had 
found  in  copaiba  a  peculiar  crystallizable  acid,  Copaivic  Acid,  It  is  not 
in  the  plan  of  the  present  work  to  discuss  elaborately  the  chemistry  of 
drugs,  and  consequently  I  must  remain  content  with  the  statement  that 
the  researches  of  Professor  Bematzik  (Prager  Vierteljahrschrift,  1868, 
Bd.  c,  p.  239)  have  shown  that  very  frequently  this  crystalline  acid  does 
not  exist  in  copaiba,  and  hence  that  it  is  an  unimportant  constituent. 
Indeed,  these  researches  seem  to  me  to  prove  conclusively  that  copaiba 
is  simply  an  oleoresin. 

Physiological  Action. — ^When  given  in  therapeutic  doses,  copaiba 
has  very  little  if  any  action  upon  the  general  system,  and  the  influence 
even  of  very  largo  amounts  is  often  scarcely  perceptible.  In  the  re- 
searches of  Bematzik  (loc.  cit,  p.  251),  eighteen  grammes  of  the  vola- 
tile oil  were  taken  in  three  doses  during  twelve  hours,  and  caused  only 
an  acceleration  of  a  few  beats  per  minute  in  the  pulse-rate,  and  a  rise 
of  a  fraction  of  a  degree  in  the  temperature,  with,  after  a  time,  violent 
gastric  and  intestinal  disturbance,  evidently  due  to  the  local  action 
of  the  drug,  and  characterized  by  vomiting  and  purging.  Complete 
strangury  was  not  produced,  but  there  was  some  difficulty  in  passing 
the  urine,  which  caused  decided  burning  in  the  urethra.  On  the  other 
hand,  the  action  of  the  drug  is  much  more  decided  upon  some  very 
susceptible  persons,  so  that  full  doses  of  it  produce  decided  fever,  with 
increased  frequency  of  pulse,  and  hot  skin,  accompanied  almost  always 
by  decided  symptoms  of  gastro-intestinal  irritation.  Sometimes,  also, 
the  urinary  organs  are  more  sensitive  than  usual  to  the  action  of  the 
drug,  so  that  strangury,  and,  as  is  stated  by  some  authorities,  even 
almost  complete  urinary  suppression,  may  occur. 

In  1841,  Dr.  Gr.  O.  Bey  (quoted  by  Bernatzik)  called  attention  to 
the  fact  that  if  nitric  acid  be  added  to  the  urine  of  persons  taking 
copaiba,  a  precipitate  is  formed  resembling  that  of  albumen.  This  fact 
has  been  noted  and  commented  on  since  its  discovery  by  Dr.  H.  Wei- 
kart  {Archiv  der  Heilkunde,  1860),  by  Dr.  Eees  {Ghiy's  Hosp,  Bep.,  vol. 
xvii.),  by  Valentine  (Grundriss  der  Physiologie)^  and  by  other  observers. 
In  order  to  produce  the  phenomenon  with  distinctness  and  certainty,  it 
is  seemingly  necessary  to  use  large  doses  of  the  drug,  since  Weikart 
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failed  to  detect  it  after  the  exlilbition  of  email  amounts  of  copaiba  oil 
Yarious  Hurmlaes  as  to  the  nature  of  this  precipitate  have  been  in- 
dulged in ;  but  the  experiments  of  Bernatzik  (loc,  cit.^  p.  252)  iipiw4f 
to  show  that  it  consists  of  the  oxidized  oil  united  to  some  uriaan' 
principles.  Dr.  Ecrnatzik  found  that  the  elimination  of  the  oil  gwA 
on  slowly,  continuing  for  as  much  as  four  days  atlor  its  ingostlon  wh^h 
largo  doses  are  employed.  In  his  experiraenta  with  the  rosin  of  c> 
paiba,  the  aothortty  just  noted  exhibited  fifteen  grammes  of  it  insido 
of  five  hours.  It  acted  as  an  emeto-cathartic,  causing  a  gnsat  dcsl  of 
pain  and  irritation.  The  urine  deposited  very  copiously  on  tbc  i<i* 
dition  of  nitnc  acid,  the  resin  seemingly  being  eliminated  morw  fthun- 
dantly  than  was  the  oil.  Copaiba  does  not  increase  to  any  great  extent 
the  amount  of  the  renal  secretion,  and  no  evidences  has,  that  I  am  awuro 
of,  been  otfcred  to  show  that  it  affects  materially  the  solids  of  the  uriut 
Professor  Quincke  has  recently  found  {Arch.f.  Exper.  Pafh,  u,  Pham^ 
1883,  xvii.  273)  a  new  substance,  capaiba-redf  in  the  urine  of  pcrsootj 
taking  the  oil  of  copaiba.  The  substance  is  a  colorless  acid^  fr>noinf 
easily  soluble  salts,  and  has  the  property  of  reducing  the  oxide  of  eof^ 
per  and  polarizing  to  the  let1t.  It  is  colored  red  by  sulphari/T  acid, 
gives  a  cbanictcristic  spectrum,  and  is  soluble  in  water,  chlorofonn^ 
and  amylic  alcohol,  but  not  in  ether.  Its  presence  can  be  detected, 
by  warming  the  urine  with  concentrated  sulphuric  acid,  when  a  rtury- 
red  color  ia  produced,  deepening  into  purple-red.  The  color  may  twiipj 
ally  be  dc%*e]oped  by  allowing  the  urine  to  stand  with  about  fife 
cent,  of  sulphuric  acid  ;  a  precijiitate  forms  after  a  time^  at  first  oqM 
less,  but  finally  becoming  of  a  dirty  violet.  After  the  use  of  copail 
resin  the  copaiba-rcd  cannot  bo  detected  in  the  urine,  but  the  urii 
still  responds  to  Tronimor's  test  for  sugar.  These  facts  are  importAi 
as  showing  how  a  false  diagnosis  of  diabetes  might  be  made. 

The  clinical  employment  of  copaiba  has  shown  that  the  drug  exeil* 
its  peculiar  stimulant  alterative  action  on  other  mucous  membnaat 
than  those  of  the  gonito-urinary  appamtus,  and  it  is  very  possible  tto     i 
a  slight  elimination  of  the  volatile  oil  takes  place  through  the  Iung«.    fl 

Therapeutics. — The  chief  use  of  copaiba  in  medicine  is  in  xubdcuft^ 
and  chronic  inflammations  of  the  genito-urinart/  mucous  membrane,  in 
its  action  upon  this  structure  it  is  a  decided  stimulant,  but  is  lose  irri* 
tating  and  loss  stimulating  than  the  oil  of  turpentine.  GfynorrkoB^  ^"^ 
the  disease  in  which  it  is  mainly  exhibited.  It  is  especially  uselljl  ui 
the  advanced  stages  of  this  affection.  If  it  be  given  in  the  beginning* 
before  the  inflammation  has  fully  developed,  it  may  sometimes  6ucc«4 
in  aborting  the  attack,  but,  if  it  fail  to  accomplish  this,  may  gT«*tly 
aggravate  the  symptoms.  During  the  height  of  the  infiammatorf 
stage,  copaiba  should  not  be  employed.  In  other  inflammatory  affec- 
tions of  the  genito-urinary  mucous  membrane,  such  as  p^eiitis,  W<1 
chronic  ajstttis^  when  the  disease  is  of  a  subacute  or  chronic  ehani^tcr» 
the  remedy  may  be  employed,  it  being  borne  in  mind  that  in  itd  action 
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it  is  much  more  stimulant  than  buchu  or  parcira  brava,  but  much  less 
so  than  turpentine. 

In  chronic  diarrhoea  and  dysentery^  copaiba  is  sometimes  of  use, 
through  its  local  action  on  the  diseased  surfaces.  The  remedy  has 
been  highly  recommended  in  the  advanced  stages  of  bronchitis ;  and  in 
the  chronic  form  of  the  disorder,  when  attended  by  very  free  muco- 
purulent expectoration,  I  have  occasionally  employed  it,  with  excellent 
results.  Copaiba  is  sometimes  used  internally  in  skin-affections,  but 
more  frequently  is  employed  externally  as  a  stimulant  dressing.  The 
resinous  mass  which  is  leflb  behind  after  the  distillation  of  the  oil  of 
copaiba  is  stated  to  be  an  active  hydragogue  diuretic,  increasing  greatly 
the  flow  and  lessening  the  specific  gravity  of  the  urine.  In  dropsies 
not  dependent  upon  renal  disease  it  is  stated  to  be  very  efficacious  given 
in  doses  of  fifteen  grains  three  times  a  day  {Cruy's  Hosjp,  Rep.,  1876). 

Administration. — The  dose  of  copaiba  is  ten  to  twenty  minims, 
repeated  from  three  to  six  times  a  day,  according  to  circumstances : 
the  best  effects  are  probably  to  be  attained  by  the  frequent  use  of  small 
quantities.  The  medicine  may  be  given  dropped  upon  sugar,  or,  what 
is  much  better,  exhibited  in  an  aromatic  emulsion,  made  with  syrup 
and  mucilage  of  gum-arabic  in  such  a  manner  that  a  tablespoonful  shall 
contain  the  required  dose.  When  patients  object  to  the  taste,  the  drug 
niay  be  given  in  gelatin  capsules,  each  containing  ten  drops.  It  is 
said  that  these  capsules  do  not,  however,  agree  so  well  with  delicate 
stomachs  as  the  emulsion.  When  copaiba  is  rubbed  up  with  magnesia, 
the  resin  unites  with  the  earth  to  form  a  solid  mass,  in  which  the  oil 
is  mechanically  held  {Massa  CopalhoBy  U.S.).  Pills  made  in  this  way 
are  ineligible,  being  with  difficulty  disintegrated  and  absorbed.  The 
oil  (^Oleum  Copaibce,  U.S.),  which  is  prepared  by  distillation,  is  isomeric 
with  oil  of  turpentine.  It  may  be  exhibited  in  emulsion  or  in  capsules 
in  doses  of  eight  to  fifteen  minims. 

CUBBBA-CUBBB.  U.S. 
The  unripe  berries  of  Piper  Cubeba,  a  climbing  plant  of  Java 
and  other  portions  of  the  East  Indies,  These  berries  are  blackish- 
veined,  about  the  size  of  a  small  pea,  and  have  attached  to  them  a  short 
stalk  three  or  four  lines  long.  Their  odor  is  aromatic  and  peculiar ; 
their  taste  warm,  camphoraceous,  and  peculiar.  Cubebs  is  a  somewhat 
complex  body,  but  there  can  be  no  doubt  that  the  ethereal  extract,  or 
oleoresin,  as  it  is  commonly  called,  represents  its  medicinal  virtues. 
The  extract  appears  to  consist  chiefly  of  three  substances, — a  volatile 
oil  and  the  brown  resinous  substance  formed  by  its  oxidation,  a  peculiar 
acid,  and  a  neutral  crystallizable  principle,  Gubebin,  Cubebic  Acid  was 
first  discovered  by  Monheim,  but  has  been  especially  examined  by  Pro- 
fessor Bernatzik  (Prager  Vierteljahrschrift,  1864,  Bd.  Ixxxi.  p.  9).  It 
is  nearly  tasteless,  forms  salts  with  the  bases,  has  a  very  faintly  acid 
reaction,  and  dissolves  in  concentrated  sulphuric  acid  with  the  produc- 
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tion  of  (according  to  Bernatzik)  a  purplo-violot  color,  changing  on  ihc 
addition  of  a  little  water  to  a  clicrry-rod,  and  altogether  disappearing 
when  further  dilution  h  practised. 

PnYsioLooiCAL  Action,— In  siome  iH3spoct«,  cubobs,  when  taken  in- 
ternally, roAcmbles  black  pepper  in  its  eifects.  It  is,  however,  much 
\Qim  stimulating  than  its  congener.  After  the  ingestion  of  the  ordinary 
therapeutic  dose  of  cubebs,  nothing  unusual  is  experienced;  but  wlum 
very  large  aniountB  arc  taken  there  are  evidences  of  gantrie  exeilemenl, 
such  as  sent^ation  of  warmth  in  the  stomach,  and  8lightly-increat«ed  fre- 
quency  of  pulso  and  heat  of  skin,  with  perhaps  some  giddiaesw  or 
headache.  The  urine  is  slightly  ineroasud  in  amount,  and  aeqiuresi  » 
peculiar  odor.  When  very  large  doses  are  ingested,  the  sympionwof 
gastric  irritation  are  more  severe,  and  the  subject  suffens  fi'om  gastric 
burning,  nausea,  vomiting,  and  colicky  pains,  with,  in  some  caa^ 
purging.  , 

An  eruption  rescmbh'ng  urticaria  has  been  occasionally  noticed  aAer^| 
the  exhibition  of  cubobs:  it  is  exactly  similar  to  the  eruption  some*™ 
times  caused  by  copaiba,  and,  lilie  it,  is  probably  due  simply  to  ganU'ie 
irritation. 

That  the  active  jirinciples  of  cubebs  are  eliminated  by  the  urine  L* 
well  established,  as,  after  the  exhibition  of  the  drug,  when  nitric  add 
in  added  to  the  urine,  a  precipitate,  resembling  somewhat  that  of  albu- 
men,  occurs. 

The  rooBt  elaborate  physiological  etudy  of  cubebs  that  I  have  met 
with  was  made  by  Professor  Beruatzik  (loe,  cit.y  Thig  experimenter 
took  himself,  and  gave  to  a  i^tudcnt,  ton  grammes  of  the  cube  bate  oJ 
magnesium.  No  decided  symptoms  were  induced  by  this,  further  than 
some  pulso-accelcration  and  gastric  uneasiness;  but  the  elimination  of 
uric  acid  was  greatly  increased,  and  the  cubcbic  acid  was  found  in  tbo  | 
urine.  Half  an  ounce  of  the  oil  of  cubebs  was  taken  in  thirty-wx  j 
hours,  the  last  three  doses,  aggregating  ten  griimraes,  being  ingested  ial 
six  hours.  This  was  followed  by  very  decided  gastric  irritation,  and  byl 
the  appearance  in  the  ui*in6  of  the  oil,  not  as  it  was  ingested,  but  oxi^l 
di^ed  and  in  the  form  of  a  rosin ;  the  eliminated  uric  acid  waa  aboul] 
one-third  in  amount  of  that  excreted  after  the  exhibition  of  cubebifll 
acid*  Of  the  powdered  cubebs,  fifty  grammes  wei*e  taken  in  eighll 
h OUT'S;  the  gaslro-intcstinal  irritation  was  very  marked;  the  nitric-aci^ 
precipitate  was  abundant  in  the  urine;  the  elimination  of  uric  acM 
was  about  midway  between  the  extremes  of  the  previous  experiment 
According  to  the  researches  of  Professor  Bernatzik,  cubebm  is  inert. 

Therapeutics. — Cubebs  has  been  used  to  eorae  extent  for  its  le 
stimulant  action  upon  the  alimentary  canal,  but  for  this  purf>oso 
very  inferior  to  black  pepper  anil  other  spice.s.     It  is  at  present  alroosi 
exclusively  employed  to  influence  the  genito-unnaiy  mucous  mcmbran0 
in  precisely  those  cases  in  which  copaiba  is  exhibited.     The  two  dru^ 
have  very  nearly  the  same  range  of  action,  but  the  cubebs  i^  less  a|j^ 
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than  is  the  copaiba  to  derange  digestion.  Yery  often  the  best  effect  in 
gonorrhcea  and  other  genito-urinary  disorders  is  obtained  by  giving  the 
two  remedies  in  combination.  Cubobs  is  sometimes  employed  with 
asserted  advantage  in  chronic  hemorrhoids,  and  also  in  those  varieties 
of  bronchitis  in  which  copaiba  is  useful.  It  forms  the  basis  of  certain 
proprietary  lozenges  much  used  by  public  speakers  and  others  to  re- 
lieve the  relaxation  of  the  larynx  which  follows  slight  colds  or  over- use. 
For  this  purpose  the  berries  themselves  may  be  chewed,  and  are  very 
effectual.  In  coryza,  the  powdered  drug  used  as  a  snuff  has  sometimes 
a  beneficial  effect.  It  should  not  be  employed  in  the  early  stages  before 
secretion  has  been  established,  but  is  indicated  later  in  the  affection, 
when  the  discharge  is  profuse. 

Administration. — ^The  dose  of  powdered  cubcbs  is  from  half  a 
drachm  to  three  drachms,  which  may  be  exhibited  in  S3rrup  or  molasses 
throe  times  a  day.  The  volatile  oil  of  cubebs  ( Oleum  Cubehce)  is  officinal, 
and  may  be  given  in  emulsion  three  or  four  times  a  day,  in  the  dose  of 
fifteen  drops,  gradually  increased  to  half  a  drachm,  unless  some  effect 
is  previously  produced  upon  the  urinary  organs.  This  oil  does  not  so 
thoroughly  represent  the  crude  drug  as  does  the  officinal  oleoresin 
{Oleoresina  Oubebee),  which  may  be  given  in  doses  of  from  ten  to  fifteen 
minims,  increased  as  necessary.  It  is  best  administered  in  emulsion, 
but  may  be  exhibited  in  the  form  of  a  bolus,  enough  sugar  having  been 
added  to  make  a  plastic  mass.  The  tincture  {Tinctura  Cubebce — 1  to  10, 
U.S.)  is  an  ineligible  preparation  ;  dose,  f3ii  to  f3vi.  The  dose  of  the 
fluid  extract  {Extractum  Cubebce  Fluidum,  U.S.)  is  ten  to  forty  minims. 

Matioo,  U.S. — Matico,  the  dried  tops  of  the  Piper  angustifolium  of 
Peru,  contains  a  volatile  oil,  resin,  and,  it  is  said,  a  bitter  principle, 
Maticin,  It  is  a  softish  mass  which  is  largely  employed  as  a  styptic, 
and  probably  acts  chiefly  mechanically,  coagulating  the  blood  in  its  in- 
terstices, adhering  to  the  wound,  and  thus  arresting  the  hemorrhage. 
It  has  also  been  employed  in  internal  hemorrhages,  and  in  gonorrhoea. 
In  these  affections  it  probably  acts  similarly  to  oil  of  turpentine,  although 
much  less  of  a  stimulant,  and  much  more  feeble.  The  fluid  extract  (Ex- 
tractum  Matico  Fluidum,  U.S.)  and  the  tincture  (Tinctura  Matico — 1  to 
10,  U.S.)  may  be  respectively  given  in  doses  of  forty-five  minims  and 
two  fluidrachms. 

Eawa.  —  The  root  of  Piper  mcthysticum  is  used  in  the  Sand- 
wich Islands  as  the  basis  of  an  intoxicating  liquor  known  as  kava- 
kava,  kawa,  or  ava.  It  contains  a  crystalline  principle  analogous  to 
piperin,  which  its  discoverer,  M.  Gobley,  called  methysticin,  besides 
an  acrid  resin,  for  which  the  name  of  kawin  has  been  proposed,  and  a 
volatile  oil  Dr.  L.  Lewin  {Piper  Methysticum,  Berlin,  1886)  finds  that 
when  the  kawa  resin  is  injected  into  the  frog  it  produces  a  very  pro- 
nounced loss  of  sensation  at  the  point  of  injection,  due  to  a  paralysis 
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of  tho  peripbenil  endings  of  tho  senaory  nerves,  and  that  after  tbo 
absorptiun  of  the  remedy  there  is  loss  of  voluntary  motion  and  reflex 
activity,  which  is  ehieMy  of  spinal  ori^^in.  In  experiments  made  upon 
the  warm-blooded  animals  he  obtained  eiinUar  phenomena, — namely, 
local  aniefithes»ia  at  tlie  point  of  injection,  followed,  atYer  absorption,  by 
general  paralysis,  doe  to  a  direct  depres^iion  of  the  motor  side  of  the 
Bpinal  cord,  the  motor  nerves  and  tho  muscles  remaining  intact  Ac 
cording  to  his  experiments  and  those  of  Randolph  {Med.  Nev^iy  Feb. 
13,  1886),  brought  in  contact  with  a  mucous  membrane,  the  resin  pr[K 
duces  a  burning  pain,  which  is  followed  in  a  very  short  time  by  a  com- 
plete and  persistent  loss  of  sensibility.  Lewin  (DeuUche  Zeitung^  Feb, 
1SS6)  found  that  six  or  seven  minims  of  a  solution  of  kawa  injected 
beneath  the  skin  produced  a  complete  loss  of  sensibility  in  the  iur- 
rounding  area,  which  did  not  pass  over  for  eight  days.  The  great  loafl 
of  muscular  power  which  is  said  to  follow  kawa  debauch  in  ihose  an-  j 
nccuatomed  to  the  use  of  the  drug  shows  that  its  influence  upon  the| 
spinal  centres  in  man  is  the  same  as  in  other  mammals. 

In  small  doses  kawa  is  said  to  act  as  a  stimulant  tonic,  but  when 
taken  in  large  amounts  to  produce  an  intoxication  which  ditTers  from 
that  caused  by  alcohol  in  being  silent,  drowsy,  and  without  emotional 
exaltation.     A  decoction  of  the  root  is  used  in  Oceanica  very  lately 
in  the  treatment  of  gonorrhaea,  and  recently  its  value  has  been  stronglfj 
affirmed  by  Dr.  Sanne  (Journ.  Therap.^  1886),     It  is  not  probable  tlait< 
kawa  rcHin  will  prove  a  local  anscsthctic  of  practical  value,  l>ec4iu^  iil 
is  insoluble  in  glycerin  or  in  water,  and  at  first  produces  in  sensitivftj 
mucous  membnincs  great  pain.     The  dose  of  the  root  itself,  given  in  de-| 
coction,  is  half  a  drachm  throe  or  four  times  a  day;  of  a  fluid  extmct,] 
half  a  fluidounce. 


Cantharis. — Cantharides  is  considered    elsewhere   in   detail  (sm 
Epispastics),  and  it  is  only  necessary  here  to  say  a  few  words  in  n^J 
gard  to  its  use  in  diseases  of  the  genito-urinary  tract.     The  active  1 
principle  of  Spanish  flies  is  certainly  eliminated  by  the  kidneys,  and 
acts  therefore  locally  upon  these  organs,  as  well  as  upon  those  ove 
which  their  secretion  flows.     The  intluenco  exerted  by  this  means 
simply  one  of  intense  irritation,  cantharides  being  an  irritaDt  to  th« 
organs  in  any  dose  sufficiently  large  to  have  an  effect.     Indeed,  of  I 
the  officinal   drugs  cantharides   is   the  most   actively  irritant  to 
kidneys  and  subordinate  organs.     Consequently  it  is  employed  onH 
when  an  intensely  stimulant  action  is  desired,  as  in  obstinate  gftif^  i 
which   affection  it  is  often  combined  very  advantageously  with   th 
tincture  of  chloride  of  iron.     In  pi/ditis  and  cystitis  it  is  very  rareh 
indicated,  but  may  be  cautiously  employed  in  veiy  chronic  ciisos*    Th| 
tincture  of  cantharides  is  the  only  preparation  used  internally.    Fa 
the  dose  and  method  of  administration,  see  Epispastics. 


FAMILY  Y.-DIAPHOKETICS. 


Diaphoretics  are  those  medicines  which  are  employed  to  increase 
the  action  of  the  skin.  It  is  scarcely  in  place  here  to  discuss  the  re- 
sults of  suppression  of  the  functional  activity  of  the  skin  or  the  im- 
portance of  the  surface-elimination  to  the  system.  It  does  seem  well, 
however,  to  call  attention  to  the  fact  that  the  perspiratory  glands  have 
a  double  function  to  perform, — that  of  elimination,  already  alluded  to, 
and  that  of  keeping  down  the  temperature  of  the  body  during  exposure 
to  heat.  When  a  man  enters  a  Turkish  bath  the  temperature  of  which 
is  perhaps  160®  F.,  or  when  he  works  in  the  sun  on  a  very  hot  day, 
there  is,  if  he  be  used  to  such  exposure,  little  or  no  rise  in  the  tempera- 
ture of  the  body,  because  the  surface-glands  secrete  sweat  so  actively 
as  to  expose  a  great  amount  for  evaporation,  and  by  the  conversion  of 
so  much  water  into  vapor  such  an  amount  of  heat  is  absorbed — i.e., 
converted  from  heat  into  repulsive  force — that  the  body  is  cooler.  The 
reason  that  even  a  moderate  degree  of  heat  in  a  moist  atmosphere  is 
intolerable  is  because  evaporation  cannot  take  place. 

From  what  has  already  been  stated,  it  is  obvious  that  the  use  of  dry 
external  heat,  or  rather  exposure  to  a  hot  atmosphere,  is  a  powerful 
means  of  producing  perspiration :  it  is,  indeed,  in  healthy  men  the  most 
powerful  method  at  our  command.  It  may  be  applied  either  in  the 
form  of  the  Turkish  bath,  In  which  the  air  of  the  hot  chamber  is  very 
dry,  or  in  the  Russian  or  vapor  bath,  in  which  the  atmosphere  is  sur- 
charged with  hot  vapor.  Very  wonderful  therapeutic  properties  have 
been  ascribed  to  the  direct  action  of  heat  (Urquhart,  Manual  of  the 
Turkish  Bath,  London,  1865)*  when  applied  by  the  Turkish  bath ;  but 
the  remedy  appears  to  me  to  act  only  as  a  powerflil  sudorific,  perhaps 
also  doing  good  in  some  cases  of  acute  internal  congestion  by  attracting 
the  blood  to  the  surface  and  thereby  depleting  the  interior.  In  private 
practice,  or  whenever  a  properly-provided  bath  cannot  be  commanded, 
a  very  efficient  and  readily-applied  substitute  consists  of  a  large  tin 
f\innel  famished  with  a  long  bent  beak,  a  stool  with  a  hole  in  the  centre 

^  The  term  Tarkith  Bath  is  here  applied  to  the  bath  used  in  this  ooantry  under  that 
name.  This  bath  appears  not  to  be  a  copy  of  the  Oriental  bath,  but  merely  a  derivative  from 
IL  Aooording  to  a  writer  in  the  British  and  Foreign  Medieo-ChirHrgieal  Review  (rol. 
xxxrii.  p.  87),  in  the  East  the  sudarium,  or  sweating-chamber,  rarely  has  a  temperature  of 
more  than  98°  F.  Ck>nsult  also  Bathing  ;  How  to  Do  It,  When  to  Do  It,  and  Where  to  Do  It^ 
by  E.  Sheppard,  London,  1M5;  The  Anglo- Turkieh  Bath,  by  Y.  J.  Moore,  London,  1865. 
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of  its  seat,  or  else  a  few  bneks^  and  a  large  Bpirit-larop,    The  paiWod 
being  closely  wrapped  up  iu   bed^  and  the  cLothea  beUig  espedailf  { 
*^  tucked  io"  about  the  uock  and  shoulders,  the  funnel  18  placed  upon 
the  stool  or  the  bricks  in  eucli  a  manner  that  the  beak  of  it  eaten  wdi 
under  the  bedclothes,  coming  close  to  but  not  iu  contact  with  the  pe^j 
son  of  the  sick  man*    The  spirit-lamp,  being  then  placed  inunodbtdf 
under  and  close  to  the  funnel,  must,  when  lighted,  send  a  cuIam«of  hc>t 
MT  and  vaporized  water  through  the  beak  into  the  epaee  around  dio 
body  of  the  patient.     When  the  lamp  m  sufficiently  large^  aiid  a  Ihtlc 
care  is  taken  to  see  that  the  nozzle  of  the  funnel  id  not  obstrueterj  by 
the  bedclothes,  the  pi-ocesa  just  detailed  affords  a  very  efficient  methof] 
of  giving  a  vapor-bath. 

Mot-water  baths  offer  another  very  suoceaaful  method  of  iftdocing  | 
profoae  perspiration.  The  patient  should  be  placed  in  a  bath  of  aboQt 
98^  or  100°  F,,  and  remain  there  filteen  or  twenty  minutes,  dtm^ 
%vhiuh  time,  by  the  repeated  addition  of  very  hot  water,  the  tempim- 
turo  should  be  raised  to  110^  F,,  or  to  such  point  as  the  patieat  can 
endure.  Warmed  bhinkets  having  been  plentifully  provided,  the  sick 
man  should  be  Ht^ed  from  the  bath  into  them,  bo  closely  wrapjMdd  up. 
and  so  left  for  three  or  four  houi-y  before  being  transferred  to  the  uaual 
bed.  According  to  Dr.  A.  Stcffeu  (Jahrb.  fur  KindtrhcilLy  lift,  iiL, 
1871),  after  this  use  of  the  bath  the  body  has  been  proved  to  undergo 
loss  of  weight  continuously  for  one  or  two  days* 

Profuse  sweating  is  always  more  or  lesa  exhausting,  but  \%  not 
nearly  bo  much  60  as  purging,  atid  therefore  may  be  pmctised  in  drop«ial 
patients  too  feeble  to  allow  of  the  use  of  purgative©.     The  hot  Utb* 
are  not,  however,  altogether  free  from  danger  or  objection.    Soma^mc* 
in  the  Turkish  and  Eus^iau  baths  the  patient  fails  to  sweat  freely,  ind 
a  feeling  of  distress,  a  bounding,  nipid  pubc,  and  perhaps  severtj  h«ii 
ache,  develop  themselves:  under  these  circumataneed  the  bodily 
pomture  rises,  and  a  fever  develops,  which  may  go  on  to  the  production! 
of  a  true  "  thermic  fever,"  and  perhaps  terminate  in  sudden  disalhJ 
This  is  an  exceedingly  rare  I'Cdult,  and  one  that  never  can  occur  if  I 
patient  is  removed  from  the  hot  chamber  so  soon  as  any  unplo 
symptoms  are  manifested.     Sudden  death  has,  1  believe,  taken  pU 
once  from  '^sim-stroke"  in  a  patient  while  taking  the  *^  Turkish  h«lh,1 
also  once  from  "congestion  of  the  lungs"  {^Brit  Med.  Joun,  Oct  1878). 

The  use  of  hot  baths  of  any  kind  is,  of  course,  contra-indicated  b| 
the  existence  of  fever;   but,  according  to  Br.  Steffen,  the  hot-wat4S 
baths  are  pre-eminently  contra-indicated  by  the  existence  of  oongefltte 
or  oedema  of  the  lungs,  or  of  a  tendency  towards  these  disorders,  sin 
under  such  circunistanees  the  bath  greatly  increases  the  disease,  or  pre- ' 
cipitate^  a  perhaps  fatal  attack.     My  own  limited  experience,  so  liirss 
it  has  gone,  has  con*oborated  these  statements  of  Steffen.    I  have  seeH 
under  the   condi Lions  mentioned,   the  most  frightful   dyspiKsa  reaoll 
from  the  one  of  the  hot^vater  bath,  a  dyspncea  which  was  apf 
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prevented  from  terminating  fatally  only  by  the  removal  of  the  patient 
from  the  bath-tub.  If  disturbance  of  the  respiration  comes  on  during 
the  bath,  the  patient  should  be  immediately  taken  out,  and,  if  the  symp- 
toms be  urgent,  cold  water  should  be  freely  dashed  over  the  head,  neck, 
and  chest. 

Diaphoretics  produce  the  desired  result  in  various  methods,  which 
may  be  briefly  considered  under  four  headings,  representing  as  many 
modes  of  action. 

First.  By  relaxing  the  skin.  As  has  already  been  sufficiently  shown 
(see  Cathartics,  p.  666),  there  is  a  form  of  secretion,  or  perhaps  it  would 
be  more  correct  to  term  it  of  leakage,  from  mucous  membranes,  which 
is  distinctly  paralytic  in  its  mechanism.  The  same  assertion  may  be 
made  in  regard  to  the  skin :  the  colliquative  so-called  "  night-sweats'* 
of  phthisis  afford  a  familiar  example  of  this,  occurring  as  they  do  in 
profoundly  debilitated  subjects,  and  at  such  times  as  there  is  the  greatest 
relaxation  of  the  system, — i.e.,  during  sleep.  The  profuse  sweats  of 
collapse  also  may  be  instanced  as  examples  of  the  general  truth  just 
enunciated.  Normal  processes  which  produce  great  relaxation  cause 
great  sweating :  thus,  during  vomiting,  especially  if  it  be  accompanied 
by  much  nausea,  the  skin  pours  out  its  secretion.  By  virtue  of  this 
general  law  certain  remedies  act  as  diaphoretics.  All  of  the  diapho- 
retics which  cause  sweating  by  producing  relaxation,  and  which  are 
employed  in  medicine,  are  nauscants,  constituting  a  distinct  group, — 
the  Nauseating  Diaphoretics. 

Second.  By  reducing  the  force  of  the  circulation.  There  is  undoubtedly 
a  condition  of  over-action  or  over-rapidity  of  the  circulation  in  which 
the  affected  glands  are  unable  to  perform  readily  their  normal  functions. 
Thus,  it  is  well  known  that  the  first  stage  of  inflammation  is  one  of 
arrested  secretion,  and  that  in  high  fever  there  is  a  general  drying-up  of 
the  secretions.  The  skin  does  not  differ  from  other  organs  in  this  re- 
spect :  consequently  its  functional  activity  may  fail  because  of  excessive 
arterial  action.  Hence  there  is  a  class  of  remedies  which,  although 
perhaps  not  actively  sudorific  in  health,  are  in  disease  very  efficient  in 
reducing  the  circulation  and  restoring  the  functional  activity  of  the 
skin.  It  is  evident  that  there  is  a  close  connection  between  the  present 
mode  of  influence  and  that  noted  in  the  previous  section ;  and  it  is  no 
less  apparent  that  the  nauseant  diaphoretics  act  most  powerfully  in  re- 
ducing the  circulation.  There  are,  however,  certain  diaphoretics  which 
act  in  the  present  method  but  are  not  nauseants :  these  sudorifics  form 
a  separate  class  by  themselves, — the  Refrigerant  Diaphoretics. 

Third.  By  entering  the  circulation  and  directly  stimulating  the  glands 
of  the  skin.  It  appears  to  be  a  general  law  that  when  any  medicinal 
principle  is  eliminated  by  any  excretory  organ,  the  general  activity  of 
that  organ  is  increased  by  the  effort  at  elimination.  Thus,  the  vomit- 
ing and  purging  of  arsenical  or  antimonial  poisoning,  the  increased 
urinary  secretion  following  the  ingestion  of  a  potassium  salt,  are  ap- 
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parentlj  the  resiulta  of  attempted  elimination.  The  skin  undoahledljr 
eliminates  medicinal  substanceS}  and  is  undoubtedly  subject  to  tfao 
general  law :  consequently  there  is  a  class  of  remedies  which  mcreoee 
its  action  by  a  direct  influence* 

It  is  manifest  that  a  drug  may  relax  the  general  systom,  may  di- 
minish the  force  of  the  circulation,  and  also  may  stimulate  directly  the 
skin :  indeed,  it  is  most  probable  that  antimony  does  all  of  these ;  and 
at  least  some  of  the  refrigerant  diiiphoretica  probably  act  in  the  last 
two  ways.  There  are,  however,  certain  Bubstancea  which  seem  to  eaus^ 
sweating  purely  by  stimulating  the  function  of  the  skin.  These  are  ia 
this  work  grouped  as  Simple  Diaphoretics, 

Fourth.  %  fiUing  up  the  bhod-vesseh.  There  is  much  reason  foi 
believing  that  precisely  as  under  certain  circumstances  water,  by  in* 
creasing  the  amount  of  the  blood,  will  provoke  increased  renal  secre- 
tion, so,  under  other  circumstances,  it  vvill  cause  increased  dermal 
excretion.  The  antagonism  which  exists  between  the  skin  and  the 
kidneys  in  regard  to  the  amount  of  their  respective  secretions  h** 
already  been  sufficiently  dwelt  upon  (see  p,  726),  It  seems  well  to 
reiterate,  however,  that  warmth  favors  the  action  of  the  skin,  white 
cold  stimulates  the  renal  activity.  Thus,  large  draughts  of  water,  if 
taken  cold,  the  patient  being  kept  cool,  increase  the  urine,  but,  if  Uiey 
be  taken  hot,  and  the  patient  covered  up  warmly  in  bed,  iocreasd  the 
perspiration. 

Diaphoretics  are  employed  in  the  practice  of  medicine  to  fulfil  the 
following  indications : 

First,  To  arrest  forming  diseases  of  not  very  severe  type,  probably 
by  causing  a  flow  of  blood  to  the  surface,  and  thereby  relieving  slight 
internal  congestions,  and  possibly  by  eliminaling  principles  which  have 
been  retained  in  the  blood  insteacl  of  being  excreted  as  they  ought  to 
have  been.  In  general  cold^  in  muscular  rheumatism,  suppressed  menstru- 
ation, and  other  results  of  exposui*e  to  cold  and  of  checked  perspiration^ 
the  diaphoretics  afford  the  most  ctHctent  means  at  our  command  for 
restoring  the  normal  functions. 

Second.  To  favor  absorption.  In  dropsij  the  diaphoretics  are  of  very 
great  value,  often  aiding  diuretics  and  purgatives  in  effecting  a  cure, 
and  sometimes,  when  these  fail,  or  when  circumstances  forbid  their  use, 
rescoing  the  patient  from  impending  death.  None  of  the  medicinal 
diaphoretics  except  jaborandi  are  of  sufflcient  power  to  be  relied  upon 
in  dropsy.  The  Turkish,  the  EuHsian.and  the  hot-water  bath  are  capa- 
ble of  producing  sutficicnt  sweating  to  cause  absorption  of  dropsical 
fluid,  but  must  be  vigorously  employed. 

Third.  To  aid  in  the  subsidence  of  diseases  which  naturally  pass  off 
with  a  sweat.  The  chief  use  of  diapboreties  for  this  purpose  is  in 
rniasmatic  fevers^  especially  in  the  remittent  form  of  the  affection,  when 
the  sweating  stage  fails  to  develop  itself  thoroughly  and  the  parox- 
ysms run  into  one  another.     Even  in  the  single  paroxysm  of  inter- 
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mittent  fever^  by  hastoning  the  closing  stage,  diaphoretics  will  oft^n 
shorten  the  paroxysm. 

Fourth.  To  eliminate  noxious  materials  from  the  blood.  The  old 
humoral  idea  of  the  groundwork  of  such  diseases  as  fevers,  the  belief 
in  a  distinct  materies  morhi  which  could  be  eliminated  from  the  blood, 
has  no  sufficient  demonstration  to  be  accepted,  and,  although  diapho- 
retics do  good  in  fevers^  yet  it  cannot  be  granted  that  it  is  in  this  man- 
ner. The  very  great  power  of  increased  diaphoresis  in  cooling  the 
body  through  surface-evaporation  has  already  been  dwelt  upon ;  and 
much  of  the  good  effected  by  diaphoretics  in  diseases  of  high  tempera- 
ture probably  has  its  origin  in  this  power.  Modern  science  seems,  how- 
ever, clearly  to  point  out  that  this  class  of  remedies  may  aid  in  sepa- 
rating from  the  blood  retained  secretions,  and  may  to  some  extent 
replace  the  action  of  the  kidneys  when  these  organs  are  disabled  by 
disease. 

In  1851,  Dr.  Schottin  (Archiv  fur  Physiolog.  Heilkunde^  Jahrg.  xi.) 
discovered  urea  in  the  sweat  of  patients  suffering  from  the  collapse  of 
cholera.  Not  only  has  the  discovery  of  Schottin  been  confirmed  by 
the  researches  of  G.  O.  Kees  {Encyclopcedia  of  Anatomy^  vol.  iv.  p.  841), 
of  Fiedler  {Diss.  Inaug.,  Leipsic,  1854),  of  Hirschsprung  {Gaz.  des 
Hopit^  1865),  of  Kaup  and  Jiirgensen  {Deutsches  Archiv  fur  Klin,  Med., 
1869,  Bd.  vi.  p.  54),  of  Leube  (Ibid.,  1869,  Bd.  vii.  p.  3),  and  of  G. 
Deiningor  {Ibid,,  p.  587),  but  it  has  also  been  abundantly  proved  that 
the  skin  excretes  urea  freely  during  the  advanced  stages  of  Bright's 
disease,  and  also  during  the  partial  urinary  suppression  of  scarlatinal 
desquamative  nephritis.  The  urea  in  renal  disease  may  even  form  a 
distinct  crystalline  powder  on  the  skin  ;  but  it  is  most  abundant  about 
the  mouths  of  the  sweat-glands.  I  believe  Landerer  was  the  first  to 
announce  that  urea  was  present  in  the  sweat  of  healthy  persons ;  and, 
although  chemists  of  excellence  have  been  unable  to  detect  it,  its  pres- 
ence at  times  can  no  longer  bo  denied,  since  it  has  been  found  not  only 
by  Landerer,  but  also  by  Funke  in  1858  {MoleschotVs  Untersuchungen, 
Bd.  vi.),  by  Meissner  {De  Sudoris  Secretione,  Diss.  Inaug.,  Leipsic, 
1859),  and  by  Leube  (loc.  cit.) ;  Fourcroy  (quoted  by  Eees)  has  also 
found  it  in  the  sweat  of  horses.  By  a  series  of  elaborate  experiments, 
Leube  (Joe,  cit.)  has  rendered  it  probable,  if  he  has  not  actually  proved, 
that  in  health  there  is  such  a  relation  between  the  skin  and  the  kidneys 
that  when  the  former  is  very  active  the  latter  excrete  less  than  the 
normal  amount  of  urea. 

When  to  the  facts  already  cited  are  added  the  observation  of  Grie- 
singer,  that  in  diabetes  the  perspiration  contains  sugar,  and  the  well- 
known  circumstances  that  in  rheumatism  the  sweat  contains  lactic 
acid,  and  in  jaundice  biliary  products,  the  value  of  diaphoretics  as  a 
means  of  getting  rid  of  retained  excretions  becomes  manifest.  For 
this  reason,  in  Bright's  disease,  esj^ecially  of  the  acute  form,  they  are 
of  the  greatest  value,  acting  beneficially  in  three  different  ways, — by 
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dmwing  the  blood  to  tlie  surfac6|  and  thereby  relioTing  any  intomil 
congestions  of  the  kidneys  or  other  organs  that  may  exist;  by  pPtK 
moling  the  absorption  of  dropsical  efiTusions ;  and  by  eliminating  reuuoed 
seere  lions. 

NAUSEATING  DIAPHORETIC&  ■ 

The  most  frequently  employed  medicine  of  this  class  is  tartar  em^. 
This  substance  is  so  fully  discussed  in  the  earlier  portion  of  thia  book 
that  very  little  need  be  said  about  it  here.  It  seems  well  to  point  out^ 
however,  that  the  antimooials  act  as  diui'etics^  even  when  not  gives  lo 
doaoQ  sufficient  to  cause  nausea,  and  that  they  do  so  apparently  in  two 
ways, — by  reducing  the  force  of  the  arterial  circulation,  and  by  a  direct 
action.  Thoy  are  probably  cHminated  to  a  very  slight  extent  by  tH« 
skin;  although  this  has  not,  to  my  knowledge,  been  proved.  Tartar 
emetic  is  to  be  employed  as  a  diaphoretic  in  sthenic  cases  only,  and  is 
especially  used  in  inflammatory  fe\)en.  The  dose  of  it  as  a  diaphoretic 
is  from  the  sixth  to  the  twelfth  of  a  grain.  If  a  diaphoresis  is  urgently 
demanded,  the  dose  should  be  gradually  increased  until  decided  nausea 
is  induced.  An  excellent  combination  in  many  cases  is  tartar  emetic, 
neutral  mixture,  and  a  minute  amount  of  morphia. 

Ipecacuanha  is  another  nauseating  substance  which,  like  tarUr 
emetic,  seems  to  exert  an  influence  upon  the  skin,  even  independently 
of  its  action  on  the  stomach.  Moreover,  like  the  antimonials,  it  ueTcf 
in  small  doses  by  itself  causes  profuse  sweating,  but  simply  seems  U> 
aid  in  nmiiUaining  the  insensible  perspiration  and  in  keeping  the  »kift 
soft  and  pi  tabic  in  inflammatory  fevers.  Partly  for  this  reason  it  ill 
fi-equently  combined  with  raeiTury  in  such  diseases  as  acuto  peritmiltA 
The  diaphoretic  doi?e  of  ipecacuanha  is  a  grain  every  two  hours.  Some 
pei^ons  with  deJicato  stomachs  are  decidedly  nauseated  by  thisamouatj 
and  to  these  only  half  a  grain  slioutd  be  given  at  a  time, 

A  very  famous  and  efficient  diaphoretic  preparation  of  ipecacuanha 
is  Dover's  Powder  (Pulvis  Ipecacuanh.^  et  Opii,  U.SOi  which  contain* 
one  grain  of  opium,  one  grain  of  ipecacuanha,  and  eight  grains  of  sugar 
of  milk.  Dover's  powder  is  employed  in  two  distinct  methods.  Itt 
some  diseases,  as  in  acute  rheunuitismy  an  opiate  is  indicated  to  allf 
pain  or  for  some  other  purpose,  and  at  the  same  time  a  diaphoretic  i 
needed  to  keep  up  the  action  of  tlic  skin.  Under  the.se  circumstane 
from  three  to  five  grains  of  the  compound  powder  of  ipecacuanha  i 
be  given  every  two^  throOj  or  fi>ur  hours,  pro  re  nata.  The  medicine 
more  apt  to  nauseate  when  taken  in  powder  than  when  exhibited  i^ 
pills;  for  which  reason  tho  latter  form  of  administration  is  preferable 
in  the  class  of  eases  now  under  consideration,  especially  aa  the  powder 
is  to  raoHt  pers*ons  a  disagreeable  medicine.  In  the  second  method  of 
using  Dover's  powder,  a  single  large  dose  is  given  for  the  purpose  of 
producing  profuse  sweating.  In  the  intense  sufTering  which  sometime 
results  from  suddenly  suppressed  menstruation^  the  remedy  is  most  efl 
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cient,  alleviating  the  pain  and  aiding  in  the  production  of  the  desired 
diaphoresis.  In  breaking  up  a  coldj  or  in  muscular  rheumatism^  Dover's 
powder  is  often  used  to  cause  sweating  (see  Alcohol  as  a  Diaphoretic). 

REFRIGERANT  DIAPHORETICS. 
Aconite^  veratrum  viride,  and  all  the  various  remedies  used  to  depress 
the  cardiac  action  when  excited,  are,  in  the  strictest  sense  of  the  term, 
refrigerant  diaphoretics.  Sufficient  has,  however,  already  been  said  in 
regard  to  their  use.  The  citrate  of  potassium^  whether  in  the  form  of 
effervescing  draught  or  of  neutral  mixture^  is  constantly  employed  in 
sthenic  fevers,  and  affords,  I  think,  the  best  basis  there  is  for  fever- 
mixtures  in  such  cases,  the  more  powerful  depressants  being  added  to 
it  as  circumstances  demand. 

SIMPLE  DIAPHORETICS. 
PILOCARPUS.    U.S.-^ABORANDI. 

This  drug,  which  has  long  been  employed  by  the  natives  of  South 
America,  received  its  first  notice,  under  the  various  names  of  Jaborandi^ 
Jaguar andy^  and  Jamguarandi,  from  Dr.  T.  J.  H.  Langgard  in  his 
"Diccionario  de  Medecina  domestica,*'  Rio  Janeiro,  1865.  It  attracted 
no  attention,  however,  until  1874,  when  it  was  brought  to  Paris  by 
M.  Coutinho.  Its  botanical  source  is  Pilocarpus  pinnatus,  a  member 
of  the  rue  family.  The  leaves  are  oval,  elongated,  entire,  1.2  to  1.5 
inches  long,  and  one-third  to  one-fourth  as  broad ;  their  taste  is  bitter, 
and  their  odor  hay-like:  they  contain  an  alkaloid,  pilocarpine^  dis- 
covered by  Byaraon.*  The  nitrate  of  pilocarpine  is  readily  obtained 
in  white  lamcllated  crystals,  and  is  soluble  in  eight  parts  of  distilled 
water.  The  virtues  appear  to  reside  exclusively  in  the  leaves  and  bark. 
Dr.  Frerichs  {Berlin.  Klin.  Wochenschrifty  1875)  having  found  the  wood 
inert.f 

Phtsiological  Action. — ^When  an  infusion  of  from  sixty  to  ninety 

^  A  second  alkaloid  has  been  difloorered  by  E.  Harnack  and  H.  Meyer  and  nvned  jaborine 
{Arch.  /.  Exper.  Path.  u.  Pharm.,  xii.).  It  is  a  derivative  of  pilocarpine,  and  is  said  frequently 
to  contaminate  the  commercial  alkaloid.  Its  discoverers  assert  that  they  have  studied  its 
motion  npon  the  heart,  pupil,  intestines,  and  salivary  glands,  and  found  it  identical  with  that 
of  atropine.  Its  presence  has  no  doubt  been  the  cause  of  some  contradictory  results  obtained 
by  experimenters  with  pilocarpine.  According  to  Professor  Harnack,  pilocarpine  is  readily 
converted  into  a  second  alkaloid,  piloearpidinef  which  produces,  when  in  sufficient  doses,  ex- 
cessive sweating,  salivation,  and  also  violent  vomiting  and  purging,  with  colicky  pain.  In 
toxic  amounts  it  causes  great  disturbance  of  the  circulation  and  wide-spread  muscular  weak- 
ness. On  the  frog's  heart,  in  small  amounts  it  acts  as  an  excitant,  but  in  larger  doses  as  a 
paralyzant.  It  is  a  very  feeble  local  myotic.  In  its  general  influence  it  is  very  much  less 
powerful  than  is  pilocarpine  {Archivf.  Exper.  Path.,  vol.  xx.).  Another  derivative  alkaloid 
ii  Jaborandine,  which  Harnack  has  found  to  act  on  the  frog's  heart  somewhat  like  atropine. 

t  Under  the  name  of  Jaborandi  various  drugs  other  than  the  product  of  Pilocarpus  pin- 
natus are  sold  in  Brasil.  As  the  Pilocarpus  pinnatus  has  been  found  to  be  active  when  grown 
in  France,  it  is  probable  that  it  might  be  successfully  cultivated  in  our  Southern  States. 
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grains  of  jaborandi  is  giTeii  to  an  adults  in  about  ten  miautes  tho  face 
and  neck  become  deeply  flushed,  and  free  perspiration  aad  salivattoa 
commence.  Aiter  a  hypodermic  iDJcction  of  the  alkaloid,  tho  dymp- 
toras  may  set  in  in  six  minutes.  The  sweating  begins  on  the  face; 
both  it  and  the  salivatioD  are  excessively  profuse,  and  last  from  three 
to  five  hours.  There  is  not  rarely  nausea,  and  sometimes  even  vomiting. 
The  pulse  is  usually  more  or  less  quickened^  as  is  also  frequently  ibo  < 
respiration.     After  the  sweating  has  ceased,  the  patient  is  left  more  or    -* 

less  exhausted.     The  nasal  and  lachrymal  secTetions  are  also  very  geo-  

erally  increased  under  the  action  of  the  drug,  and  M,  Gubler  haa  note*!^^:^^ 
diarrhoea,  which  in  tho  experiments  of  Ringer  and  others  has  not  beca-^r:^rii 
present.     There  is  sometimes  contraction  of  the  pupils,  and  even  dii 
turbanco  of  vision.    These  effects  of  the  drug  ai^  in  the  adult  fair!; 
constant;  but  subjects  have  been  occasionally  found  who  were  no»^  .^t 
susceptible  to  the  action  of  the  remedy,  and,  very  curiously,  in  TY~  ^ 

Einger'a  experiments  children  wei'o  found  to  be  very  nns uscopt i bl<e e, 

although  doses  of  sixty  grains  were  employed,  Schwann,  M,  Mora*  «^A 
{Lyon  Med,f  Juillet,  18S2),  and  other  observers  have  noticed  ia  tb^^  e 
lower  animals  that  very  violent  gastric  and  intestinal  movements 
produced  by  the  dinig. 

Secretion. — The  sweat  produced  by  jaborandi  is  often  enormous 
qaaotity  (nine  to  fifteen  ounces  by  estimation).     It  is  stated  to  be 
first  acid^  then  neutml,  and  finally  clearly  alkaline.     Yulpian  (^Le^ns 
Sulst  toxiq.,  Paris,  1881,  87)  denies  that  even  the  first  sweat  has  othc        i 
than  alkaline  reaction,  and  believes,  with  MM.  Luchsinger  and  Trump \-      ", 
that  there  has  been  a  mistaken  observation,  due  to  the  fact  that  th      ^ 
secretion  of  the  sebiferous  glands  is  acid.    In  the  analyses  of  M.  lilobic==^ 
the  eklorides  were  found  in  excess,  the  carbonates  and  phosphates  i^r:^ 
very  minute  amount,  and  the  urea  in  more  than  five  times  its  normah-^  J 
proportion,  the  amount  eliminated  in  the  sweating  being  estimated  a  ^^ 
from  ten  to  fifteen  grains.     MM.  Hardy  and  Ball  believed  that  in  thei 
experiments  the  average  amount  of  urea  eliminated  by  the  skin  wa 
seventeen  grains  (Journ.  de  Thirap.^  1874).     Pilieier  noted  in  a  ^y.*'f^^S 
with  a  gastric  fistula  great  inci*ease  of  the  gastric  juices  {Med.  Cc^  — 
tralbl.,  1876,  430) ;  the  biliary  secretion  appeared  to  be  leseencd.     Oc:^ 
tho  other  hand,  M.  Morat  {Lyon  Med.^  July,  1882)  has  noted  a  tem-^ 
porary  increase  of  the  sugar  in  the  blood,  an  evidence  that  the  glyco-* 
genie  function  of  the  liver  is  stimulated.      Dr.  Hammerbacher  bass 
found  the  secretion  of  milk  lessened  (Arch.  f.  Oemm,  Physiolog,^  xxx- 
23G),     Whether  or  not  the  urine  is  increased  in  healthy  persons  whea 
pilocarpine  is  given  in  a  single  large  dose  may  be  considered  uncertain, 
but  the  assertion  of  M.  Gubler  that  the  alkaloid  administered  in  very 
small  repeated  doses  has  a  mai^ked  diuretic  influence  has  received  clin- 
ical confirmation.     Much  interest  attaches  to  the  etfect  of  jaborandi 
upon  urea-elimination,  but  it  cannot  be  considered  as  determined,  ex- 
cept  that  in  various  diseases  the  combined  renal  and  dermal  elimioa- 
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lion  is  greatly  increased  by  the  drag.  Hardy  and  Ball  state  that  in 
health  urea-elimination  fVom  the  kidneys  is  diminished  by  the  drug, 
while  Professor  Tyson  and  Dr.  Bruon  have  found  it  increased  both  in 
health  and  in  disease.  The  experiments  have,  however,  been  too  few, 
and  especially  the  conditions  of  their  performance  too  lax,  for  much 
importance  to  be  attached  to  them. 

There  appears  to  be  some  relation  between  the  flow  of  saliva  and 
that  of  perspiration  produced  by  jaborandi :  if  the  one  is  very  profuse 
the  other  is  often,  but  not  always,  correspondingly  scanty.  Sometimos 
the  salivation  almost  replaces  the  sweating  (Fereol,  Journ.  de  Therap., 
Jan.  1875);  very  frequently  it  commences  before  the  sweating,  and 
often  it  is  more  persistent.  During  it  the  mouth  is  warm,  and  there  is 
often  a  feeling  of  tenseness  about  the  maxillary  glands.  The  saliva 
contains  an  abundance  of  salts  and  of  ptyaline,  as  well  as  a  small 
excess  of  urea  (Boston  Med.  and  Surg.  Joum.y  p.  347).  Pilicier,  it  is 
true,  states  that  the  proportion  of  albuminous  compounds,  and  es- 
pecially of  sulphocyanide  of  potassium,  is  much  diminished,  but  in  M. 
Hobin's  analjBcs  the  proportion  was  even  beyond  the  normal,  and  Ch. 
Bougarel  has  by  careful  experimentation  shown  that  the  power  of  jabo- 
randi-saliva  in  converting  starch  into  sugar  is  equal  to  that  of  the 
normal  secretion.  According  to  I.  N.  Langloy  (Brit.  Med.  Journ.,  p. 
247),  in  the  frog  the  mouth  and  skin,  after  the  exhibition  of  jaborandi, 
become  covered  with  a  viscid  seci'etion ;  in  the  dog,  the  rabbit,  and  the 
cat  there  is  profuse  salivation.  The  effect  upon  the  salivary  secretion 
must  be  duo  to  a  direct  influence  upon  the  gland,  as  it  is  produced 
equally  well  after  section  of  all  of  the  salivary  nerves  (Langley, 
Journ.  of  Physiology,  1878,  339 ;  Carvillo,  Journ.  de  Therap.,  1875 ;  con- 
firmed by  Schwann,  Med.  CentralbL,  1875,  p.  440) ;  also  when  the  drug 
is  injected  dii*ectly  into  the  gland  and  prevented  from  entering  the 
general  circulation  (Langley).  According  to  the  elaborate  experi- 
ments of  Langley,  very  small  doses  cause  in  the  cat  great  increase  of 
the  secretion.  Stimulation  either  of  the  chorda  or  of  the  sympathetic 
nerve  causes  respectively  some  increase  or  lessening  of  the  secretion, 
but  this  increase  or  lessening  is  not  nearly  equal  to  that  which  occurs 
in  the  normal  animal,  and  is  due  to  the  action  of  the  nerves  upon  the 
circulation,  and  not  to  any  influence  of  their  secretory  fibres.  Very 
large  doses  of  the  drug  injected  into  the  gland  immediately  arrest  the 
secretion,  and  doses  of  less  size  given  in  the  same  way,  while  increasing 
secretion,  paralyze  both  chorda  tjTupani  and  sympathetic  nerve,  so 
that  stimulation  of  them  has  no  effect.  It  is  probable  from  the  last 
fact  that  jaborandi  has  an  action  upon  the  secretory  gland-cells. 

Although  the  evidence  just  deduced  indicates  that  an  influence  is 
exerted  by  jaborandi  upon  the  gland-cells,  the  fact  that  atropine  arrests 
the  jaborandi  salivary  secretion  prevents  us  from  considering  it  settled 
that  the  drug  does  so  act  upon  the  salivary  gland  cells  rather  than  upon 
the  peripheral  nerve-endings,  since  there  is  reason  for  believing  that 
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cadings. 


sweating  which  the  dnig  causes  is  duo  to  aa  action  on  the 

l)r.  Fuchsingor  (confirmed  by  Nawroeki)  has  found  that 
goction  of  the  nciwes  of  the  cat's  leg  did  not  prevent  the  pawi!i  fh>m 
sweating  when  jaborandi  was  exhibited.  This  demonstrates  that  ik 
action  of  the  drug  is  peripheral,  not  centric.  Five  or  six  days  aiW  ih 
section,  when  the  peripheral  ner\-e-ending8  had  imdergone  degcnoratton, 
Fuchsinger  found  that  jaborandi  was  unable  to  excite  sweating.  Thin, 
however,  can  hardly  be  considered  to  prove  absolutely,  as  Fuc-hslnii^af 
claims,  that  the  drag  acts  upon  the  peripheral  nerve-endings  and  oot 
directly  upon  the  glandular  cells  themselves,  since  it  is  probabte  tbat 
these  glandular  cella  shared  the  anatomical  changes  of  the  nerve-endiiigi 
{Pjlu^ers  ArchiVy  xv*  482). 

Jaborandi  appears  to  stiraulate  the  nutrition  of  the  hair,  and  Pkv 
feasor  Prentiss,  of  Washington,  has  reported  several  cases  in  which  tJw 
continued  internal  use  of  pilocari^jino  caused  the  hair  to  become  exceed* 
ingly  coarse  and  to  change  its  color  from  light  to  dark  (Phita,  Md, 
TimrSy  xi.  610).  Br.  H.  Ensori  has  noticed  a  tuborculated  eruption  ap- 
parently produced  by  jaborandi  (Trans.  Internat.  Med.  Cong.,  1881, iii, 
146).  M,  Grocco  has  found  that  pilocarpine  hypodermically  injected  or 
locally  applied  sensibly  af ects  hysterical  anassthesis  {Lend,  Med,  Met»i^ 
1882,  137), 

Temperature. — The  action  on  the  bodily  heat  varies  Bomewbat 
Robin  affirms  that  before  and  during  the  early  stages  of  the  sweating 
from  jaborandi  the  t<}mperature  rises  1°  to  2*^  F.,  but  afterwards  Mk' 
as  much  below  the  normal  point  and  remaina  depressed  for  one  or  itru 
days.  This  primary  rise  of  temperature  has  been  noted  by  other  oH- 
servers  (Ringer,  Lancet ^  1873,  i.  157;  Greene,  Phila.  Med.  Times,  vi, 
56;  Seotti,  Berlin.  Klin.  Wochens.,  1877,  141;  Pilicier,*  Med,  Centralbl^ 
1876,  429;  Weber,  Ibid.^  770),  but  is  certiiinly  frequently  absent  alto- 
gether or  very  trifling.f  The  subsequent  fall  of  temperature  seems  to 
be  a  very  constant  phenomenon  when  the  action  of  the  drug  is  soiS* 
ciently  severe ;  it  probably  depends  in  great  part,  or  altogether,  ^ 
the  loss  of  heat  during  the  sweating. 

Circulation. — The  action  of  jabonindi  upon  the  circulation  has 
studied  by  Mr.  Langley  (Jonrn.  of  Anatomy,  x.  188),  E.  Leydcn  {Ben*n 
Klin.  Wochemchr.,  1877,  406),  Kabler  and  Sayka  (Med.  Centrnm.,  18T^^ 
541),  and  Hamack  and  Meyer  (Joe.  cit.,  -p.  374).  The  phenomena  not 
by  these  observers  are  in  most  respects  in  accord,  but  Kabler  and  Sayfc 
using  the  extract  of  jaborauili,  and  E.  Leyden  commercial  pilocarpine 
have  found  the  pulse  either  as  a  constant  or  occasional  phenomenon  \ 
first  increased  in  its  rate,  while  Harnack  has  never  seen  this  with  chcn 


*  Pilieler  t]ot«d  tbiUt  tho  rtse  ocourrcKl  in  thg  axUIa,  boL  not  in  tlio  recitttm  :  IliU  < 
indicato  that  it  ii  &  looftl  pheootncnoa,  tbfl  f«iali  of  ft  hMiin^  of  the  fwi/aee^  not  of  Um  fi* 
terlorj,  of  the  bcMlj. 

f  Coniult  EiogGi,  Berlin,  Klin,  Woek«n$ekr,f  137$,  80;   BftrdenheweTi  Ikid^  ISTTp  I 
AQaebni&itti,  Ibid.,  353. 
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eally  puro  pilocarpine.  Immediately  after  the  injection  of  the  alkaloid 
into  the  jugular  vein  the  arterial  pressure  falls,  but  in  a  few  moments 
the  characteristic  phenomena  of  a  slow  pulse  with  increased  arterial 
pressure  come  on.  This  slowing  of  the  pulse  is  not  prevented  by  pre- 
vious section  of  the  pneumogastrie,  but  is  at  once  set  aside  by  an  injec- 
tion of  atropine  (Langley,  Leydon,  Harnack,  and  Meyer) ;  as  is  also  the 
diastolic  arrest  of  heart  which  pilocarpine  produces  in  the  frog.  Har- 
nack  and  Meyer  therefore  believe  that  in  both  the  frog  and  the  mammal 
the  chief  cardiac  influence  of  the  alkaloid  is  exerted  upon  the  intra- 
cardiac inhibitory  ganglia;  but  Professor  Ringer  {Practitioner^  xxvi. 
12)  finds  that  jaborandi  and  atropine  act  antagonistically  upon  the 
ventricles  separated  from  the  auricles,  and,  as  the  ventricles  contain  no 
inhibitory  ganglia,  some  other  explanation  of  the  antagonism  must  be 
found.*  The  rise  of  the  arterial  pressure  is  stated  by  Hamack  and 
Meyer  to  be  prevented  by  the  use  of  curare  and  artificial  respiration, 
and  to  be,  therefore,  a  secondary,  not  direct,  result  of  the  drug's  action  : 
it  is  probably  due  to  the  convulsive  muscular  contractions  produced  by 
the  drug.  In  the  latter  stage  of  the  poisoning  the  arterial  pressure 
falls.  As  in  the  experiments  of  Hamack  and  Meyer  asphyxia  in  this 
stage  did  not  cause  rise  of  pressure,  although  the  heart  appeared  still 
to  retain  its  force,  the  vaso-motor  system  is  probably  paralyzed.  The 
pulse  still  continues  slow,  although,  according  to  Hamack,  the  vagi  are 
completely  paralyzed. 

Sexual  Organs. — Jaborandi  does  not  appear  to  have  any  power  over 
the  sexual  organs,  except  the  pregnant  womb.  Cases  of  abortion 
during  its  use  have  been  reported  by  M.  Masmann  (quoted  by  Larvand, 
La  Pilocarpine^  1883)  and  by  Schauta  (Wiener  Med.  Wochens.^  No.  18, 
1878),  but  in  the  hands  of  other  observers  the  dmg  has  appeared  to 
have  little,  if  any,  abortifacient  infiuencc,  and  M.  Hyemaux  and  M. 
Chanteril  have  found  it  powerless  in  the  lower  animals  (quoted  by 
Larvand).  When,  however,  the  pregnant  female  is  at  her  full  term, 
the  drug  may  affect  the  uterine  contractions,  as  Larvand  and  others 
have  noted  an  increase  of  the  pains,  or  even  a  precipitation  of  labor, 
both  in  women  and  in  the  lower  animals.  Nevei-theless,  the  oxytocic 
powers  of  jaborandi  are  very  feeble.  (See  British  Medical  Joumalj 
1879,  ii.  509;  also  Wien.  Med.  Blatt,  1879,  ii.  1178,  1207.) 

Motor  System. — In  man,  muscular  tremblings  have  been  observed 
during  the  action  of  jaborandi,  but  it  is  doubtful  whether  they  are  due 
to  a  direct  action  of  the  remedy.  In  the  frog,  as  first  noticed  by  Mur- 
rell  {Pharm.  Joum.  and  Trans.,  vi.  228),  small  doses  (3  mgrm.  of  pilo- 
carpine) produce  violent  convulsions  with  heightened  reflex  activity, 
while  larger  amounts  cause  complete  palsy.    According  to  Hamack 

^  ProfoBsor  Ringer's  exp1«natioii  seems  at  present  the  most  probable.  It  is,  that  pUooar- 
pine  paralyses  the  heart  by  oomblning  with  the  molecules  of  the  excito-motor  apparatus  and 
of  the  muscular  tissue,  and  that  atropine  displaces  the  pilocarpine  and  thereby  substitutes  its 
own  action. 
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and  Meyer,  the  convtilsions  are  duo  to  spinal  stimuUtion,  and  the 
paralyBis  partly  to  overwhelming  of  the  Bpinal  centres,  and  partly  to 
paralysis  of  the  muscles,  the  motor  nerves  themselves  not  being  af- 
fected.  The  action  of  the  dntg  upon  the  musculo  nervous  system  « 
entirely  subsernent  to  ite  other  effects. 

J£y«>.— When  applied  to  the  eye,  pilocarpine  produces  great  cont^a^ 
tion  of  the  pupil,  tension  of  the  accommodative  apparatus,  and  an 
approximation  of  the  nearest  and  farthest  points  of  distinct  viswo 
(John  Tweedy,  Lancet,  1875,  i,  159 ;  C.  Scotti,  Bert.  Klin.  Wochem.,  187*, 
143 ;  Galezowski  {Med.  Times  and  Gaz.,  1877,  ii.  358),  Mr.  Iwmly 
also  states  that  there  is  impairment  of  vision,  due  to  benumbing  of  tbt  1 
retina.  According  to  P.  Albcrtoni,  the  my os is  is  followed  by  a  moderate 
but  persistent  mydnasis,  and  is  not  prevented  by  previous  section  of 
the  oeulo-raotor  nerve  or  of  the  up|>er  cervical  sympathetic  ganglion. 
It  is  certainly  the  result  of  a  peripheral  influence.  Gnlcxowski,  who 
uses  a  solution  of  one  part  of  a  pilocarpine  salt  in  fifty  parts  of  w«t«rj 
affirms  tlmt  it  answens  as  well  as  a  solution  of  eserinc  in  diseases  of  th«  ] 
eye,  and  has  the  groat  advantage  of  not  producing  iiTitation, 

Therapeutics. — Jaborandi  is  so  powerful  and  certain  in  its  diapho- 
retic action  that  it  has  already  taken  rank  as  the  most  reliable  and  in- 
fluontial  of  the  remedies  of  its  class;  indeed,  so  great  is  its  power  th*t 
it  has  widely  extended  the  use  of  dtapboreties.  It  is  doubtful  how 
far  it  is  applicable  to  the  treatment  of  fevers,  although  the  decided 
lowenng  of  the  temperature  by  it  would  indicate  a  power  over  socb 
bodily  conditions.  In  bilious  and  other  tnalarial  fevers  it  is  probably  of 
value,  but  sufficient  use  has  not  as  yet  been  made  of  it  to  determine  iU  ^ 
exact  powers  in  hastening  the  desired  remission.  In  typhoid  and  other 
asthenic  fevers  it  would  probably  do  much  injury.  In  dropsies  it  bft* 
been  widely  employed,  and  certainly  is  a  most  efficient  remedy.  It 
appears  to  be  as  safe  in  asthenic  dropsies  as  in  any  other  remedy  com* 
parable  with  it  in  power,  although  in  my  own  observation  a  free  jabo- 
randi sweat  is  almost  as  exhausting  as  a  purging.  Great  value  has  been 
ascribed  to  it  in  facilitating  the  removal  of  local  watery  effusions,  soch  i 
as  occur  in  pleurisy,  etc.  Cases  of  puhnonic  cedema  have  been  report^ 
in  which  lives  seem  to  have  been  saved  by  its  employment.  In  uremic 
it  i»  the  most  efficient  remedy  at  our  command.  In  acute  or  chronic  \ 
Mrighfs  disease  it  is  of  great  value,  sufficing  often  in  the  one  case  to 
bring  about  convalescence,  and  in  the  other  gin.^atly  to  prolong  life  ami 
make  it  comfortable.  The  sweats  may  be  i-epeated  daily,  bi-weekly,  I 
or  weekly,  according  to  the  circumstances  of  the  ease.  In  svhaanti] 
and  muscular  rhiumatisni  jaborandi  is  very  efficient* 

The  action  of  the  remedy  on  the  kidney  is  still  sub  judice,     Puije^ 
(DeutscL  Arch,  f  Klin,  Med.,  x\ii.  533)  has  noted  one  case  in  which 
the  drug  seemed  to  produce  albuminuria,  but  the  occurrence  may  have  , 
been  accidental,  and  there  is  clinical  experience  to  show  that  when  thi 
pilocarpine  is  given  in  doses  of  one-tenth  of  a  grain  three  times  adayJ 
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80  as  to  avoid  any  violent  action  upon  the  skin,  there  is  a  decided  in- 
crease of  the  urine.  In  a  case  of  my  own,  the  urine,  which  had  been 
absolutely  suppressed  for  seventy-two  hours,  reappeared  immediately 
after  the  hypodermic  injection  of  one-twelfth  of  a  grain  of  pilocarpine 
nitrate.  The  case  of  Purjesz  and  the  occasional  occurrence  of  strangury 
after  the  drug  (my  own  experience,  also  Stumpf 's,  Deutsch,  Arch.,  xvi.) 
would  indicate  that  it  stimulates  the  urinary  organs,  and  that  some 
caution  must  be  exercised  in  its  employment  in  the  earliest  stages  of 
acute  tubular  nephritis.  Professor  Einger  has  reported  several  cases  of 
unilateral  svoeating  cured  by  the  use  of  ftill  doses  of  pilocarpine  given 
hypodermically  (^London  Pract,,  xvii.  401),  and  it  has  been  used  with 
asserted  success  in  alopecia.  It  has  been  extensively  used  in  diphtheria 
and  croup,  but  has  no  direct  influence  over  the  disease,  and  may  do  great 
harm  in  adynamic  conditions :  by  increasing  the  glandular  secretion  of 
the  bronchial  tubes  it  may  aid  in  loosening  the  membranes. 

M.  Cheron  has  used  the  nitrate  of  pilocarpine  hypodermically  with 
very  good  success  when  the  milk  is  becoming  scanty  in  nursing  women. 
The  dose  must  not  be  large  enough  to  produce  diaphoi*esis, — not  more 
than  one-twelfth  of  a  grain. 

Locally  applied  (half-ounce  of  the  leaves)  in  the  form  of  a  poultice, 
jaborandi  may  sometimes  produce  local  sweating  only,  but  I  have  seen 
very  marked  and  extraordinarily  prolonged  general  sweating  so  caused. 

Administration. — The  dose  of  jaborandi  is  forty  grains  to  a  fluid- 
drachm.  The  fluid  extract  {Bxtractum  Pilocarpi  Fluidum,  U.S.)  may 
be  used  in  doses  of  half  a  drachm  to  a  drachm.  Pilocarpine  is  superior 
to  jaborandi  in  the  certainty  of  its  action,  and  in  being  less  disagree- 
able, and  probably  less  apt  to  nauseate.  Weber,  Bardenhewer,  and 
Auschmann  agree  that  0.3  of  a  grain  of  it  is  equal  to  seventy-five 
grains  of  the  best  leaves ;  but  this  is  probably  an  overestimate  of  its 
powers.  In  the  form  of  the  hydrochlorate  {Pilocarpince  Hydrochloras, 
U.S.)  it  may  be  used  hypodermically  in  watery  solution,  the  dose  being 
from  one-eighth  to  one-third  of  a  grain.  Dr.  Demme,  of  Berne,  gives 
to  children  between  one  and  two  years  old  0.075  grain ;  between  two 
and  six,  0.1  to  0.15  grain;  between  six  and  twelve,  0.15  to  0.35  grain, 
and  finds  it  to  work  very  well  {Med.  Times  and  Gaz.,  1877,  ii.  636). 
No  fatal  results  have  as  yet  been  reported,  although  Auschmann  has 
twice  seen  alarming  collapse  follow  moderate  doses,  apparently  pro- 
duced by  excessive  vomiting  {Berl.  Klin.  Wochenschr.,  1877,  p.  356).* 

Antagonism  with  Atropine. — In  February,  1875  (^Brit.  Med.  Joum.), 
Mr.  Langlcy  called  attention  to  the  antagonism  existing  between  jabo- 
randi and  belladonna.  When  the  heart  has  been  slowed  or  arrested 
by  jaborandi,  atropine  will  bring  the  rate  of  pulsation  almost  to  normal ; 
the  reverse  of  this  also  occurs,  provided  the  amount  of  atropine  pre- 


^  A  ease  of  poisoning  to  which  I  hare  not  had  accats  is  reported  in  Bull,  et  Mim.  Soe,  d^ 
Tkimp.,  Ur.  2,  y.  88. 
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viously  applied  has  not  been  too  great  (Langlej,  Journ,  Anai,,  x,  194). 
Upon  the  sweat-glanda  the  two  drugs  have  also  antagooistic  powers, 
one  being  able  to  annul  the  action  of  the  other  (Luchsinger,  toe.  at). 
The  same  is  true  in  regard  to  the  salivary  secretion  (Langley),     This 
antagoniBm  between  atropine  and  jaborandi  is  affirmed  by  H.  Larvand 
to  extend  to  the  intestines  and  pupil.    In  belladonna'poisoning  the  alka- 
loid has  been   used  with  no  advantage  in  very  small  dose  {Lanctft^ 
1876)  i.  346),  but  in  a  case  in  which  nine-tenths  of  a  grain  of  atropines 
had  been  taken^  nine  grains  of  piioearpine  are  said  to  have  been  in- 
jected hypodermicaUy  in   between  one  and  two  hours  with  Bucces.= 
(^Professor  Purjesz,  Pest,  Med.-Cht'r.  Presse,  1880).     Dr.  L.  JuhiUz  re- 
ports {Klin.  3lonatsbl.  /.  Angenheiik.y  xx.  86)  a  case  in  which  it  wa= 


estimated  that  about  one  and  a  half  grains  of  atropine  were  taken^ 
followed  in  half  an  hour  by  vomiting;  four  and  a  half  grains  of  pilo- 
carpine were  injected  in  about  seven  hours,  with  a  favorable  result-^ 
Dr.  Ilofferts  reports  (Wien,  Med,  Presse^  1883,  xxiv.  1412)  a  case  icr^ 
which  seven  and  a  half  grains  of  extract  of  belladonna  were  ingestecft.  -, 
and  nearly  two  gmins  of  pilocarpine  given,  with  recovery. 


LIQUOR   AMMONII   ACETATIS— SOLUTION    OF   ACETAT^3 

OP   AMMONIUM.    U.S. 

Spirit  of  Minderems  is  prepared  by  saturating   dilute   aootic  aeic^ 
with  carbonate  of  ammonium,  and  consequently  consists  of  a  solutioKim 
of  acetate  of  ammonium  containing  as  much  of  free  carbonic  acid  a^^ 
the  water  will  absorb.     It  i(^  a  colorless  liquid,  and  should  have  no 
odor,  or  a  very  faint  odor  of  acetic  acid.     Any  specimen  having  an 
aramoniacal  odor  should  be  rejected,  as  containing  an  objectionable  ex- 
cess of  carbonate  of  ammonium.     The  taste  is  disagreeable  and  saline. 
Ab  the  solution  upon  standing  undergoes  decomposition  after  a  time. 
it  should  be  freshly  prepared  when  needed. 

THEaAPEifTics. — Spirit  of  Mindcrenis  appoai*s  to  be  a  feeble  stimti. 
lant  diaphoretic.  Cullen  has  known  eight  ounces  of  it  to  be  taken  in 
a  very  short  time  without  inducing  any  eflfeet;  yet  the  testimony  iii 
very  strong  as  to  its  having  some  value  in  disease,  and  in  adynamic 
fevers  it  may  be  employed  as  a  diaphoretic.  It  is,  however,  much  l^ss 
efficient  than  the  sweet  spirit  of  nitre,  and  is  probably  to  most  pcrseos 
more  disagreeable  than  that  favorite  drug.  Special  value  has  been 
claimed  for  it  in  dysmenorrhma^  and  even  in  meiiorrliagia  ;  but  I  do  not 
believe  that  it  has  any  superiority  over  other  diaphoretics  in  the  former 
affection,  and  its  being  of  any  use  in  the  latter  disease  seems  apocn'- 
phah    The  dose  is  one  to  two  tablospoonfuls. 


SPIEITUS  ^THERIS   NITROBI— SPmiT   OP   NITROUS 

ETHER    U.S. 
Swed  spirit  of  nitre  is  prepared  by  adding  sulphuric  acid  to  alcohol, 
tlion  adding  copper  wire,  and  after  this  nitric  acid,  distilling  at  a  tem- 
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poratnro  not  oxcoeding  180^  F.,  and  adding  alcohol  to  the  distillate. 
The  first  reaction  which  takes  place  between  the  sulphuric  acid  and 
the  alcohol  results  in  the  liberation  of  ether,  the  hydrated  oxide  of 
ethyl ;  the  nitric  acid,  giving  to  the  copper  two  of  its  equivalents  of 
oxygen,  is  converted  into  nitrous  acid,  which  combines  with  the  oxide 
of  ethyl  to  form  a  nitrite.  Spirit  of  nitrous  ether  is  a  volatile,  inflam- 
mable liquid,  of  a  pale-yellow  color  inclining  slightly  to  green,  having 
a  fragrant,  ethereal  odor,  free  from  pungency,  and  a  sharp,  burning 
taste.  It  slightly  reddens  litmus,  but  does  not  cause  effervescence  when 
a  crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When  mixed 
with  half  its  volume  of  officinal  solution  of  potassa  previously  diluted 
with  an  equal  measure  of  distilled  water,  it  assumes  a  yellow  color, 
which  slightly  deepens,  without  becoming  brown,  in  twelve  hours.  A 
portion  of  the  spirit  in  a  test-tube  half  filled  with  it,  plunged  into  water 
heated  to  145^  and  held  there  until  it  has  acquired  that  temperature, 
Avill  boil  distinctly  on  the  addition  of  a  few  small  pieces  of  glass.  Spirit 
of.  nitrous  ether  has  the  specific  gravity  0.837,  and  contains  five  per 
cent  of  its  peculiar  ether.  It  should  not  be  long  kept,  as  it  becomes 
strongly  acid  by  age. 

Phtsioloqical  Action. — Undoubtedly  the  sweet  spirit  of  nitre,  if 
taken  in  sufficient  amount,  acts  very  decidedly  upon  the  organism.  Mr. 
D.  R  Brown  reports  (Pharm,  Joum.  Trans.,,  March,  1857)  the  effects 
of  the  inhalation  of  sweet  spirit  of  nitre.  The  first  symptoms  are  a 
bluish-purple,  livid  discoloration  of  the  lips  and  fingers,  and  a  peculiar 
pallor  of  the  face.  These  increase,  the  face  assumes  a  ghastly  look,  the 
extremities  gi'ow  cold,  and  the  pulse  becomes  very  weak  and  frequent, 
but  the  breathing  remains  slow  and  regular ;  muscular  weakness  is  ex- 
treme, and  the  least  exertion  causes  hurried  respiration,  with  painful 
oppression  in  the  chest,  and  cardiac  distress.  Confusion  of  mind  and 
giddiness  may  or  may  not  occur,  but  headache  always  comes  on  sooner 
or  later.  These  symptoms  are  very  similar  to  those  caused  by  toxic 
doses  of  other  nitrites,  and  it  is  most  probable  that  the  drug  simply 
unites  the  physiological  effects  of  the  nitrites  in  general  with  those  of 
alcohol.  In  sufficient  amount  sweet  spirit  of  nitre  is  undoubtedly  an 
active  poison.  Dr.  Christison  reports  the  case  of  a  woman  whose  death 
was  attributed  to  it,  and  between  three  and  four  ounces  killed  a  child 
three  years  old  in  twelve  hours,  the  symptoms  closely  resembling  those 
of  alcoholic  poisoning  with  the  addition  of  vomiting  and  purging 
{Lancet,  1878,  ii.).  In  therapeutic  doses  it  has  no  marked  action,  except 
in  increasing  the  secretion  of  the  skin  and  kidneys,  and  in  a  slight 
degree  stimulating  the  nervous  system.  In  children  it  is  often  of  value 
as  an  antispasmodic. 

Therapeutics. — Sweet  spirit  of  nitre  is  one  of  the  most  popular  of 
the  diaphoretics.  As  it  exerts  a  stimulant  action,  it  is  useful  in  ady- 
namic rather  than  in  sthenic  fevers.  In  children  with  fever  offering  ner- 
vous symptoms,  such  as  starting,  jerkings,  etc.,  it  is  especially  useful. 
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If  the  patient  be  kept  about  and  cool,  instead  of  bcin^  wamily  (.'ovcird 
m  bed,  spirit  of  nitrous  ether  acts  vl^  a  decided  diuinetic;  but  il  is  not 
sufficiently  powerful  to  make  it  worthy  of  reliance  in  dropsy.  Th^ddm 
of  sweet  tipirit  of  nitre  is:  for  an  adult,  a  teaspoon tul  to  a  tablespoon* 
fal;  for  a  child  three  years  old,  half  a  tea-spoon tul.  If  a  diaphefutic 
action  is  rcc|uiredy  very  minute  doses  should  be  exhibited  at  slwrl  in. 
torvals.  Thus,  for  a  child  a  year  old,  a  teaspoonful  should  be  put  in 
five  ounces  of  water,  and  a  tableepooaful  given  every  hour. 


Alcohol. — As  is  known  to  every  hard  drinker,  alcohol  whoD  taken 
in  exceaSj  and  especially  if  drunk  with  hot  water,  is  eliminated  bylW 
skin,  and  often  causes  profuse  sweating^.     As  a  diaphoretic  it  is^  bow* 
ever,  used  in  medicine  for  ooij  one  purpose, — lc,  in  tho^e  caws,  such 
as  a  forming  "  cold,'*  subacute  rhtmniafism,  and  suppressed  nunstruatm, 
when  a  single  profuse  sweating  is  desired.     In  these  cases  I  have  fouiul 
the  following  plan  most  efficacious,  provided  the  patient  have  not  de- 
cided fever:  a  Dover's  powder  is  administered,  and  directly  aflortKii 
the  patient  goes  into  a  hot- water  or  vapor  bath,  or  else  does  what  ii 
known  in  common  parlance  as  *' soaking  his  feet,'' — i.e,y  takes  a  podilo' 
vium.     The  proper  method  of  doing  the  former  of  these  act*  has  bwJO 
sufficiently  described.     In  taking  a  foot-bath  the  patient  should  Jm  I 
tub  of  sutMeient  size  to  enable  him  to  place  in  it  his  feet  and  legs  tip  tdl 
the  knees ;  the  water  should  be  as  hot  as  can  bo  borne,  and,  as  the  M\ 
become  a  little  accustomod  to  the  temperature,  hotter  water  hhould  Ul 
added  ;  the  immersion  should  continue  tifteen  or  twenty  minutes;  doiq 
ing  it.  the  patient,  beiug  in  his  night-clothes,  should  he  well  wrapp 
up  in  blankets,  and  at  the  eioso  should  be  so  transferred  to  the  bo^ii 
not  to  get  in  any  way  chilled.     After  he  has  got  to  bod^  and  has  bocaj 
heavily  covered  with  blankets,  the  patient  should  drink  one  or  t^J 
tumblerfula  of  a  very  hot  and  etr«>ng  lemonade  containing  one,  two, 
three  tablespoon fuls  of  whisky  or  bmndy. 

I  think  the  popular  belief  that  after  a  sweat  there  m  a  greater  IM 
bility  than  usual  to  take  cold  is  well  founded  *  cai'e  must,  therefore,  to 
exoreiscd  to  avoid  any  expof*ure  for  a  day  or  two.  Anointing  tbej 
skin  with  oil  of  sweet  almonds,  or  with  some  other  equally  bland  fati  j 
appeara  to  have  some  power  of  preventing  the  deloterioua  eflfoeta  of  | 
eold  after  sweating. 


FAMILY  YL-EXPEOTORAJJTS. 


These  are  medicines  possessed  of  the  power  of  modifying  the  secret 
lions  and  thereby  influencing  the  inflammatory  conditions  of  the  re- 
spiratory mucous  membranes.  There  are  various,  and  even  opposing, 
methods  in  accordance  with  which  drugs  act  upon  the  pulmonary  sur- 
faces. In  certain  states  of  the  latter,  as  in  the  flrst  stages  of  acute 
bronchitis,  the  irritation  of  the  part  is  too  great  for  secretion,  the  flrst 
stage  of  inflammation  being,  as  is  well  known,  connected  with  suspen- 
sion of  function  :  in  this  condition  the  so-called  sedative  expectorants  are 
indicated.  These  are  remedies  which  lower  arterial  action :  they  are 
all  nauseants,  and  the  increase  of  bronchial  secretion  by  them  is  analo- 
gous to  that  which  they  produce  in  the  skin.  In  order  to  get  their  full 
eflect,  they  must  be  given  in  nauseating  doses ;  and  if  these  are  gradu- 
ally increased  until  emesis  is  induced,  the  fullest  therapeutic  influence 
will  be  obtained.  There  are  other  drugs  which  may  be  termed  stimu- 
lating expectorants^  and  which  act  directly  upon  the  bronchial  mucous 
membrane,  some  of  them  perhaps  increasing  secretion,  but  most  of 
them  rather  modifying  it,  and  some  of  them  even  diminishing  it,  by 
toning  up  a  relaxed,  over-secreting  mucous  membrane.  Some  sub- 
stances which  can  hardly  be  called  expectorants  are  nevertheless  use- 
ful in  bronchial  diseases:  thus,  gallic  acid  will  sometimes  lessen  the 
large  quantities  of  mucus  secreted  in  bronchorrhcea ;  or,  when  the  mucus 
is  tenacious  in  chronic  bronchitis,  alkalies  may  be  of  service  by  rendering 
the  secretions  less  viscid,  and  thereby  facilitating  expectoration. 

In  many  cases  of  disease  occurring  in  the  very  young  and  in  the 
very  old,  mucus  may  so  accumulate  in  the  lungs,  owing  to  the  inability 
of  the  enfeebled  powers  to  force  it  up,  as  seriously  to  embarrass,  or 
even  fatally  compromit,  respiration.  Very  frequently,  in  acute  cases 
of  this  character,  such  as  the  suffocative  catarrh  of  infants,  mechanical 
emetics  are  of  the  greatest  service ;  but  in  chronic  cases  they  induce  so 
much  disturbance  of  digestion  as  to  render  their  use  dangerous,  and 
alcohol,  carbonate  of  ammonium,  oil  of  garlic  or  of  turpentine,  and  other 
drugs  capable  of  increasing  the  bronchial  muscular  power  or  activity, 
have  to  be  relied  upon. 

Again,  in  certain  conditions  of  the  lungs,  especially  in  chronic  ca* 
tarrhal  pneumonia,  iodine  *and  other  alteratives  are  of  great  value  in 
facilitating  the  absorption  of  exuded  materials ;  yet  these  remedies  can 
hardly  be  called  expectorants.    It  may  be  affirmed  that  the  value  of 
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true  expectorants  in  pneumonia  of  any  variet}^  is  exceedingly  prob- 
lematic, and,  except  it  be  the  muriate  of  ammonia,  they  far  more  ofion 
do  harm  in  the  chronic  varieties  by  deranging  digestion  than  they  do 
good  by  iofluenciiig  the  lung-tiasue. 

There  are  several  substances,  chief  among  them  being  morphine, 
hyoscyauinSj  chloroform^  and  hydrocyanic  acid,  which  have  the  power 
of  allaying  cough  and  IcsaeniDg  irritation  by  an  anodyne  action,  Iq 
regard  to  morphine,  its  property  of  checking  secretion  should  be  borae 
in  mind,  but  should  not  prevent  its  use.  These  nmxotics  arc  especial ly^^i^^r 
useful  when  the  cough  is  disproportionate  to  the  amount  of  inflam^ — 

mation.     When  large  quantities  of  mucus  are  being  secreted  in  debili M^ 

tiited  subjects,  their  use  requii-es  great  caution,  for  fear  of  benumbioj 
the  nerves  or  nerve-centres  and  thereby  increasing  the  danger  of  aj 
accumulation  of  phlegm  in  the  longs. 

Among  the  respiratory  narcotics  may  be  considered  Ptridin,  one  oi 
the  principles  found  in  tobacco-smoke.     Led  by  the  relief  sometim 
atforded  in   asthma  by  the  smoking  of  cigarettes,  M.  Germain  Se^ 
(Therap.  Gaz.,  1885)  made  a  series  of  clinical  studies  which  seem  t<^ 
show  that  pyridirie  is  of  great  sei^vice  in  asthmatic  complaints.     Asm 
timt  maDufactured  by  Merck,  it  is  a  colorless,  peculiar-smelling  fluids 
easily  soluble  in  water,  boiling  at  106J**  C,  on  exposure  to  the  air  ab- 
sorbing water,  and  then  boiling  at  a  lower  temperature.     In  using  it  & 
fluidrachm  is  evapomted  in  a  small  closed  chamber,  and  the  patient 
allowed  to  breathe  the  air  twenty  to  thirty  minutes,  the  proceaa  bein^ 
repeated  three  limes  a  day.     According  to  the  experiments  of  Silva. 
(Lond.  Med.  Bec,^  Feb.  6,  1887),  the  inhalations  of  pi^Tidin  have  tha 
efiTect  of  diminishing  the  quantity  of  air  respired  in  a  fixed  period,  and 
of  always  causing  abundant  salivation,  with  coryza  and  general  excite- 
ment.    Dr.  Joseph  S.  Neff  {N.  Y,  Med.  Journ.^  Marcb,  1886)  states  that 
the  inhalations  produce  in  the  healthy  adult  flushing  of  the  face  and. 
quickening  of  the  pulse  and  respiration,  but  that  in  asthma  the  eifecW 
h  to  quiet  the  respiration  and  cause  fall  of  the  pulse  to  the  normal  rate, 
and  to  produce  an  irresistible  desire  to  sleep.    He  confirms  the  value  of 
pyridin  in  the  treatment  of  asthma, 

Expectorants  may  be  arranged  under  two  heads, — the  nausea nt  oi*" 
sedative  expectorants,  and  the  stimulating  expectorants  j  and  the  gen — 
eral  proixjsiiion  may  be  laid  down  that  expectorants  of  the  first  claam 
are  t^  be  used  in  the  first  stages  of  acute  bronchitis,  while  expectorants 
of  the  second  class  are  to  be  employed  in  the  advanced  stages  or  in  th^ 
chronic  varieties  of  the  disease.     As  these  diseased  conditions  gradu- 
ally merge  into  one  another,  so  must  the  practitioner  balance  the  in- 
gredients of  his  expectomnt  mixtures,  adapting  their  relations  to  the 
individual  case. 

The  present  seems  a  fitting  place  to  say  what  is  necessary  in  regard 
to  the  use  of  drugs  by  atomization.  In  this  method  of  administration, 
a  solution  of  the  medicine  employed  is  broken  up  by  a  mechanical  coa* 
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trivance  into  a  fine  spray  and  projected  into  the  back  of  the  mouth. 
There  can  be  no  doubt  that  when  the  operation  is  properly  performed 
the  spray  reaches  even  the  finest  ramifications  of  the  pulmonary 
bronchi.  A  discussion  of  this  is  at  present  scarcely  necessary.  Any 
reader  having  doubt  upon  the  subject  will  find  the  evidence  in  the 
work  of  Dr.  J.  Solis  Cohen  (Jnhalation :  its  Therapeutics  and  Practice, 
Phila.,  1867). 

The  following  rules  should  be  attended  to,  to  secure  successf\ii 
results: 

1.  Use  the  steam  atomizers:  all  other  forms  of  apparatus  give 
irregular  or  too  feeble  currents,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomizing  tubes  are  sharp  and  cleait, 
— ^not  foul,  cracked,  or  with  their  edges  worn. 

3.  See  that  the  steam  is  generated  equably  and  with  sufficient  force, 
and  that  the  solution  used  is  free  fVx)m  all  solid  particles,  and,  unless 
otherwise  ordered,  about  the  temperature  of  the  body. 

4.  Kever  allow  inhalations  when  the  patient  is  excited,  directly  after 
eating,  or  immediately  after  exercise,  unless  especial  circumstances,  as 
in  hsemoptysis,  demand  haste. 

6.  Have  the  glass  mouth -speculum  inserted  well  into  the  mouth,  ana 
the  line  of  its  axis  and  of  the  propulsion  of  the  spray  coincident  with 
that  of  the  mouth. 

6.  When  the  pharynx,  or  even  the  larynx  only,  is  to  be  reached,  the 
operation  is  very  simple,  and  respiration  should  be  natural ;  but  when 
it  is  desired  to  make  applications  to  the  ultimate  bronchi,  the  respira- 
tions should  be  regular,  slow,  and  as  deep  and  full  as  possible,  the  lungs 
being  well  emptied  at  expiration. 

7.  Do  not  protract  the  sitting  until  the  patient  is  fatigued.  Five 
minutes  is  generally  long  enough  to  commence  with.  In  hsemoptysis, 
this  rule  may  sometimes  be  departed  from  with  advantage. 

8.  Let  the  patient  give  his  whole  attention  to  the  matter  in  hand. 

9.  In  chronic  disease,  one,  two,  or  three  inhalations  a  day  are  usually 
sufficient.  In  acute  disease,  they  may  be  required  much  more  often, 
as  every  hour  in  diphtheria. 

10.  Never  use  atomization  for  the  purpose  of  general  medication :  it 
is  simply  a  method  of  applying  substances  locally  to  the  respiratory 
organs. 

The  substances  used  by  atomization  may  be  conveniently  arranged 
as  follows :  * 


*  Attention  bos  been  called  to  tbe  inbalation  of  fresb,  almost  naaoent  rapon  of  mariate 
of  ammonia.  By  means  of  a  rery  simple  apparatus,  air  loaded  witb  muriatic  acid  vapor  is 
drawn  at  eacb  inspiration  tbrougb  a  weak  water  of  ammonia,  and  of  course  reacbes  tbe  lung 
saturated  witb  tbe  vapors  of  tbe  murbte.  Dr.  Leberman  {Brit,  and  For.  Med.-Ckir.  Jiee.,  1874, 
i.  518)  affirms  tbat  be  bas  employed  tbis  witb  tbe  bappiest  results  in  one  bundred  and  two 
oases  of  granular  tore  throat,  chronic  bronehitit,  atthma,  tohooping^cough,  and  even  angina 
ptctorit  I    Most  druggists,  T  believe,  keep  tbe  inbalers. 
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DiLtrxNTS. — The  ouly  diluent  of  any  value  is  warm  water.  In  acutely 
inflamed  conditiotia  of  the  mmous  membrane,  the  very  frequent  appli- 
cation of  water  at  about  the  temperature  of  90*^  F,  will  often  afiuni 
marked  relief,  especially  in  laryngitis. 

Astringents. — These  are  employed  to  arrest  excessive  secretion  or  ■ 
henioiTha«:o.     In  their  use,  it  must  always  be  remembered  that  they  - 
are  more  or  less  irritant,  and  that  while  some  pei-sona  boar  them  very- 
well,  in  others  they  produce  very  harmful  irritation  ;  also,  that  ih* 
idiosyncrasies  of  patients  vary,  so  that  while  one  person  will  best  bear 
certain  one  of  the  astringents,  a  second  may  be  less  irritated  by  anolhe 
drug.     The  rule  is  to  try  earofuliy  until  the  pulmonary  idiosyncrasie 
are  known.     In  cases  of  excessive  bronchial  secretion,  any  irritatioi 
sufficiently  severe  to  give  origin  to  tightness  in  the  chest,  or  to  muc 
coughing,  calls  for  the  withdrawal  of  the  medicine.     In  hcemoptysii,  ^m 
greater  risk  can  be  judiciously  assumed.     The  astringent  eubstance:^ 
employed  in  this  way  are :  Fii*st,  tannic  acid,  one  to  twenty  grains  t*^ 
the  iuidounee  of  water.    I  have  not  used  this;  but  it  is  said  to  be  welM. 
adapted  to  cases  of  free  secretion.     Second,  alum,  varying  in  strengll*^ 
from  a  solution  of  five  grainn  to  the  ounce  to  a  saturated  solution*    Thi^ 
I  have  used  with  great  satisfaction.     In  hcEmoptysis,  only  the  strongesfc 
preparaiiou  is  of  avail;   in  bronchorrhma^  a  weak  solution   should  b^ 
employed  at  first,  and  the  strength  increased  pro  re  nata.     One  advan- 
tage this  drug  has  over  tannic  acid  is  its  compatibility  with  the  sul- 
phate of  morphine j  ivhich  should  always  be  added  to  its  solution  whei& 
any  tendency  to  irritation  exists.     In  chronic  bronchitis  with  excessive^ 
expectoration,   I   have   seen  alum   produce  most   gratifying  results^^ 
Tbird,  prtjpanitioas  of  iron :  of  these  the  solution  of  the  perch loridi 
has  been  used  in  Great  Britain  and  on  the  Continent;  but  Mon^f 
ftolution  (Liquor  Ferri  Subsulphatis)  is  much  preferable,  as  even  moi 
powerflilly  styptic  and  less  irritating.    Ten  drops  of  the  solution  mai 
be  added  to  the  fluidounce  of  water  and  be  used  for  the  trial  dose,     ll 
the  lungs  will  bear  it^  and  necessity  exists  for  a  stronger  solution^  th* 
strength  may  be  carefully  increa.sed  up  to  half  a  fluidrachm  to  thi 
ounce.     Acftate  of  lead  is  at  once  astringent  and  sedative.     It  has  beei 
recommended  by  Beigel  and  by  Fieber  in  the  advanced  stages  of  acui 
caiarrbs,  in  the  proportion  of  three  to  ten  gmins  to  the  fluidounce. 

Narcotics. — ^When  there  is  great  laryngeal  or  even  bronchial  irrita 

tion,  especially  in  the  lart/nfjitis  of  advanced  phthisis,  half  a  gnun  ot^ 
morphine,  or  a  dmchm  of  tincture  of  hyoscyamus,  will  often  afford  very^ 
great  relief.     It  must  not  be  forgotten  that  the  constitutional  effect  oi* 
the  naix^otic  may  be  produced  in  this  way. 

Solvents. — As  is  well  known,  in  certain  respiratory  affections  it  b 
very  important  to  get  rid  of  a  false  membrane,  or  exudation,  which 
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appears  upon  tho  mucous  surfaces.  Some  substances  seem  to  exert  at 
least  a  degree  of  solvent  power  upon  this  material.  Of  those,  lime- 
water  appears  to  be  the  most  efTective  and  the  least  irritant.  It  should 
bo  used  pure.  (See  article  on  Limb  {post) ;  also  consult  Meigs  and 
Pepper,  Diseases  of  Children,  Phila.,  1874,  p.  680.) 

Alteratives. — In  chronic  bronchitis^  and  even  in  chronic  catarrhal 
pneu'iiionia,  or  phthisis,  balsamic  vapors  have  long  been  used,  but  atomi- 
zation  is  not  necessary  in  their  application.  Muriate  of  ammonia  may, 
however,  be  so  applied:  in  chronic  bronchial  catarrh  it  is  sometimes 
advantageous,  and  in  acute  laryngitis  inhalations  of  a  warm  saturated 
solution  of  it  are  often  very  useful.  In  chronic  laryngitis,  nitrate  of 
silver  may  be  exhibited  by  atomization,  but  it  is,  I  think,  much  better 
to  apply  it  directly  by  means  of  the  laryngoscope  and  the  brush  or 
probang.  In  cases  o(  fetid  expectoration,  carbolic  acid  in  weak  solution 
(gtt.  i-ii  to  fji)  may  be  used  as  an  antiseptic  and  alterant. 

NAUSEATING  EXPECTORANTS. 

The  three  nauseating  expectorants  are  ipecacuanha,  tartar  emetic, 
and  lobelia.  As  these  substances  are  sufficiently  discussed  elsewhere  in 
this  work,  it  remains  only  to  say  a  few  words  in  regard  to  their  com- 
parative use  as  expectorants. 

Lobelia  is  used  only  when  the  inflammatory  action  is  complicated 
with  a  tendency  to  spasm  of  the  bronchial  muscles.  It  is  too  power- 
fully depressant  to  be  given  to  children  with  safety.  The  best  expec- 
torant preparation  is  the  tincture  (Tinctura  Lobelias,  U.S.).  The  oixii- 
nary  expectorant  dose  of  this  is  twenty  to  thirty  drops,  usually  given 
in  combination  every  three  hours.  When  a  very  decided  impression  is 
desired,  as  in  some  cases  of  asthma,  one  fluidrachm  may  be  exhibited 
every  two  hours  until  vomiting  is  produced  or  relief  obtained.  Under 
these  circumstances,  the  patient  should  be  closely  watched,  as  lobelia 
in  these  large  doses  sometimes  causes  very  alarming  symptoms. 

Ipecacuaniia  is  the  safest  and  most  used,  although  perhaps  the 
least  powerful,  of  all  the  nauseating  expectorants.  It  is  the  only  one 
that  should  be  given  freely  to  children.  In  the  early  stages  of  all  acute 
inflammatory  conditions  of  the  respiratory  mucous  membranes  it  is  of 
groat  service.  The  preparation  most  generally  used  in  acute  bronchitis 
is  the  syrup,  the  dose  of  which  is  from  twenty  drops  to  a  teaspoonful 
every  two,  three,  or  four  hours,  according  to  the  exigencies  of  the  case. 
Any  of  the  other  liquid  preparations  of  ipecacuanha  may  bo  employed 
in  a  corresponding  dose.  The  troches  of  ipecac  (  Trochisci  Ipecacuanhce, 
U.S.)  each  contain  about  one-quarter  of  a  grain  of  i])ecac,  and  may  be 
employed  in  catarrhal  complaints.     Tho  troches  of  morphine  and  ipecac 
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(Trachiaci  Morpliince  et  Tpecacuanhae,  U.S.)  contain  each  the  fortieth 
of  a  grain  of  sulphate  of  moiijhine  and  the  twelt^h  of  a  graiQ  of  ipecac, 
and  may  be  used  when  an  anod^oie  effect  is  desirable. 

Tahtae  Emetic  is  much  more  powerful  than  ipecacuanha  as  a  seda-  

tiTC  and  nauseant,  aod  muHt  be  used  with  more  caro.  It  is  the  mo^t  ^^yt. 
efficient  of  all  the  sedative  expectorants,  and  affords  in  eases  of  urgency  ^-^r^^ 
a  very  efficacious,  although  a  very  disagreeable,  method  of  putting  an^^na: 
end  to  an  attack  of  acute  bronchitis,  I  have  known  of  a  public  «peaker„^.^ — r, 
who  had  rit^en  in  the  morning  com pletoly  overwhelmed  with  bronchiti-i,^^-^ 
enabled  to  deliver  his  evening  speech  by  the  judicious  use  of  tartaj 
emetic.  To  effect  this  rapid  relief,  one-twelfth  of  a  grain  of  tartai 
emetic  should  be  taken  every  ten  or  fifteen  minutes  until  it  inducer 
])rofu8e  vomiting,  Afier  the  nausea  is  past,  the  system  may  be  tone^ 
up  for  exertion  by  a  lunch  of  ale  and  oyst<jrs,  Tartar  emetic  is  f^n 
l^owcrful  remedy,  and  is  espocially  injurious  to  young  children,  in  wbon^fc 
it  is  very  apt  to  induce  coUapse.  It  is  therefore  contra-indicated  bv*^ 
infancy,  as  it  also  is  by  the  oxistcnee  of  gastro-intestinal  inflammation  _ 
The  dose  as  an  expectorant  is  from  one-twe!tlh  to  one-quarter  of  a  graio^ 
repeated  according  to  circumstaDces. 

GEINDELIA.    U.S, 

This  is  the  leaves  and  floivcriog  tops  of  Grindelia  robusta,  a  plant, 
inhabiting  tho  extreme  western  portions  of  the  United  States.  la. 
commerce  the  whole  herb,  ineludmg  the  stemS)  rootSi  and  floral  heads* 
IS  employed.  Tho  taste  is  warmish,  peculiar,  and  very  persistent.  It- 
has  been  affirmed  by  Dr.  Eaderaacher  to  contain  an  oil,  a  resin,  and  &> 
crystalline  alkaloid,  but  further  chemical  investigation  of  it  is  urgentljr 
required.  When  taken  internally  in  suflicicnt  dose  it  is  said  to  produc<» 
a  seneo  of  warmth  in  the  stomach,  owiug  to  its  local  stimulant  influence^ 

We  are  indebted  to  Dr.  Buffington  and  Dr.  V.  B.  Dobroklowski  for^* 
what  knowledge  we  have  of  the  physiological  action  of   Grindelia.  - 
Unfortunately,  their  results  are  known  only  through  abstracts.     (Seci^i 
CentraM.f.  3fed,  WissenSy  xxiii.,  1885;  Amer.  Journ.  Med,  &r,  Jan,  18^^ 
1886  ;  LomL  Med.  liec.^  March,  1886,)     The  drug  appears  to  have  very — 
feeble  toxic  powers,  throe  drachms  of  tho  fluid  extract  being  required 
to  kill  rabbits.     So  far  as  the  nervous  system  is  concerned,  according^ 
to  Dr.  Buffington,  grindelia  first  paralysscs  the  peripheral  nerves  of 
sensation,  next  the  sensory  side  of  tho  spinal  coi*d,  and  finally  involreft 
the  motor  nei^ve-trunks  and  the  motor  side  of  the  cord.    The  occurrence 
of  narcosis  with  diluted  pupils  indicates  that  there  is  also  an  inflaenc*6 
exerted  upon  the  cerebrum*     In  warm-blooded  animals,  according  to 
tho  same  investigator,  there  is  slowing  of  the  action  of  the  heart  by 
Ktimulution  of  the  inhibitory  apparatus,  and  elevation  of  the  blood- 
prcsRure  by  stimulation  of  tho  vaso-motor  centre.     The  results  achieved 
by  Dobroklowski  do  not  seem  altogether  to  accord  with  these  statemetits, 
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as  he  found  that  both  small  and  large,  but  not  toxic,  doses,  increased 
the  pulse-rate  as  well  as  the  arterial  tension:  after  toxic  doses  both 
pulse-rate  and  arterial  tension  fell,  the  heart  being  finally  arrested  in 
diastole.  These  phenomena  were  not  affected  by  isolation  of  the  heart 
from,  the  nervous  system  by  the  previous  use  of  atropine  or  by  vaso- 
motor paralysis  through  division  of  the  spinal  cord,  and  the  isolated 
frog's  heart  was  arrested  by  the  drug.  Dr.  Dobroklowski  further  found 
that  the  drug  acts  upon  the  motor  nerves  and  the  muscles. 

Therapeutics. — Grindelia  has  not  been  employed  for  its  effect  upon 
the  circulation,  and  in  the  doses  used  in  medicine  it  appears  to  exert  no 
distinct  influence  upon  the  heart  or  arteries.  It  has  been  largely  used, 
often  with  alleged  excellent  results,  in  asthma,  and  in  bronchitis,  associ- 
ated with  a  tendency  to  bronchial  spasm.  It  is  probable  that  in  these 
cases  it  not  only  has  a  relaxing  influence,  but  also  stimulates  the  mucous 
membrane,  and  even  in  chronic  bronchitis,  especially  of  the  aged,  it  is 
said  to  do  good.  It  has  also  been  employed  in  whooping-cough.  Its 
active  principles  are  probably  excreted  by  the  kidneys:  hence  after 
large  doses  there  are  sometimes  evidences  of  renal  irritation,  and  in 
chronic  catarrh  of  the  bladder  good  has  been  effected  by  its  stimulant 
influence  upon  the  mucous  membrane  of  the  viscus.  It  has  also  been 
employed  as  a  local  application,  with  alleged  good  results,  in  vaginitis, 
applied  either  in  the  form  of  a  poultice  or  in  solution.  The  only  prepa- 
ration for  internal  use  is  i\iQ  fluid  extract  {Eoctractum  Orindelias  Fluidum), 
of  which  the  dose  is  twenty  to  sixty  minims.  The  fumes  of  burning 
grindelia  are  also  sometimes  inhaled  with  alleged  relief  by  asthmatics. 
The  plant  should  be  steeped  in  a  solution  of  nitre,  dried,  and  burnt 
upon  a  plate,  or  may  be  smoked  in  cigarettes  or  in  a  pipe. 

STIMULATING  EXPECTORANTS. 

AMMONH  CHLORIDUM-OHLORIDB  OF  AMMONIUM.    U.S. 

(NH,HC1— NH4CI.) 

Chloride  of  Ammonium,  Muriate  of  Ammonia,  or  Sal  Ammoniac,  is  pre- 
pared  by  heating  with  chloride  of  sodium  the  sulphate  of  ammonium, 
which  is  obtained  from  gas-liquor  by  the  addition  of  sulphuric  acid. 
Gas-liquor  is  a  water  which  has  been  used  to  wash  ordinary  burning-gas, 
and  contains  largely  of  the  carbonate,  hydrocyanate,  hydrosulphate,  and 
sulphate  of  ammonium.  The  sulphate  of  ammonium  is  not  itself  em- 
ployed as  a  medicine,  but  is  officinal,  because  the  other  preparations 
of  ammonia  are  made  from  it. 

Muriate  of  ammonia  is  a  white,  translucent,  fibrous,  and  tough  salt, 
free  from  odor,  but  having  a  sharp,  saline  taste.  It  occurs  in  large  con- 
cavo-convex plates,  dissolves  in  three  parts  of  cold  and  in  one  part  of 
boiling  water,  and  at  a  red  heat  sublimes  without  decomposition. 

Physiological  Action. — When  applied  in  a  solid  form,  or  in  a  con- 
centrated solution,  the  chloride  of  ammonium  acts  as  an  irritant  upon 


7GS 


LOCAL   REMEDIES. 


raw  siirftiees  and  upon  miicous  merabranes.  This  influenre  seera»,  how- 
ever, not  to  bo  sufficiently  powerful  to  enable  the  drug  in  any  dose  to 
produce  lethal  poboning:  at  least,  Oestorlen  (RcUmitUdh'hre,  Tubingen, 

1851)  states  that  one  of  his  patients  took  two  ounces  of  the  &iilt  with-  

out  suffering  any  more  severe  results  than  colicky  pains  and  some^^^ 
dian*ho&a* 

If  some  of  the  older  expenmenters  are  to  be  credited^  its  inflneiK 
upon  the  lower  aninialB  is  more  powerful.     In  the  oxperimenttt  of  J>r, 
Smith  (quoted  by  Stille),  two  drachms  of  the   salt  applied  to  th^ 
wounded  thigh  of  a  dog  caused  death   in  from  twelve  to   thirty-si 
hours,  and,  according  to  Orfila,  the  same  quantity  dissolved  in  tw< 
ounces  of  water  and  introduced  into  the  stomach  of  a  dog  caused  vio      m 
lent  convulsions,  with  great  tetanic  rigidity,  and  finally  death.     AmoVi^^izd 
(Wibmer,  Dk  Wirkungen  der  Arcneien  und  Gifte,  Munich,  1831,  Bd.  i.  p^^^ 
14B)  found  that  thirty  grains  will  kill  a  rabbit  in  ten  minutee.     Qi      "3 
the  other  hand,  in  the  more  recent  studies  of  Dr.  Eabuteau  (X'CTnio^-^ 
Medicale^  1S71,  p.  S30),  half  a  drachm  injected  into  the  veins  of  a  mod  - — 
erato-sized  dog  had  no  apparent  effect,  while  one  drachm  only  producecrB 
muscular  weakness,  deepening  into  temporary  paralysis  of  the  hinc^ 
legs,  vomiting  without  diarrhoea,  and  general  prostration  for  four  o-^r 
five  hours. 

The  chief  interest  of  the  clinician  in  the  physiological  action  of 
muriate  of  ammonia  centres  in  its  effects  when  given  continuously  fox* 
Bome  time.     The  older  writei-s  upon  the  euliijeet  assert  that  its  inflnenoe 
on  the  heart  is  a  sedative  one,  but  that  it  increases  the  capilhiry  eirea- 
lation  (Sundelin,  HeHmiUellehre,  Band  i,  p.  150,  Berlin,  1853).     This 
opinion  appears  to  me  to  be  founded  chiefly  upon  speculation  and  in- 
ference, and  not  to  have  any  sufficient  basis.     AVhatever  may  be  the 
action  of  very  large  amounts,  I  have  never  been  able  to  perceive  that 
muriate  of  ammonia  given  in  ordinary  doses  has  any  decided  info.* 
ence  upon  the  circulation.     According  to  Sundelin  and  other  autborf- 
ties,  the  drug  when  given  freely  and  continuously  produces  a  profour^l 
impression  upon  the  blood  itself,  lessening  its  plasticity  and  impairing 
its  constitution.      One  ease  of  profound  and  otherwise  inexplicab»l^ 
prostration  and  t3^>hoid  condition,  which  occurred  in  a  patient  who  wxm? 
taking  nearly  a  half-ounce  of  muriate  of  ammonia  per  diem,  has  oonno 
under  my  own  notice;  and  Dr.  Isham  reports  (Med.  News,  xl.  455)     * 
ease  in  which  an  eruption  of  bloody  blobs,  with  hiemataria,  hemor- 
rhages from  mucous  membranes,  and  great  prostration,  waa  apparently 
produced  by  the  prolonged  use  of  the  salt.     The  elaborate  analyses  o/ 
F.  W,  Backer  (Beitrage  zur  Hdlkunde,  Bd,  ii.  p.  170,  Crefeld,  1849}t 
although  somewhat  discordant,  Indicate  that  sal  ammoniac  dooa  Jm* 
poverish  the  blood,  since  in  some  instances  there  was  a  decided  decrease 
in  the  solids.     Arnold  [loc.  cit.)  also  notice<l  that  in  dogs  poisoned  with 
muriate  of  ammonia  the  blood  contained  less  than  the  normal  pr^ 
ccntage  of  solids.     In  accord  with  this  repute  action  on  the  blood  is 
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the  effect  of  the  drag  npoa  the  urinary  secretion.  In  a  very  elaborate 
series  of  experiments,  Bdcker  {he.  cit,  p.  158)  found  that,  given  to  a 
healthy  man,  sal  ammoniac  increased  very  notably  all  the  solids  of  the 
urine,  except  the  uric  acid,  which  was  very  slightly  diminished ;  and 
Babuteau,  in  an  investigation  in  which,  by  identity  of  diet,  etc.,  all 
sources  of  fallacy  were  as  far  as  possible  excluded,  found  that  the  ex- 
cretion of  urea  was  very  decidedly  increased. 

The  opinion  has  long  prevailed  that  the  muriate  of  ammonia  espe- 
cially affects  the  mucous  membranes,  and  Bocker  believes  that  in  them 
it  hastens  very  greatly  the  nutritive  changes  and  the  exfoliation  of 
epithelium.  Clinical  experience  has,  I  think,  demonstrated  that  the 
drug  does  act  especially  upon  the  mucous  membranes ;  although  it  is 
very  difficult  to  bring  forward  any  definite  tangible  proof  of  this. 

The  muoate  of  ammonia,  when  ingested,  probably  enters  into  all 
the  excretions,  since  Babuteau  (L' Union  Med.,  t.  xii.  p.  329,  1871)  has 
found  it  in  the  saliva.  The  same  observer  has  shown  that  the  chief 
elimination  takes  place  through  the  kidneys,  since  he  found  in  the 
urine  almost  all  of  the  salt  that  had  been  taken. 

THEaAPEUTics. — In  the  last  century  chloride  of  ammonium  was 
very  extensively  used  in  intermittent  fever;  but  at  present  the  salt  is 
rarely  or  never  employed,  although  Aran  {Bulletin  Jlierap.,  t.  xii.  p. 
344)  has  attempted  to  revive  the  practice,  and  asserts  that  ho  has  had 
very  good  effects  resulting  from  it, — in  thirteen  cases  of  intermittent 
fever  curing,  by  the  exhibition  of  two  drachms  a  day,  seven  at  once, 
four  after  the  second  paroxysm,  one  after  the  third,  and  one  after  the 
fourth.  The  chief  present  use  of  the  muriate  of  ammonia  is  as  a 
remedy  in  acute  and  in  chronic  bronchitis :  in  the  first  variety  of  the 
disease  the  drug  should  not  be  exhibited  in  the  first  stages;  but  after 
active  inflammatory  action  has  been  subdued  by  the  sedative  expecto- 
rants, it  is  very  useful.  It  is  very  largely  employed  in  the  catarrhs  of 
young  children,  and  is  often  of  great  service.  In  Grermany  the  remedy 
has  been  extensively  exhibited  in  gastric  and  intestinal  caiarrhs.  Dr. 
W.  Stewart,*  as  the  result  of  a  large  experience,  highly  commends  its 
use  in  chronic  torpor  of  the  liver,  chronic  hepatitis,  and  hepatic  abscess. 
In  the  first  of  these  affections  I  have  employed  it  to  a  limited  extent, 
with  very  good  effects.  Dr.  Stewart  gives  twenty  grains  of  it  three 
times  a  day,  and  continues  its  use  for  weeks  or  even  months. 

In  various  neuralgias,  especially  in  the  ovarian  variety,  but  to  a  less 
extent  in  migraine  and  other  forms,  sal  ammoniac  has  been  largely 
employed  for  the  purpose  of  relieving  pain.  Thirty  grains  of  it  are 
given  in  combination  with  from  two  to  ^ve  drops  of  tincture  of  aconite 
root,  and  the  dose  is  repeated  in  half  an  hour,  if  necessary. 

Administration. — The  usual  dose  of  the  muriate  of  ammonia  in 


*  Chloride  of  Ammonium,  Rangoon,  1870;    3fadraa  Monthly  Joum.  Med,  Sci.,  Feb. 
tnd  aCaroh,  1872;  Indian  Med.  Oa».,  Deo.  lB72}'PhUai  Med.  Timet,  rili.  316. 
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catarrh  is  from  firo  to  ten  grains  three  or  four  times  a  day.  This  im 
h  givco  in  a  tableepoonful  of  water,  to  which,  for  the  purpoeo  of  con* 
ceHlIng  the  taste,  from  five  to  ten  grains  of  liquorice  may  be  adM 
The  troches  {Trochisci  Ammonii  Cliioridi^  U,S.)  contain  two  grains e^k, 
and  are  uaed  as  a  local  stimulaat  to  the  fauces  and  the  epiglottia. 

SENEGA— SENEOA.    U.S, 

The  root  of  Polygala  Senega,  a  small,  herbaeoons  pert»nnial,  iiidi^ 

nous  to  the  Mirldle  and  Southern  United  States,  The  root  is  ievenl 
inches  long,  very  mtieh  contorted,  of  a  peculiar  feeble  odor,  and  a  taste 
at  fii*Ht  sweetish  but  afterwards  acrid*  It  is  distinguished  by  a  keeUiks  I 
line,  shorter  than  the  root,  and  presenting  the  appearance  as  if  a  itiing  ' 
were  drawn  tightly  under  the  bark  from  end  to  end.  Qucreaoe  dii- 
coverod  in  senega  a  peculiar  principle  which  he  named  PoltfjaHc  AeU, 
although  he  thought  that  it  was  closely  allied  to  saponin.  According 
to  Huscmann  {Die  Pflanzenstoffe,  p.  751),  the  more  recent  res«arphes 
of  BoUoy  {Ann,  Chem.  Pharm.,  xc,  xci.)  have  shown  that  it  10  identical 
with  saponin,  a  gkieosido  first  found  in  the  root  of  Saponarta  officinalis, 
but  now  known  to  exist  in  a  great  many  plants.  It  is  a  white,  amor- 
phous powder,  of  a  neutral  reaction,  odorless,  but  very  irritating  to  the 
nostrils,  and  having  an  acrid,  burning  taste.  It  is  very  soluble  10 
water,  to  which,  even  when  in  no  greater  quantity  than  one  part  in 
a  thousand,  it  imparts  the  property  of  foaming  like  soap-suds,  when 
shaken. 

Therapecttics. — Senega  is  chiefly  used  as  a  stimulant  to  the  mncoQS 
membrane  of  the  lungs  in  chronic  bronchitis  and  in  the  very  advanced 
stages  of  the  acute  disorder.     It  is  believed  to  be  one  of  the  mcwt 
stimulant  substances  of  its  class,  and  is  therefore  conti^indicated  by 
acute  pulmonary  inflammation,  and  is  indicated  by  a  relaxed  state  of 
the  bronchial  mucous  membranes.     If  its  stimulant  effect  be  modifio 
by  combination  with  tartar  emetic,  it  may  bo  given  in  acute  bronchitii 
at  an  earlier  stage  than  it  could  be  used  by  itself.     Senega  is  ]ocaU| 
irritant,  and,  when  administered  in   large  doses,  produces  vomiting 
which  is  probably  reflex  in  its  origin.    In  overdoses  it  not  only  Tomitsfl 
but  also  purges  :  it  is,  however,  never  used  for  these  purposes*     Senegal 
has  been  emploj^d  as  an  emmenagogue  in  amenorrhcea  and  as  a  dinretie  j 
in  dropsy,  but  has  achieved  no  permanent  reputation  in  these  disorders 
The  abstract  (Abstracturn  Senega\  U.S., — dose,  fire  to  ten  grains)  and, 
the  fluid  extract  (Extractum  Senegoe  Fluidum,  U^S.,— dose,  ten  to  fifri 
teen  drops)  are  oflieinal,  but  the  syrup  (Si/rupus  Scneyctj  U.S.,^Klose,  4 
fluidrachm)  is  usually  employed. 


AMMONIAOUM-AMMONIAO.     U.S. 

The  concrete  juice  of  an  umbelliferous  plant,  Dorema  Ammoniacni! 
a  native  of  Persia.    It  is  satd  to  exude  from  punctures  made  in  tlit 
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plants,  and  also  to  bo  obtainod  by  a  process  similar  to  that  employed 
in  the  case  of  asafotida.  It  is  a  gum  resin,  containing  a  little  volatile 
oil,  and  occurs  in  commerce  as  irregularly  globular  yellowish  tears, 
from  the  size  of  a  pin  to  that  of  a  large  chestnut,  hard  and  brittle 
when  cold,  and  breaking  with  a  smooth  resinous  fVacture ;  and  in  irreg- 
ular mottled  masses,  composed  in  part  of  tears,  and  containing  many 
impurities.  The  odor  is  faint  and  disagreeable,  the  taste  bitterish, 
sweetish,  and  somewhat  acrid. 

Thxrapeutics. — The  influence  of  ammoniac  upon  the  general  system 
is  very  slight.  It  is  a  local  irritant,  and  therefore  in  large  doses  is 
capable  of  producing  vomiting  and  purging.  It  was  formerly  em- 
ployed as  a  nervous  stimulant,  but  its  internal  use  is  now  restricted 
almost  exclusively  to  chronic  bronchitis  with  either  deficient  or  excessive 
secretion.  The  dose  of  it  is  twenty  to  thirty  grains ;  of  the  officinal 
mixture  (Mistura  Ammoniaci,  U.S.),  a  tablespoonful.  There  are  two 
officinal  plasters  of  ammoniac :  the  Emplastrum  Ammoniaci,  which  is 
used  as  a  mild  counter-irritant  and  as  a  local  stimulant  to  promote  the 
resolution  of  scrofulous  tumors  or  enlarged  joints,  and  the  Emplastrum 
Ammoniaci  cum  Hydrargyro,  which  contains  mercury  and  sulphur,  and 
is  employed  as  a  local  stimulant,  alterative,  and  discutient  in  the  same 
affections  as  the  first-named  plaster,  and  in  syphilitic  nodes  and  tumors : 
its  external  use  is  said  to  have  caused  salivation. 

SULPHURETTED   HYDROGEN. 

As  a  sequence  to  the  bacillus  theory-of  phthisis,  in  July,  1880,  Dr. 
Bergeon  proposed  before  the  French  Academy  of  Science  a  method  of 
treating  tuberculosis,  the  central  idea  of  which  is  the  injection  of  sul- 
phuretted hydrogen  gas  diluted  with  pure  carbonic  acid  into  the  largo 
intestine.  The  apparatus  employed  consists  of  a  large  caoutchouc  bag, 
filled  with  carbonic  acid  gas,  connected  with  a  Woulffe's  bottle,  which 
is  in  turn  united  to  a  tube,  the  other  end  of  which  is  inserted  into  the 
rectum  of  the  patient,  so  that  by  compressing  the  bag  the  carbonic 
ueid  is  forced  to  bubble  through  a  solution  of  sulphuretted  hydrogen, 
natural  or  artificial,  and  pass  into  the  intestine.  Bergeon  preferred 
natural  snip  bur- water,  but  ai*tificial  solutions  have  been  used  much 
more  extensively.  In  the  Ilopital  Cochin  the  following  solutions 
were  employed,  fifteen  cubic  centimetres  of  No.  1  being  used  at  one 
seance. 

Solution  No.  1. — Sulphide  of  sodium,  pure,  ten  parts  by  weight  j 
distilled  water,  enough  to  make  one  hundred  parts  by  weight. 

One  cubic  centimetre  of  this  liquid  disengages  exactly  ten  cubic 
centimetres  of  sulphuretted  hydrogen,  when  there  is  added  to  it  one 
cubic  centimetre  of  the  following  solution  (No.  2)  : 

Solution  No.  2. — Acid  tartaric,  twenty-five  parts  by  weight ;  acid 
salicylic,  one  part  by  weight;  distilled  water,  one  hundred  parts  by 
weight. 
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In  tho  Philadelphia  Hospital  from  three  to  five  pints  of  carbonic 
acid  were  forced  through  a  solution  of  ten  grains  each  of  the  chlorido 
and  tho  sulphide  of  sodium, — sulphuretted  hydrogen  being  formed  bj^ 
the  reaction  between  the  Bulphide  of  calcium  and  the  carbonic  acid  ^^ 
thus,  NiiS  +  GO,  H-  H,0  =  NaCO.  +  H^,      It  is  plain  that  th^^ 
amount  of  sulphuretted  hydrogen  received  by  the  patient  most  be  Ter]^^ 
variable  even  with  the  llopiUl  Cochin  solution,  while  the  plan  adopte^^ 
in  Philadelphia  is  still  more  unsatigfactory.    According  to  M.  Morel^^ 
twenty -five  cubic  centimetres  is  tbe  dose  of  the  gas.     In  over-amount:^  ^ 
sulphuretted  hydrogen  acts  as  a  deadly  poison,  and  in  the  hospital  o^^ 
tho  University  of  Pennsylvania  a  quart  of  a  mixture  containing  equ^^ 
quantities  of  carbonic  acid  and  sulphuretted  hydrogen  injected  in%^ 
the  rectum  caused   in  three  minutes  unconsciousness,  with  ecareeljj^ 
perceptible  respirations  at  tho  mte  of  one  hundred  a  minute^  and  im- 
perceptible  pulse,  symptoms  subsiding  in  fifteen  minutes  under  artificial^ 
respiration  and  other  treatment. 

There  is  no  proof  that  sulphuretted  hydrogen  is  poisonous  to  the 
tubercie-bacillij  and,  after  an  extraordinary  but  very  temporary  popu* 
larity,  the  Bergeon  treatment  of  phthisis  has  fallen  into  desuetude.! 
My  own  experience,  however,  has  led  me  to  the  very  positive  belief  ] 
that  sulphuretted  hydrogen  may  be  very  useful  in  the  treatment  of ' 
various  catarrhs^  and  that  when  in  phthms  expectoration  is  very  free 
it  may  do  much  good,  not  by  earing  the  original  pathological  process 
but  by  alleviating  the  catarrh  caused  by  this  process.    In  chronic  hroH- 
chitis  with  expectoration,  in  catarrhal  pneumonias,  and  in  asthma  with] 
much   bronchial   inflammation,  sulphuretted  hydrogen   ia  a  valoablal 
remedy.     My  own  experience  is  also  quite  positive  that  when  admin- 
istered persistently  for  months  it  may  bo  of  service  in  chronic  govt. 
It  is  probably  also  useful  in  many  cases  of  skin-disea.^.     It  is  in  these 
affections  of  tho  mucous  membranes  and  of  the  skin,  and  in  tho  gouty  ^ 
diathesis,  that  tho  so-called  sulphur  springs  have  been  used  from  xm9  I 
immemorial  by  innumerable  patients,     Tho  method  of  administratioa  , 
employed  by  Bergeon  is  barbarous  and  possesses  no  advantages  what*  | 
ever.     Under  it,  it  is  impossible  to  determine  exactly  how  much  sol- 1 
phuretted  hydrogen  is  exhibited,  while  in  most  cases  the  colon  is  nioro 
sensitive  than  is  tho  stomach  to  the  local  action  of  the  drug.     A  much  | 
hotter  method  is  the  exhibition  of  sulphuretted  hydrogen  by  the  mouth,  ] 
either  iu  tho  form  of  the  natural  sulphur- waters,  or^  as  I  bare  em-  ' 
ployed  it,  by  means  of  water  saturated  with  eulphurottod  hydit)gea 
and  carbonic  acid  gas.    This  water  is  very  readily  prepared  by  a  small  < 
apparatus,  is  not  objected  to  by  most  patients  atlter  the  first  day  or  two 
of  its  taking,  and  usually  docs  not  disagree  with  tho  stomach  ;  although 
there  are  cases  in  which  it  causes  so  much  abdominal  disturbance  that  J 
its  use  has  to  be  abandoned.    The  dose  of  the  satunited  solution  is  twoi 
to  four  ounces  three  or  four  times  a  day.    After  tho  larger  doses  thd 
odor  of  the  gas  upon  the  breath  becomes  very  pcrceptiblo. 
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BENZOINUM— BENZOIN.    n.S. 

The  concrete  juice  of  Styrax  Benzoin,  a  large  tree,  native  of  Peru. 
The  drug  is  said  to  be  obtained  by  incising  the  tree  and  allowing  the 
juice  to  harden  as  it  exudes.  The  finest  specimens  of  benzoin  consist 
of  tears  agglutinated  together;  the  poorest,  of  brown  or  blackish 
masses  without  tears.  The  fracture  is  resinous,  the  surface  of  the 
tears  smooth  and  whitish,  the  odor  fragrant,  the  taste  at  first  very 
slight,  afterwards  somewhat  acrid.  The  chief  constituents  of  benzoin 
are  resin  and  benzoic  acid;  clnnamic  acid  is  also  frequently  present, 
and  is  said  to  be  especially  found  in  the  white  tears. 

Benzoic  Acid  (Agidum  Benzoicum,  U.S.)  is  obtained  by  sublimation 
of  gum  benzoin.  As  thus  prepared,  it  is  in  white  feathery  crystals,  of 
a  silky  lustre  and  a  fragrant  vanillarlike  odor,  duo  to  the  presence  of  a 
volatile  oil,  the  pure  acid  being  inodorous.  The  taste  is  warm,  acrid, 
peculiar.  Benzoic  acid  melts  at  250^  F.,  and  volatilizes  without  change ; 
is  soluble  in  two  hundred  parts  of  cold  and  in  twenty-four  parts  of 
boiling  water ;  also  soluble  in  alcohol,  fixed  oil,  and  alkaline  solutions. 
It  is  a  feeble  acid,  but  forms  neutral  salts  with  the  alkalies.  Benzoic 
acid  is  widely  distributed  through  the  vegetable  kingdom,  constituting 
the  peculiar  principle  of  all  true  balsams,  and  is  occasionally  present 
in  the  urine  of  grass-eating  animals.  It  is  a  normal  constituent  of 
castor,  and  has  been  detected  by  Seligsohn  {Ckemische  Centrcdblatty 
1861)  in  the  suprarenal  capsules  of  an  ox.  It  is  used  considerably  in 
the  arts,  and  for  this  purpose  is  prepared  fr*om  the  allied  hippuric  acid 
of  horse-urine,  and  also,  it  is  said,  from  naphthalen. 

Phtsiologioal  Action. — Locally  applied,  benzoic  acid  is  a  decided 
irritaDt,  and  its  vapors,  when  inhaled,  produce  bronchial  catarrh. 

Our  knowledge  of  the  action  of  benzoic  acid  upon  man  and  the 
higher  animals  is  very  limited.  In  ordinary  therapeutic  doses  it  exerts 
no  perceptible  influence  upon  man,  except,  it  may  be,  in  the  production 
of  gastric  invitation,  with  consequent  nausea  and  vomiting.  Thus, 
Schreibcr  took  in  two  days  about  half  an  ounce  of  the  acid,  and  ex- 
perienced only  a  feeling  of  abdominal  warmth,  spreading  over  the  whole 
body,  and  accompanied  by  an  increase  of  the  pulse-rate  amounting  to 
thirty  beats  per  minute,  by  increased  secretion  and  excretion  of  phlegm, 
with  slight  disturbance  of  digestion. 

Yery  few  experiments  with  benzoic  acid  upon  the  lower  mammals 
have  been  reported.  W.  Grube  (Ccntralbl  fur  Chirurg.,  1876,  p.  777) 
states  that  in  massive  doses  (1  to  5766  of  the  animal's  weight)  it  pro- 
duces intoxication,  with  disturbance  of  circulation  and  respiration,  and 
paralysis  of  the  hind  feet,  and  that  the  antipyretic  influence  of  benzoic 
acid  is  greater  than  that  of  salicylic  acid. 

Especial  interest  attaches  to  the  elimination  of  benzoic  acid,  be- 
cause, as  was  first  discovered  in  dogs  by  Wohler,  and  afterwards  in 
man  by  XJre,  it  appears  in  the  urine,  united  with  nitrogenous  atoms, 
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as  hippuric  acid,*     Kuhne  and  Hallwachs  thought  that  the  conversioi 
occurred  in  the  liver  j  but  the  more  recent  researches  of  Meiissner  ani 
Shepard  {Untersuchungen  iiber  das  Entstehm  der  Mipparsdure,  Ilanovoi 
186li)  appear  to  ehow  that  it  really  takes  place  in  the  kidneys.     Cei 
tainly  it  does  not  happen  in  the  intestines  or  in  the  blood,  since  afl( 
the  exhibition  of  large  doses  of  benzoic  acid  it  alone  can  be  deteet( 
m  the  blood ;  and  after  the  administration  to  rabbits  by  the  mouth 
large  amounts  of  hippuric  acid,  only  traces  of  the  latter,  with  lar^^, 
quantities  of  benzoic  acid,  can  be  found  in  the  blood,  although  the  \i% 
puric  acid  appears  in  the  urine  if  further,  moderate  amounts  of  I^m 
puric  acid  injected  into  the  blood  cause  severe  symptoms  of  poisoning 
which  is  not  true  of  benzoic  acid.     When  benzoic  acid  is  injected  frei'/j 
into  the  blood,  a  portion  escapes  through  tlie  kidneys  unchanged. J    G, 
Bunt;:c  and  C.  Schmiedoberg  have  also  found  that  in  the  dog  with  renal 
arteries  tied  no  conversion  of  benzoic  into  hippuric  acid  occurs,  bat 
that  tying  of  the  ureters  does  not  interfere  with  the  change,    Tiicy 
have  also  succeeded  in  convert! n^^  benzoic  into  hippuric  acid  by  paseing 
blood  containing  benzoic  acid,  with  or  without  glycocoU,  s^lowly  through 
the  kidnc}"?,  removed  from  the  body  directly  after  death.     From  8om« 
of  their  experiments  it  would  eeem  tliat  the  bloixi-corpuscles  play  to 
important  role  in  the  process,  a^  when  eerum  freed  from  blood-cor- 
puscles was  used,  at  most  only  a  trace  of  hippuric  acid  wae  formed*! 
According  to  Mcissner  and  Shcpard,  sometimes  the  benzoic  acid  is  con^i 
verted  into  succinic  instead  of  hippuric  acid  in  man,  and  in  chickens  itifr] 
habitually  changed  into  two  now  products,  one  of  which  is  niti*ogeDOi 
It  has  not  yet  been  clearly  made  out  where  the  nitrogen   necessiary 
for  the  formation  of  the  hippuric  acid  is  obtained.     In  the  elaborate 
experiments  of  Carl  Virchow  {Zeiischr.  f,  Phys.  Cherju,  vi.),  benzoate  of 
sodium  caused  a  decided  increase  of  the  nitrogenous  elimination  from 
the  kidneys;  but  the  testimony  as  to  the  effect  of  the  ingestion  of  bea* 
zoic  acid  upon  the  urea  and  uric  acid  of  the  urine  is  singularly  contra- 
diotor>\    Thus,  Urc  (Medko-Chirurg,  Trans,,  1841,  xxix,  30),  himj 
d'EtioUes  (quoted  by  Stille),  and   Debouy  (quoted  by  Stille)  affirm 
that  the  uric  acid  is  very  much  diminished  or  altogether  absent,  whiia 
Garrod  (Matwirs  of  tfie  Chem,  Soc,  i.,  1842,  and  Lancet,  Nov.  1844}  edJ 
Keller  (Ann,  der  Chem,  nnd  Pharm,,  xUii.,  1842)  assert  that  its  quantitri 
remains  normal.     Again,  Garrod  affirms  that  the  urea  is  very  mncb 
diminished  in  quantity,  while  Jveller  and  Meissner  and  Shepard  {k(* 
cit,)  declare  that  it  is  not  affected.    The  only  logical  conclusion  woukl 

•  Quflscron  found  laippiirio  acid  in  the  urmc  of  a  n«w-born  chUd  wbeo  b«atoie  Mid  W 
beflo  given  to  the  mother  just  before  the  birth  {ff'^fmoHn  und  Sehteaihe**  J*%hrt4h,t  1S?9*383V 

t  Tbip  ftHog^ed  oonvenion  of  bippuricr  meld  la  not  tborougblj  eBtnbli^abed,  and  hut  g\m 
rise  to  muoh  discuuioo.  For  ft  getjeml  ttkmmarj  nod  Uteet  tnfonnAtion,  im  p^po  kj  Vm 
de  Veldo  and  Stotikvia,  Arch./,  Ej-per.  Path,  «.  Phnrm,^  xvii.  189. 

%  Aoeording  to  the  experiments  of  Th,  Wejl  and  B.  von  Anrep^  if  beniois  sctd  begiffo 
to  man  or  titiltnalB  in  &  febrlte  state  a  much  larger  proportion  of  it  than  u*uftl  ii  eliialsttiil 
unchanged  {llogaxann  und  Scktenlhe*a  Jahr^h,,  1S61,  447). 
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eecm  to  bo  that  tho  effect  of  benzoic  acid  upon  the  urine  is  variable. 
All  authorities  appear  to  agree,  however,  in  asserting  that  the  acidity 
is  increased.* 

In  April,  1872,  Dougall  (Med,  Times  and  Gaz,^  i.,  1872)  announced 
that  benzoic  acid  is  an  active  antiseptic.  Since  that  time,  numerous  ex- 
periments have  been  made  by  E.  Salkowski  {Berlin,  Klin.  Wochens.,  1875, 
297),  Grube  {Centralbl.  f.  Chirurg.,  1876,  778),  Bucholtz  (Archiv  f.  Ex 
perim,  Pathol,  und  Pharm,^  Bd.  iv.),  and  Fleck  (Benzoesdure,  etc.,  Munioii, 
1875),  with  the  unanimous  result  of  ascribing  to  benzoic  acid  a  first 
rank  in  destroying  bacteria  and  preventing  putrefaction.  In  most  of 
these  investigations  benzoic  acid  was  found  to  be  much  more  active 
than  salicylic  acid.  Bucholtz  found  that  0.02  per  cent,  of  benzoic  acid 
had  a  very  perceptible  effect  upon  the  development  of  bacteria,  and 
0.1  per  cent,  inhibited  their  growth  entirely ;  also  that  the  bonzoate  of 
sodium  was  no  less  powerAil  than  the  pure  acid. 

Therapeutics. — Benzoic  acid,  or  gum  benzoin,  was  formerly  very 
ftroely  exhibited  in  chronic  bronchial  catarrh  as  a  stimulant  expectorant ; 
at  present  it  is  not  much  employed.  The  chief  use  of  it  is  in  urinary 
affections.  Dr.  TJre  first  suggested  and  commended  its  employment  in 
uric  acid  gravel  and  calculus,  because,  as  he  thought,  it  diminishes  tho 
excretion  of  uric  acid;  but  its  possession  of  this  power  has  been  strenu- 
ously denied.  No  less  an  authority,  however,  than  Dr.  Golding  Birdf 
asserts  that  clinical  experience  has  shown  its  value  in  uric  acid  diathesis. 
In  the  phospfiatic  urine  of  vesical  catarrh,  benzoic  acid  may  be  employed 
with  much  advantage.  By  rendering  the  urine  more  acid  it  increases 
its  power  of  dissolving  the  phosphates,  and  at  the  same  time  it  exerts 
a  stimulant  action  upon  the  mucous  membrane  of  the  bladder.  Dr. 
Lamaire  affirms  that  benzoic  acid  (fifteen  grains  in  twenty-four  hours) 
given  along  with  cannabis  indica  acts  most^happily  in  acute  gonorrhoea 
(Phila,  Med,  Times,  iv.  638). 

Since  the  discovery  of  the  antizymotic  power  of  benzoic  acid,  it  has 
been  used  to  some  extent  in  Germany  as  a  remedy  in  diphtheria,  ery- 
sipelas, and  allied  diseases,  with  asserted  good  results.  Two  or  three 
drachms  of  the  benzoate  of  sodium  are  given  during  the  twenty-four 
hours.  Professor  Senator,  of  Berlin,  states  that,  administered  in  suffi- 
cient dose,  benzoic  acid  is  as  much  of  a  specific  in  acute  rheumatism 
as  is  salicylic  acid.  He  gives  it  in  daily  doses  of  from  two  to  three 
drachms,  and  states  that  larger  amounts  may  be  employed  with  im- 


*  Dr.  Garrod,  haying  disoorered  that  the  hippurates  hare  the  power,  when  added  to  blood- 
lemm  oontaining  urates,  of  oaiuing  the  disappearance  of  the  uric  acid,  has  suggested  their 
use  in  practieal  medicine  in  uric  acid  diathesis.  He  gives  of  the  hippurate  of  sodium  ten 
grains  three  times  a  day.    It  may  well  be  combined  with  lithium  or  potassium  salts. 

t  Urinary  Deponts,  Philadelphia,  1859,  p.  160.  Dr.  Bird  states  that  he  has  found  the 
following  formula  of  great senriee  in  chronic  uric  acid  gravel:  ]ji  Sodii  carbonatis,  3^^i  ftcidi 
benioici,  gr.  xl. ;  sodii  photphatis,  S^'u ;  aqua  ferventis,  f^iv ;  solve  et  adde  aqusa  cinnamomi, 
f^viiss;  tinctursB  hyoscyami,  f^iv.    S. — Two  tablespoonfuls  three  times  a  day. 
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puuity ;  the  boEzoate  of  sodium  is  proferred  to  the  pure  acid,  as  o^^ 
^aBior  Bolubility  {Alltjem.  Wlen.  Med,  Zeitung^  1878,  xxiii.).  ^| 

Benzoic  acid  has  the  property  of  provcntiDn^  animal  fats  from  b(^^ 
coming  rancid,  and  Is  thei*efore  much  U5od  as  an  addition  to  oLntmeot^^ 
Moreover,  it  exerta  a  peculiar,  often  very  beneficial,  stimulant  aetio^^ 
upon  tbe  akin,  and  is  very  use  fid  in  such  conditions  as  chapped  han<fc 
lips,*  or  nipples,  and  even  in  fissure  of  tlie  anus. 

There  would  seem  to  bo  no  doubt  that  benzoic  acid  may  be  sub%£^; 
tuted  for  carbolic  or  salicylic  acid  in  antiseptic  surgery.     Under  tfae 
name  of  balsanium  trau7naticum^  a  preparation  practically  the  same  us 
the  compound  tincture  of  balsam  was  formerly  much  used  as  a  vul- 
nerary.    The  practice  has  gone  out  of  vogue ;  but  the  discoveries  con- 
cerning antiflopBis  and  the  excellent  results  obtained  by  ilr*  Bryant 
(^Lancet^  1876,  ii.  747)  sbow  that  it  was  well  founded*     Mr,  Bryatit 
simply  covers  the  wound  in  compound  fractures  and  other  severe  in-  j 
juries  with  lint  thoroughly  saturated  with  the  compound  tincture  of 
bonzoiUj  and  maintains  absolute  quiet,  with  non-removai  of  the  drosiiing, 
for  some  days.     Hid  results  appear  to  challenge  those  obtained  by  the 
most  complicated  antiseptic  surgery  (see  also  Lancet ^  1877,  i.  671). 

Administration. — The  dose  of  benzoic  acid  is  from  ten  to  tlirtyj 
grains.  Gum  benzoin  is  never  used  itself,  but  is  exhibited  in  the  formj 
of  the  tincture  {Tinctura  Benzomi^l  to  5,  U.S.), — dose,  f5s»  to  f3i;  auil 
of  the  compound  tincture  (Tlnctitra  Benzoini  Composifa^  U.S.),  usedia! 
chronic  bronchial  catarrh^ — dose,  f5i  to  f3ii*  Adeps  BenzoinatuSy  U,SL,1 
contains  only  enough  of  the  benzoin  to  preserve  the  lard^  and  is  em- 
ployed as  tbe  basis  of  ointments. 

Balsamum  PeruvianuMj  or  Balsam  of  PerUj  is  obtained  Irom  M}*k>-] 
sperm uni  Peruiferum,  a  trt^  of  Centnd  America,  by  making  incisiens 
in  places  which  have  been  previously  beaten  with  dubs,  elightly  burn- 
ing them,  catching  the  juice  in  old  rags,  and  finally  boiling  these  in  , 
%vater  and  skimming  off  the  balsam  as  it  rises  to  the  surface.    This! 
baLsam   m  a  \nscid,  honey-like,  fragrant,  brownish  fluid,  of  a  warm, 
bitterish  taste.     According  to  Fremy,  it  contains  not  benzoic,  but  ciu* 
namic  acid.     It  has  been  used  in  chronic  catarrhs  of  the  respiratory 
and  ihe  genito-urinary  system,  in  doses  of  half  a  fiuidrachm. 


Balsamum  ToLtTTANUM,  Or  Balsam  of  Tolu^  is  obtained  from  a  tm 
very  closely  allied  to  that  which  yiekis  the  balsam  of  Peru,  if  indeed  it . 
bo  not  identical  with  it.  The  incisions,  however,  are  not  burnt,  an<i  j 
the  juice  is  simply  caught  in  vessels.  Balsam  of  Tolu  is  at  first  a  thick, 
viscid  fluids  but  by  time  it  is  converted  into  a  hard,  translucent,  resinoitt 
solid.  Its  odor  is  highly  fragrant,  and  its  taste  vanilla-like.  It  contaiai 
oinnamic  acid  and  a  volatile  oil,  and  its  medical  properties  are  the  same 

*  Profeftsor  StiU6  commondia  mixture  of  one  pftrt  of  th«  oompound  Uaetttrv  •!  bw 
and  four  parts  of  gljrceriD. 
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as  those  of  the  balsam  of  Peru.  On  account,  however,  of  its  grateful 
taste,  it  is  preferred  to  the  latter,  and  is  very  much  used  to  flavor  medi- 
cines, especially  cough-mixtures.  In  large  doses  (gr.  xx  to  gr.  xxx 
every  throe  hours)  it  may  be  of  some  value  in  chronic  catarrh,  but  as 
generally  used  its  preparations  are  simply  agreeable  vehicles.  The 
dose  of  the  tincture  {Tinctura  Tolutana — 1  to  10,  U.S.)  is  one-half  to 
one  fluidrachm;  of  the  much  more  frequently  used  syrup  {Syrupus 
TolutanuSy  U.S.),  half  a  fluidounce. 

Allium,  U.S.,  or  English  Garlic^  the  clove  of  Allium  sativum,  con- 
tains a  volatile  oil,  which  is  a  stimulant  in  small  doses  to  digestion, 
and  is  also  a  stimulating  expectorant  often  of  very  great  service  in 
certain  stages  of  bronchitis.  It  is  in  lingering,  deep-seated  ^^  colds"  that 
I  have  derived  especial  benefit  from  its  use.  It  is  also  very  valuable 
in  the  acute  bronchitis  of  infants,  when  the  powers  of  the  system  begin 
to  give  out.  The  oil  of  garlic  is  farther  believed  to  have  the  ability 
to  stimulate  the  expulsive  function  of  the  small  bronchial  tubes,  and  is 
certainly  a  powerful  rubefacient  and  a  decided  nervous  stimulant.  For 
these  reasons,  garlic  poultices  are  a  favorite  application  in  the  acute 
suffocative  catarrh  of  infants,  and  are  not  rarely  applied  to  the  spine, 
logs,  and  feet  in  general  infantile  convulsions.  They  are  made  by  simply 
reducing  the  garlic  to  a  pulp  by  pounding.  When  a  continuous  appli- 
cation is  desirable  to  the  delicate  skin  of  an  infant,  as  in  catarrh,  it  is 
generally  necessary  to  reduce  their  strength  with  flaxseed  meal. 

SciLLA,  or  Squillf  is  one  of  the  most  used  of  the  stimulating  expec- 
torants, coming  especially  into  play  in  the  advanced  stages  of  ordinary 
bronchitis.  The  syrup  (Syrupus  Scilloi^  U.S.)  is  the  favorite  expectorant 
preparation.  As  it  contains  acetic  acid,  it  is  incompatible  with  the 
carbonate  of  ammonium.  The  Compound  Syrup  of  Squill  {Syrupus 
ScUlas  Compositusj  U.S.:  squill,  senega,  a&  one  hundred  and  twenty 
parts ;  tartar  emetic,  three  parts  to  two  thousand  parts)  contains  one 
grain  of  tartar  emetic  to  the  ounce,  and  is  therefore  sedative  to  the 
circulation,  although  stimulant  to  the  bronchial  mucous  membrane.  It 
is,  of  course,  in  large  doses  a  powerful  emetic ;  and,  under  the  name  of 
Coxe*s  Hive  Syrup,  it  is  very  frequently  used  in  the  domestic  treatment 
of  croup.  The  dose  of  the  simple  syrup  is  one-half  to  one  fluidrachm ; 
of  the  compound,  twenty  to  forty  drops;  as  an  emetic  to  children, 
ton  drops  to  a  fluidrachm,  according  to  age,  repeated  every  twenty 
minutes  until  it  operates. 

Pix  LiQUiDA. — Tar  is  a  black  eemi-liquid  substance,  of  peculiar  odor 
and  taste,  obtained  by  the  destructive  distillation  of  various  species  of 
pine.  The  tar  used  in  this  country  is  almost  exclusively  the  product 
of  the  Pinus  palustris  of  North  Carolina  and  other  of  the  Southern 
States.    In  composition  it  is  very  complex,  containing  pyrol igneous 
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acid,  creasoto,  oiiipyi*cumatic  oil,  and  a  number  of  moro  or  less  pecullai^^ 
principlea.  When  distilled,  it  yields  an  oily  liquid,  known  as  oil  of  tar^M 
and  a  solid j  black  residue,  pitch.  It  is  freely  soluble  in  alcohol,  ethcr^^ 
and  the  fixed  and  volatile  oils,  and  also  to  a  slight  extent  in  water, 

Physioloqical  Action, — ^As  tar  contains  a  notable  proportion  o^^. 
creas^ote,  if  taken  in  suflficiont  quantity  it  is  capable  of  exerting  th;^^ 
peculiar  influence  of  that  agent  upon  the  system.     But  crcaeote  is  "—  .^ 
the  only  active  principle  in  it:  hence  tar  differs  from  that  di"Ug  in  acti^^ 
more  than  it  does  upon  the  mucous  membranes.    That  tar  is  capable  > 
actins;  as  a  poison  is  shown  by  the  case  reported  by  Taylor  (Principi 
and  Practice  of  ^ledical  Jurisprudence,  2d  ed.,  vol  i,  p.  334),  in  whu 
death  resulted  in  a  man  from  taking  by  mistake  the  oil  of  tar.     Toj 
cause  death,  tar  itself  would  have  to  be  ingested  in  enormous  quantity; 
since  a  sailor  (according  to  St i lie)  is  said  to  have  recovered  aftor  taking 
between  a  pint  and  a  quart  of  it. 

Applied  to  any  part^  tar  acts  as  a  very  decided  stimulant.  i 

Therapeutics. — Tar  is  used  internally  almost  solely  as  a  stimulant 
expectorant  in  the  advanced  stages  of  obstinate  acute  bronchitis^  or  in 
chrome  bronchitis.  Its  chief  use  in  medicine  is  in  chronic  diaeases  of 
the  skin,  as  a  stimulant  application  in  the  form  of  the  officinal  ointment 
(^Unfjuentujji  Picis  LiquidiV,  U.S., — equal  parts).  In  many  cases  this  is 
too  severe,  and  the  strength  must  be  reduced.  Professor  Hebra  states, 
in  his  work  on  diseases  of  the  skin,  that  if  it  be  applied  t<x)  freely 
enougb  of  the  tar  may  be  absorbed  to  darken  the  color  of  the  ifficea  I 
and  the  urine,  and  e%^en  to  cause  gastric  irritation  and  black  vomit. 
Tar  Water  may  be  used  internally,  in  doses  of  half  a  fluidounce  to  one 
iiuidounce;  a  bettor  preparation  is  the  Syrup  of  Tar  (^Si/ruptu  Picii 
Liquidm — 6  to  100,  U.S*),^ — doso,  half  a  fluidounce. 

The  use  of  Eucalyptus  and  of  Turpentimb  as  expectorants  }m 

been  discussed  in  the  articles  upon  those  subjects  in  the  earlier  portions 
of  this  book* 


Terebene  is  a  clear,  colorless  liquid,  insoluble  in  water,  isomerio 
witb  turpentine,  and  of  a  peculiar  odor,  somewhat  resembling  that  of 
freshly-sawn  pine  wood.  It  is  prepared  by  adding  drop  by  drop  to  any 
convenient  quantity  of  oil  of  turpentine  five  per  cent,  of  its  weight 
of  U.S.P,  sulphuric  acid.  The  mixture  must  be  kept  cool,  allowed  lo 
stand  in  a  porcelain  capsule  so  as  to  be  expo.sed  thoroughly  to  the  air 
for  twelve  or  eighteen  hours,  and  distilled  at  a  temperature  not  above 
160°  C. 

Terebene  is  a  valuable  stimulant  expectorant,  first  recommended 
by  Br.  William  MuitoII  (Brit,  Med.  Journ.^  Dec.  1885)  in  that  form  of 
chronic  bronchitis  often  known  as  winter  cough.    It  is  very  useful  not  I 
only  in  cases  of  chronic  bronchitis,  but  also  in  the  acute  disease  after  I 
the  earlier  stages  have  passed  by.     As  an  expectorant  it  is  ncai'l)*] 
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eqolvalont  to  the  oil  of  eucalyptus,  but  is,  perhaps,  a  little  more  stimu- 
lating. It  probably  exerts  upon  other  mucous  membranes  the  same 
action  that  it  has  upon  that  of  the  lungs,  and  has  been  employed  with 
asserted  good  results  in  dyspepsia,  especially  in  the  flatulent  intestinal 
variety,  and  may  be  used  in  chronic  or  subacute  inflammations  of  the 
genito-urinary  tract.  Its  action  upon  the  general  system  has  not,  that 
I  am  aware  of,  been  investigated,  but  probably  resembles  that  of  oil  of 
turpentine.  It  cannot  be  given  in  watery  solution,  and  the  method 
sometimes  practised  of  dropping  it  on  sugar  is  improper,  on  account  of 
its  being  apt  to  make  with  sugar  a  tough,  insoluble  mass.  It  should 
be  administered  in  emulsion,  or  preferably  in  capsules.  From  forty  to 
sixty  minims  of  it  may  be  given  to  the  adult  in  the  course  of  twenty- 
four  hours,  and  increased  if  necessary.  It  has  also  boon  used  by  Dr. 
Morrell  by  atomization  with  asserted  good  results. 


FAMILY  VH-EKMENAGOGUES. 


Emmenaoogues  are  medieincs  which  are  employed  to  promote  the 
menstrual  flux.  As  the  stoppage,  scantmess,  or  non-appeamnco  of  tliis 
eecretioD  arises  from  very  different  causes,  and  as  these  causes  are  of 
diverse  or  even  opposite  natures,  and  may  often  be  removed  by  drags, 
it  is  obvious  that  very  many  remedies  of  very  different  character  are 
indirect  eramenagogues,  Thue,  araenorrhaea  may  depend  upon  plethora, 
or  it  may  be  the  result  of  anaamia;  and  while  in  the  one  case  depletory 
medicines  are  indicated,  in  the  other  case  tonics  are  no  less  ©aaential. 
Besides  these  indirect  emmenagoguoa,  there  are  other  substances  whieh 
appear  to  act  directly  as  stimulants  to  the  uterine  mucous  membrane; 
iind  indeed  it  is  probable  that  many  of  the  indirect  emmenagogues 
possess  more  or  less  of  this  power.  The  emmenagogues  may  be  con- 
veniently arranged  in  three  groups,^ — the  tonic  emmenagogues,  the  pur- 
gative emmenagogues,  and  the  stimulant  emmenagogues* 

TONIC  EMMENAGOGUEa 

Ieon  is  the  most  prominent  member  of  this  section  of  the  emmena- 
goguos.  By  far  the  larger  number  of  cases  of  amenorrhtea  are  asso- 
ciated with,  if  not  dependent  upon,  anspmia,  and  are  benefited  by  tht 
use  of  iron.  It  should  be  given  in  fuO  tonic  doses  until  the  anemia  if 
relieved  or  the  powerlessness  of  the  remedy  to  effect  such  change  ttj 
demonstrated.  It  is  v^ry  rarely  proper  to  rely  solely  upon  the  iron 
which  in  the  great  majority  of  instances  should  be  combined  with  mor 
decidedly  active  emmenagogues. 

Myrbh  has  some  reputation  as  a  tonic  eramenagogue,  but,  as  it  i 
always  employed  in  combination  with  other  more  active  medicines  ef 
its  class,  the  rOle  it  plays  is  somewhat  uncertain^     It  ehould  be  nse^' 
only  in  atonic  uterine  conditions,  and  is  said  to  be  especiail}^  valuable 
when  chronic  pulmonary  complications  exist.    The  preparations  of  it 
most  used  in  amenorrhea  are  the  compound  pills  of  iron,  the  eompoundl 
mixture  of  iron,  and  the  pills  of  aloes  and  myiTh. 

PURGATIVE  EilMENAGOGtrEa 

Aloes  is  believed  by  some  to  act  as  an  emmenagogue  solely  by  virfoft 
of  its  stimulant  action  upon  the  rectum^  but  it  Yery  probably  directly 
778 
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affects  the  uterine  mucous  membrane.  Be  this  as  it  may,  it  is  a  stirnu* 
lant  ommenagogue,  especially  useful  when  atonic  amejiorrhcea  exists  with 
constipation.  Ordinarily  it  should  bo  given  in  repeated  doses  (three 
times  a  day)  of  such  size  as  will  produce  daily  one  or  two  soft,  semi- 
liquid  stools.  At  the  menstrual  period  advantage  may  be  sometimes 
derived  fh>m  the  administration  of  a  f\ill  purgative  dose.  It  is  almost 
always  given  in  combination,  especially  with  iron,  whose  tendency  to 
constipation  it  obviates.  In  plethoric  amenorrhcBOj  when  torpidity  of  the 
bowels  is  present,  salines,  and  not  aloetic  purgatives,  should  be  employed. 

Black  Hellebori  has  been  used  by  some  as  a  purgative  ommena- 
gogue, but  is  now  very  rarely  if  over  employed.  From  twenty  drops 
to  a  fluidrachm  of  the  tincture  may  be  given  three  times  a  day. 

STIMULATING  EMMENAGOGUES. 

SABINA— SAVINB.     U.S. 

The  dried  tops  of  Juniperus  Sabina,  a  juniper,  native  of  the  south 
of  Europe  and  the  Levant,  but  very  similar  to  our  native  species,  the 
Juniperus  Virginiana,  or  red  cedar.  The  active  principle  is  a  pale  or 
dark  yellow,  when  highly  rectified  colorless,  volatile  oil  {Oleum  Sabince^ 
U.S.),  which  has  a  strong  terebinthinate  odor  and  burning  taste. 

The  oil  of  savine  is  a  powerful  local  stimulant,  causing  burning  and 
redness  when  applied  to  the  skin,  and  is  capable  of  producing  fatal 
gastro-intestinal  inflammation.  Taken  internally  in  minute  doses,  its 
effects  are  confined  to  a  sense  of  warmth,  with  perhaps  some  ill  feel- 
ing in  the  stomach,  and  slight  acceleration  of  the  pulse.  After  larger 
amounts,  the  arterial  excitement  is  more  pronoui\ced,  and  is  accom- 
panied by  an  increased  frequency  of  unnation,  and  sometimes,  also, 
by  an  actually  increased  flow  of  urine.  The  symptoms  induced  by 
poisonous  doses  are:  severe  abdominal  pain;  incessant  vomiting  and 
bloody  purging ;  diminution  or  even  suppression  of  the  urine,  which  is 
often  albuminous  and  bloody;  disordered  respiration;  symptoms  of 
disturbed  innervation,  such  as  unconsciousness,  stertorous  breathing, 
convulsions  or  convulsive  tremblings;  the  scene  closing  by  death  in 
collapse.  In  pregnant  females,  abortion,  accompanied  by  violent  flood- 
ing, almost  always  occurs  before  the  fatal  issue.  After  death,  signs  of 
gastro-intestinal  inflammation  arc  generally  present,  but  in  some  in- 
stances these  are  wanting,  and  in  one  case  reported  by  Dr.  Letheby 
(^London  Lancet^  1845)  pulmonary  apoplexy  and  congestion  of  the  brain 
were  the  chief  lesions.  Taken  in  small,  repeated  doses,  savine  is  a  pow- 
erful stimulant  to  the  uterine  system,  and  may  be  used  as  such  in  atonic 
amenorrhosa.  Its  powers  in  menorrhagia  dependent  upon  a  relaxed  state 
of  the  uterine  tissues  are  even  more  pronounced.  Its  use  as  an  aborti- 
facient  is  accompanied  by  the  gravest  dangers  to  life.  In  uterine  dis- 
ease of  a  sthenic  type  savine  is  strongly  contra-indicated.    The  dose  of 
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the  otl  (Oleum  Subintjey  U.S.),  the  only  preparation  which  should 
uaed,  la  i'rom  iivo  to  ten  drops,  repeated  every  three  or  four  hours, 

EUTA— HUE, 

The  leaves  of  Rata  graveolens,  or  common  garden  rue,  an  under 
shrub  of  the  south  of  Europe.     Rue  has  a  strong  peculiar  odor,  a  warm^^ 
bitter^  acrid  taste^  and  is  dependent  for  its  medical  properties  upon 
peculiar  volatile  oil,  although  it  also  contains  a  ciystailine  neutral  bod^ 
Hut  in. 

The  influence  of  rue  npon  the  system  is  similar  to,  but  less  decide 
than,  that  of  savine.     Locally  it  is  an  irritant,  producing,  when  apphoci 
to  the  skin  pei'sistontly  or  in  a  concentrated  form,  such  as  the  oil,  bum. 
ing,  redness,  and  vesication.     According  to  M.  llelio,  taken  internally^ 
in  large  doses,  it  causes  violent  gastric  pains,  excessive  and  somotimcij  i 
bloody  vomiting,  profuse  salivation  and  swelling  of  the  tongue,  great 
prostration,   confusion  of  mind,  and   convulsive   twitclnngs,  with,  ia  ! 
pregnant  women,  abortion.     Rue  has  been,  and  probably  still  is,  em- 
ployed in  Europe  for  the  production  of  criminal  abortion,  and,  altboUitch 
its  use  for  this  purpose  certainly  endangei*s  lifb,  I  have  met  with  no 
record  of  a  fatal  case.     Indeed,  the  only  death  from  rue   that  I  anil 
cognizant  of  oceuiTcd  in  a   man  weakened  by  dysentery  (case,  Dr.] 
G.  F.  Cooper,  Med,  Examiner^  K.  S.,  ix.  72D),     Like  savlne,  it  is  em^l 
ployed  both  in  amenorrhmi  and  in  mmorrhagia  when  dependent  upoaj 
uterine  atony;  and  especial  advantage  has  been  claimed  for  the  combi»i 
nation  of  it  with  savine.     Owing  to  the  aromatic  properties  of  itsoil, 
it  has  been  used  somewhat  as  a  carminative.     The  oil,  the  only  proper  j 
preparation,  may  be  used  in  doses  of  from  three  to  six  drops  every  j 
three  or  four  hourSi 

PETEOSBLINUM-PABSLEY. 

The  root  of  Petroselinum  sativum,  or  common  parsley.     It  contaiu 
a  peculiar,  non-nitrogenous,  liquid,  neutral  principle^  Apiolj  which  to»1 
sembles  somewhat  the  fixed  oils,  but  is  not  saponifiablo ;  a  giucoeidoil 
Apiin,  an<l  a  volatile  oil 

PHYSioLoaicAL  AcTioN. — Tho  volatile  oil  of  parsley  has  probably 
the  same  physiological  and  therapeutic  value  as  the  more  ordinary! 
eesentiiil  oils,  and  according  to  Mitscherlich  very  large  quantities  of  it 
(half  an  ounce)  will  pi-oduce  death  in  the  rabbit,  largely,  no  doubt, 
owing  to  its  local  irritant  action.     The  chief  interest  of  parsley  to  th«| 
physician  centres  in  apiol.     According  to  the  discoverers  of  thiB  prin*] 
ciple,  3IM.  Joret  and  Ilomolte  (Journal  de  Fharmacie,  3o  scrie,  xxviii.  ] 
219),  one  gramme  of  it  will  produce  in  man  a  cerebral  excitation  very  I 
similar  to  that  induced  by  colfee,  without  other  symptoms.     In  doseal 
of  from  two  to  four  grammes  it  causes  a  species  of  intoxication,  with 
veHigo,  ringing  in  the  oars,  and  severe  frontal  headache, — a  group  of  | 
BymptomB  very  aimWat  lo  VW^^i  %Qi<iTL\w  'i\^\OviwcC\^sk\.\^\v, 
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Therapeutics. — ^Apiol  was  introduced  by  its  discovorors  as  a  remedy 
in  intermittent  fever,  over  which,  they  asserted,  it  exorcised  a  control 
secondary  only  to  that  of  qainine.  A  commission  of  the  Paris  Society 
of  Pharmacy  reported  that  it  would  cure  about  half  the  cases  of  quo^ 
tidian  and  tertian,  but  was  powerless  against  the  quartan ;  also,  that  a 
return  of  the  paroxysm  was  more  common  after  apiol  than  after  quinine. 
Clinical  experience  subsequent  to  these  experiments  has  demonstrated 
that  the  drug  has  some  power  over  malarial  disease^  but  is  very  in- 
ferior to  quinine.  Joret  and  Homolle  also  employed  the  drug  in  inter^ 
mittent  neuralgia,  and  in  amenorrhcRa  as  well  as  in  dysmenorrhosa.  Joret 
(^Bulletin  T/ierap,,  Feb.  1860)  has  recommended  apiol  very  highly  in 
the  last  two  affections,  and  his  results  have  been  confirmed  by  Marotte 
(^Ibid,,  t.  Ivi.,  1863)  and  other  writers.  When  there  was  very  decided 
plethora,  the  apiol  was  thought  by  Marotte  not  to  be  so  efficacious  as 
at  other  times.  In  any  case  of  amenorrhoea  dependent  upon  or  asso- 
ciated with  ansemia  or  other  systemic  vice,  the  continuous  administra* 
tion  of  iron,  tonics,  or  other  suitable  medicines  must  not  bo  neglected. 
The  apiol  is  given  not  between  the  menstrual  periods,  but  just  before 
the  latter.  Joret  and  Homolle  believe  that  small  doses  (three  grains 
twice  a  day)  of  it  should  bo  exhibited  for  the  week  preceding  the 
expected  return  of  menstruation.  If  any  symptoms  of  the  menstrual 
molimen  appear,  fifteen  grains  of  it  may  bo  administered  in  the  course 
of  a  few  hours;  or  they  may  be  given  daily  for  two  or  three  days  at 
the  expected  time.  In  intermittent  fever,  the  same  quantity  may  be 
exhibited  four  or  five  hours  before  the  expected  paroxysm.  On  account 
of  its  exceedingly  disagreeable  taste,  apiol  is  always  administered  in 
capsules,  one  of  which,  as  imported  from  France,  usually  contains  the 
fourth  of  a  gramme  (gr.  3.9). 

Permanganate  of  Potassium,  originally  recommended  by  Pro- 
fessor Sydney  Ringer  as  an  emmenagogue,  has  been  very  highly  com- 
mended by  Dr.  Fordyce  Barker  and  other  physicians  (see  Therap, 
Ghiz.,  vols.  ii.  and  iii.).  According  to  Dr.  Barker,  the  permanganate  is 
not  to  bo  employed  when  menstruation  has  been  arrested  by  grave  con- 
stitutional or  local  disease,  or  suddenly  by  cold,  moral  shock,  or  acute 
disease.  Professor  Hinger  says  that  the  permanganate  has  no  power 
of  originating  uterine  contractions,  but  other  clinicians  attribute  to  it 
abortifacient  properties,  and  cases  are  reported  in  which  abortion  has 
followed  its  administration  (see  J.  L.  Watkins,  Therap.  Gaz.,  vol.  ii., 
S.  B.  Sperry,  Ibid,,  vol.  iii.). 

Therapeutic  doses  of  the  permanganate  must  be  entirely  decomposed 
in  a  very  short  time  after  they  reach  the  stomach,  so  that  any  action 
which  the  drug  exerts  upon  the  general  system  is  due  to  the  oxide  of 
manganese ;  indeed,  the  ordinary  black  oxide  of  manganese  is  affirmed 
by  various  practitioners  to  be  as  active  an  emmenagogue  as  is  the  per- 
manganate.   I  have  employed  these  agents  to  a  limited  extent  la  fdno- 
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tional  amenorrhoea,  sometimes  with,  sometimes  without,  success.  The 
oely  dirtoreriee  which  I  have  boca  able  to  perceive  in  their  action  is 
that  tlio  pernifttii^unate  is  the  more  irritant  to  the  stomach.  The  dose  ^ 
of  cither  preparation  may  bo  set  down  as  one  or  two  grains, — alwajs^^ 
administered  after  meals,  in  order  to  avoid,  as  far  as  poj^sible,  gnatrig^ 
irritation.  Cases  of  severe  gastritis  produced  hy  the  permanganate^ 
have  been  reported  ( Therap,  Gaz.^  voh  iii.,  1887)* 

Canthahtdes  is  a  very  decided  uterine  stimulantj  and  is  much  ur 
as  an  ingredient  of  emmonagogu©  mixtures.     From  three  to  five  drofj^ 
of  the  tincture  may  be  given  three  times  a  day;    if  no  unpleasani] 
symptoms  arise,  the  dose  may  bo  cautiously  increased  to  six  dro|*^ 
the  proiiuction  of  strangury  being,  of  coui*se,  soduJously  avoided. 

GuAiAC,  as  an  emmenagoguo,  is  much  less  stimulating  than  can- 
tharidos,  and  is  believed  by  some  to  be  especially  useful  in  rheumatic 
dtfsmenorrhoia.  In  this  affeetiou,  full  doses  of  the  aramoniated  tincture 
should  be  given.  The  following  formula,  adapted  from  one  of  Pro- 
fessor Be  woes,  and  known  as  Dewees's  EmiRenagogue  Mixture^  I  rely 
upon  almost  exclusively  in  the  treatment  of  simple  atonic  amenorrhiEn, 
The  proportion  of  the  various  ingredients  should  be  varied  to  suit  tb6 
exigencies  of  individual  cases.  Thu8,  the  amount  of  iron  should  bo 
altered  according  to  the  extent  of  the  anteraia;  of  the  aloea,  according 
to  the  state  of  the  bowels;  of  the  cantharides,  according  to  the  suft-j 
ceptibiiity  of  the  urinary  organs  : 

E  Tincturro  ferri  chloridi,  f5"ir;  tinctur©  cantharidis,  f3i ;  tinetursffl 
aloes,  fjss;  tinctura)  guaiaci  ammoniatae,  fjiss;  syrupi,  q,  a.  ad  fjvt, 
S. — Tablespoonful  three  times  a  day. 

TANACETtm,  U.S, — ^The  common  tansy  of  the  gardens,  in  the  form 
of  decoction,  or  of  its  volatile  oil,  is  somotitnes  used  as  a  stimulant  i 
emmenagogue  or  for  the. purpose  of  producing  abortion,  but  is  a  veiyj 
unsafe  remedy.  When  taken  in  sufficient  amount  it  eauees  abdomin&ll 
pain,  vomiting,  loss  of  consciousness,  and  violent  epileptiform  convul-j 
sions.*  The  minimum  fatal  dose  of  the  oil  of  tansy  which  will  cauMj 
death  is  not  known,  but  in  two  cases  {Cincinnati  Lancet  and  Clinn^X 
1881)  a  teaspoonful  of  the  oil  produced  violent  epileptiform  conval- 


eions,  and  the  same  amount  is  said  to  have  caused  death  (  U,S,  Plsp.), 
Recovery  has  occurred  after  one  and  a  half  fluid rachms  (Land,  Mid. 
Jlec.^  1882,  p.  48).    The  action  of  the  oil  upon  the  lower  animals  bs9 


*  For  rcfercncefl  to  fatal  cmsw,  mo$t  of  wbiob  h&re  oocurred  in  the  tTnited  8tBf«v  h«  | 
£7,5.  Vi*p9ruatfjrif,  also  Profoasor  Guillery  (loc,  cit.}.     Profoasor  OuUlcry  bolier^i  thtt  tht 
■jmptotna  caused  hy  th«  oil  and  by  taopy  tea  are  dUTorent.     In  a  «mq  of  poiaonin^  by  tbt 
learei^  however,  reported  in  tho  Nmhpt'Ue  Med,  ami  Surg,  Joum.^  1870,  sxuL,  the  tymptoiif 
wore  tboM  nllegcvl  in  b«  oharacteristic  of  oiI-pol»oaing;  aiid  tbe  oil  probably  is  the  only  xtiT^  j 
principle  of  tbe  drug. 
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been  studied  by  Professor  Guillory  (BiUL  Acad.  Soy.  Med.  de  BruxeUes^ 
1878,  xii.).  In  frogs  the  most  important  effects  which  he  found  it  to  pro- 
duce were  paralysis  of  the  peripheral  endings  of  the  motor  nerves,  with 
early  appearance  of  post-mortem  rigidity ;  and  paralysis  of  the  vaso- 
motor centre  of  the  medulla,  and  of  the  inhibitory  cardiac  apparatus, 
with  at  last  paralysis  of  the  heart  itself  In  warm-blooded  animals  the 
oil  produced  symptoms  precisely  similar  to  those  it  causes  in  man. 
After  section  of  the  spinal  cord  the  convulsions  did  not  occur  in  the 
hind  legs :  they  are  therefore  of  cerebral  origin.  The  arterial  pressure 
was  not  a£fected  until  death  was  at  hand :  so  that  it  is  evident  that  the 
drug  has  little  action  upon  the  heart. 

Oil  of  Penntrotal. — The  oil  of  Mentha  pulegium  is  sometimes  used 
as  a  stimulating  emmenagogue  in  domestic  practice,  but  has  very  little 
power.  Two  fluidrachms  taken  by  a  young  woman  produced  vertigo, 
faintness,  muscular  weakness,  frequent  feeble  pulse,  cold  skin,  and  cold 
extremities  (Dr.  C.  A.  Bryce,  Southern  Clinic^  vi.  323). 


rAilILT  Ym-OXYTOCICS. 


Oxytocics  are  thoso  remedies  which  are  employed  during  or  direct/p 
after  parturition,  to  increase  the  uterine  action.  It  Jiaa  be€>n 
that  sulphate  of  quinine  ia  a  member  of  this  class;  but,  as  this  mt^ 
ject  has  been  already  fully  diacu9.sed,  no  more  will  be  here  eaid  about  I 
it.  The  power  of  atimulating  the  uterine  pains  has  been  claimed  fori 
various  drugs,  but  at  present  there  is  only  one  substance  except  qainine  I 
really  uwed  far  this  purpose;  and,  instead  of  discussing  under  the  geiv.j 
era!  heading  the  indications  for  and  the  dangers  attending  the  omployrj 
ment  of  oxytoeics,  I  shall  do  it  in  the  article  upon  Ergot. 
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EROOTA-ERGOT.    U.S. 
Ergot  ia  a  blackish  body,  one  to  two  inches  in  length,  iiregulftrl; 

.cylindrical,  grooved  along  one  side,  and  very  generally  curved,  whiel 
is  composed  of  very  thick  walled  microscopic  cells,  containing  oil-dn>] 
but  no  starch.     Various  opluiona  have  been  advanced  in  regard  to  tl 
nature  of  this  body  j  but  as  b}''  the  researches  of  Tulasne  {Ann.  d{ 
Scien.  Nat\.  Botanifjuej  3e  serie,  t.  xx.,  1853)  it  has  been  determined  e: 
actly  what  it  is,  I  shall  not  occupy  space  with  a  discussion  of  the 
views.     Among  the  lowest  of  vegetable  organisms,  and  distinguish 
from  all  other  plants  by  the  absence  of  chlorophyll  are  the  fungi*    Thi?i 
are  in  most  cases  two  distinct  states  or  stages  in  the  life  of  a  fungus:  in 
the  first  of  these,  the  vegetable  period,  it  exists  as  a  mycelium,  a  usually 
filamentous  mass  or  flocculus,  whose  sole  function  ia  to  grow  and  in- 
crease ;  in  the  second  stage  the  th^Uus^  or  ordinary  fungus  or  musbrooi 
is  formed,  and  to  it  ia  assigned  the  function  of  developing  reproducti 
bodies,  after  whose  maturing  it  perishes.     Between  these  stages  then? 
is  in  some  fungi  an  intermediate  one,  in  which  the  plant  exists  as  a 
sc'erotium.    The  genus  Claviccps  comprises  a  number  of  parasitic  fungi, 
which  develop  in  the  pistOs  of  the  various  species  of  Gramine©, 
officinal  ergot  is  the  sclerotium  of  the  Claviceps  (C,  purpurea,  Tulasnd] 
which  infests  the  grain  of  Secale  cereale,  or  rye.     The  first  appei 
ance  of  the  fungus  ia  during  the  earliest  life  of  the  pistil,  at  the  hm 
of  which  there  arises  a  minute  flocculent  mass  of  mycelial  filamen 
These  filaments,  continually  growing  and   invading  all  parts  of 
tissue  of  the  pistil,  at  last  form  of  it  an  irregular  whitish  body»  at  tl 
base  of  which  after  a  time  appeal's  a  dark-colored  body,  the  sclerotiui 
which  continues  to  grow,  lifting  up  the  diseased  and  withering 
784 


in- 


OXYTOCICS.  785 

furmod  out  of  the  original  pistil,  and  finally  developing  into  a  perfect 
ergot.  If  a  fresh,  living  ergot  be  placed  in  a  damp,  warm  place,  after 
a  time  little  cracks  will  appear  in  its  surface,  and  through  these  cracks 
little  round  bodies  will  project,  and  finally  be  raised  up  on  stalks  and 
constitute  perfect  thalli, — minute  fungi,  which  finally  produce  spores. 

Ergot  is  an  exceedingly  complex  substance,  containing  nearly  thirty- 
five  per  cent.  (Legrip)  of  an  inert  fixed  oil,  and,  in  minute  amount,  a 
peculiar  ammoniacal  base,  which  was  stated  by  Winckler  to  be  pro- 
pylamine but  appears  really  to  be  trimethylamin.  What  its  activity  de- 
})ends  upon  is  imsottled,  every  chemist  who  has  studied  it  arriving  at  a 
diverse  result.  Three  alkaloids  have  been  described  from  it, — two  non- 
crystallizable,  Ecboline  and  Ergotine,  by  Winckler  (Amer,  Joum.  Pharm,, 
May,  1864),  and  one  crystallizable,  Ergotinine^  by  Tanret  (Bull,  Therap.^ 
xciiL  231) ;  throe  acids,  Ergotic,  Phosphoric  (Levi,  Lo  Sperimentale^  Aug. 
1875),  and  Sclerotinic  (Dragondorff  and  Podwissotzky,  Arch,  fur  Exper. 
Path,  und  PharmaLy  vi.  192) ;  also  various  other  substances  of  even 
still  more  doubtful  nature.*  As  the  watery  extract  (Ergotin,  so  called) 
contains  all  the  active  ingredients  of  ergot,  it  may  be  used  as  the 
nearest  approach  to  the  active  principle  at  our  command. 

Phtsiologigal  Action. — In  ordinary  therapeutic  doses,  ergot  causes 
no  immediate  perceptible  symptoms ;  but  when  a  sufficient  amount  is 
oxhibited,  it  acts  as  a  poison  both  upon  man  and  upon  animals.  Before 
considering  its  action  when  given  in  small  quantity,  I  shall  discuss  its 
toxic  effects. 

According  to  Diez  (quoted  by  Stille),  the  principal  effects  of  poi- 
sonous doses  of  ergot  are  in  the  lower  animals  profuse  salivation, 
vomiting,  dilatation  of  the  pupils,  humed  breathing,  frequent  pulse, 
cries,  trembling,  staggering,  paraplegia,  sometimes  diarrhoea,  sometimes 
constipation,  pi*ostration,  urgent  thirst,  convulsions,!  and  death.     Mr. 

*  B«8ide8  the  papers  quoted,  the  reader  desirous  of  following  up  the  subject  should  look  at 
Jlandelin  (Sehmidt'9  JahrhUeher,  Bd.  olv. ;  T.  C.  Hermann  ( BUehner*9  Rtpertoriumfur  Pharm., 
1S71;  Bucheim  {Arek.f.  Exper,  Pathol,  u,  Pharm.f  Bd.  iii.;  also  Berlin.  Klin.  Woeheutekr., 
1876,  p.  309 ;  Salkowski  {Berl.  Klin.  Woeheueekr.,  1876,  p.  22) ;  Zweifel  {Arch,  /.  Exper.  Path. 
M.  Phann.,  Bd.  iv.) 

t  Pereira  (Jf arena  Mediea,  3d  American  edition,  vol.  ii.  p.  137),  on  the  authority  of 
Phoebus,  states  that  in  the  experiments  of  Dies  convulsions  were  not  present. 

Selerotinie  Acid.— Dr.  Max  Stumpf  {Deuteeh.  Areh.f.  Klin.  Med.,  xxiv.  417)  asserts  that 
in  various  hemorrhages  he  has  obtained  from  the  hypodermic  use  of  sclerotinic  acid  most 
happy  results,  but  Dr.  Rennerb  {Centralbl.  JMr  Gynaeologie,  1879)  has  met  with  nothing  but 
f;iilnre.  Dr.  W.  Nikitin  (  WUrzburger  Phif.  Med.  Verhandl.,  xiii.)  has  studied  the  physiological 
action  of  the  acid  upon  frogs,  oats,  and  rabbits.  I  have  seen  the  report  only  in  abstract,  but 
it  is  stated  that  the  fatal  dose  for  rabbits  was  fifteen  grains,  that  directly  after  the  injection 
the  bodily  temperature  fell  from  P  to  3°,  and  that  there  was  a  progressive  lowering  of  mus< 
cular  power  and  arterial  pressure,  and,  finally,  death  from  failure  of  respiration.  The  paralysis 
was  found  to  be  spinal,  and  when  pregnancy  existed  contractions  of  the  gravid  womb  were 
produced.  On  the  other  hand,  a  series  of  experiments  at  the  laboratory  of  the  University  of 
Pennsylvania,  made  by  Dr.  Chos.  M.  Seltzer  with  imported  sclerotinic  acid,  showed  that  this 
specimen  at  least  did  not  at  all  represent  ergot,  and  at  present  it  does  not  seem  probable  that 
sclerotinic  acid  will  prove  of  practical  value.    In  an  elaborate  research  {Dn  Boie  Beymond't 
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S.  A.  Wrightj  m  a  scries  of  experiments  (Edinb>  Med.  and  Surg.  Joum,^ 
Oct.  1839,  voL  lii.)^  notod^  wben  the  medicine  was  given  by  the  mouth, 
symptoms  eimilar  to  those  just  spoken  of:   the  pamlysis  was  tnuch^l 
more  marked  than  were  the  spasms.     Late  in  the  poisoning,  the  heart'i^[ 
action  became  irregular  and  intermittent,  and  the  pulsations,  whicl^^ 
bad  been  rapid^  grew  slow  and  feeble.    In  some  cases  the  special  aense^^ 
seemed  to  be  destroyed,  and  coldness  of  the  surface  was  a  very  prom^^^ 
nent  symptom,     31r,  Wright  also  injected  a  strong  infusion  of  tl^^ 
drug  directly  into  the  toiTcnt  of  the  circulation.     Death  was  in  soic^e 
cases  produced  in  nine  minutes,  the  symptoms  being  immediate  dilat#^ 
tion  of  the  pupils,  great  increase  in  the  rate  of  the  cardiac  pulsatiotii||^| 
paralysis,  and  eonvulmons.     When  the  fatal  result  was  not  brougi^™ 
about  in  so  short  a  time,  great  amesthesia  of  the  surface  was  noted  a 
considerable  time  before  death ;  coldness  of  the  surface  and  paraljsig 
of  the  special  senses  were  also  present  in  some  cases.     In  Dr  Kerscb's 
experiments  {Betz^s  Afemorabilicrij  vol.  xviii  *)  the  concentrated  infusioa  1 
was  injected  into  the  jugular  vein ;   the  coldness  of  the  surface  w^ 
especially  noted,  and  also  great  muscular  rigidity.     Upon  rabbits,  ao- J 
cording  to  the  researches  of  Wright,  ergot  acts  very  feebly.     In  birds,! 
as  represented  by  ebickens^  turkeys,  and  pigeons,  it  causes  symptoms' 
analogous  to  those  produced  in  mammals,  as  is  testified  to  by  Toesier 
and  by  Gross,  both  quoted  by  Stille,  and  by  Bonjean  (Traiti  de  VEffCt 
de  S€igl€,  Paris,  1845).    Enormous  doses  of  ergot  are  required  to  pro^j 
duce  toxic  symptoms  in  iini mills,  since  in  one  of  Wright^s  experirneatff 
an  amount  equivalent  to  two  drachms  for  every  pound  weight  of  th<[ 
dog  failed  to  kill. 

Upon  man  the  toxic  influence  of  ergot  is  also  very  slight,  and,  al- 
though I  have  given  the  fluid  extract  in  ounce  doses,  I  have  never  seen 
it  cause  any  distinct  symptoras.|  Fatal  abortion  has  several  times  Inst*!! 
produced  by  ergot;  but  I  know  of  only  two  instances  of  decided  poison 
ing  in  a  non-pregnant  person.     In  the  first  eases  (  U.  S.  Dispen^atoryi 


ArehiVf  1884, 434)  upwii  the  n«tivttied  of  the  varions  dorlviitires  from  wpit,  M.  M«rokirmld  foil 
that  the  trifoiint  propArstions  {Erf/otinum  CitrtcHm  of  Gtihfs,  Ertjotuium  Sotulmm  ot  Bi^mh^A/Ob} 
raise  the  arterial  preftaure,  while tc^^rort««i*c  acid  dcpreutis  it,  aod  er^fotin  {nqtttituMi  erfnacl)  lf«t 
imtaes,  then  depresai.'ji,  thoa  raisea  it;  tiUn  that  the  f^rgf^tin  and  eeltirutitiic  acid  aet  rioTect)/ 
upon  the  uteru^^  wbile  (he  ergottne  pnyparmtiona  do  not  tnfliienee  the  organ.  Dr.  P.  Kobtrt 
clatcDB  to  havo  obtained  from  ergot  two  new  acids  and  one  alkaloid,  the  procos*  for  the  pr*p- 
aration  of  which  may  bo  found  in  Phnrm,  d'UimlhfUU^  Dec.  26,  1884.  EfifnHni<  a«Sd  ll 
affirmed  to  bo  the  prinoipal  eoostituiMit  of  solerotinio  acid  and  an  important  eomatitiuilt  ol 
the  original  crgotiue  of  Bonjctin.  In  full  dosc$  it  u  etatod  to  act  an  a  paralyaajit  to  ^a  cpi&Bt 
cord,  but  to  he  withont  influence  upon  ihu  ut«ru«.  Sphacelimc  acid  it  *aid  to  prodace  gta- 
grene,  while  corHnthttf  the  alkaloid^  cauiies  in  dog»  tctimio  atiffneefl,  pikuing  into  orampf  ft**' 
«piloptlfortD  ooavul^ions. 

*  Unfortunately*  I  hare  not  had  aocoM  to  Kereoh'f  paper,  and  know  it  *m\j  hj  fthftratt* 
ia  Tkt  Mtdienl  Timea  of  Cnnada^  rol.  i.,  and  ^Scktitidt't  JahrhUck^r^  Bd.  clx.  p»  ISO. 

t  For  eaaea,  aee  Ncuhort^  J^um.  filr  Pharmacodynamik^  ISfi©.  Bd.  if.  p.  4SS,  atio^iKB* 
cue^  Kiobtcr,  Oaipar't  Vx^Httyihv^^hrift,  Bd.  xx.  p.  177;  TardieOi  Ann,  d*Bjfg*^  IS^  foL 
L;  TuUdo  Med.  and  Surg,  Jo«r%v.,  3«A^,\^-l%. 
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gaatrio  irritation,  thirst,  diarrhoea,  burning  pain  in  the  feet,  and  con- 
volsions  are  said  to  have  preceded  death.  In  the  second  cose  (Dr.  G. 
S.  Oldright,  Canada  Med.  Joum,,  1870,  p.  404),  two  hours  after  taking 
the  drug  (amount  not  stated)  there  were  developed  tingling  in  the 
fingers  and  feet,  cramps  in  the  legs,  arms,  and  chest,  with  dizziness  and 
weakness ;  the  pupils  were  dilated,  the  pulse  was  very  small,  and  a  feel- 
ing of  coldness  was  compUined  of.  These  symptoms  were  relieved  by 
the  administration  of  stimulants  and  the  use  of  external  heat ;  after  a 
time  they  recurred  with  greater  violence ;  finally,  under  the  rcinstitu- 
tion  of  the  measures  previously  employed,  the  face  became  intensely 
congested  and  purplish  red,  pain  in  the  head  was  felt,  the  patient 
seemed  much  excited,*  and  convulsions  were  feared,  but  did  not  occur ; 
there  was  some  diarrhoea,  with  dark-gray  stools.  In  the  case  recorded 
by  Neubert  (loc.  cit),  the  great  coldness  of  the  surface  was  especially 
noted ;  and  as  this  symptom  was  very  prominent  in  the  case  recorded 
in  the  Toledo  Medical  and  Surgical  Journal^  and  has  been  so  commonly 
remarked  in  ergotized  animals,  it  probably  is  characteristic  of  poison- 
ing by  the  drug.  Dr.  Davidson  reports  a  case  with  fiuid  blood,  jaun- 
dice, and  universal  hemorrhages,  attributed  with  doubtful  correctness 
to  poisoning  by  ergot  (London  Lancet,  1882,  ii.  526). 

The  above  summary  of  the  general  symptoms  caused  by  poisonous 
doses  of  ergot  shows  that  the  phenomena  are  mainly  paralytic  in  their 
nature ;  but,  although  an  enormous  amount  has  been  written  about  the 
drug,  we  have  very  little  knowledge  as  to  the  immediate  causes  of  the 
paralysis.  Since  both  Wright  (loc,  cit,  pp.  320,  321)  and  Kohlcr  have 
found  that  the  voluntary  muscles  are  not  affected  by  ergot,  it  would 
seem  that  the  nervous  system  must  bear  the  brunt  of  the  poison. 
Eugene  Haudclin  is  said  to  have  shown  that  the  peripheral  nerves  are 
not  affected,t  and  the  experiments  of  Kohler  have  confirmed  this  so 
far  as  concerns  the  motor  nerves  and  the  watery  extract  of  ergot.  He 
found,  however,  that  those  portions  of  the  drug  not  soluble  in  water 
appeared  to  increase  the  excitability  of  the  peripheral  efferent  nerves, 
and  that  upon  the  peripheral  sensory  nerves  both  portions  of  the  ergot 
acted  as  a  feeble  depressant.  On  the  whole,  it  is  probable  that  the 
chief  action  of  the  drug  is  upon  the  nerve-centres. 

The  chief  interest  to  the  therapeutist  in  regard  to  the  physiological 
action  of  ergot  centres  upon  its  influence  on  the  circulation,  especially 
on  the  blood-vessels,  and  upon  its  action  on  the  impregnated  uterus.  I 
shall  discuss  these  points  seriatim.  Before  doing  so,  it  would  be,  per- 
haps, best  to  speak  of  the  chronic  poisoning  by  ergot;  but,  as  any 
deductions  from  the  symptoms  of  ergotism  as  to  the  physiological 
action  of  the  drug  would  be  at  best  only  inferences,  I  shall  defer  the 
consideration  of  the  subject  to  the  section  on  toxicology. 

•  These  symptoms  were  very  probably  oaased  by  the  large  qaantities  of  alcohol  taken, 
t  Inattg,  DinttrU^  Dorpat,  1871 ;  abetraoted  in  Schmidt* 9  JahrbUeher,  Bd.  eW.  p.  142, 
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Action  on  the  circulation. — Although  the  heart  is  profouodly  affecte 
in  acute  poisoning  by  ergot,  yet  detvth  is  probably  Dot  due  to  this  caiis< 
since  Wright  (loc,  citry  p.  320)  found  that  after  death,  even  though  the 
heart  was  quiet,  it  commenced  to  beat  m  soon  wa  the  congestion  wa 
relieved  by  an  incision,  and  continued  to  pulsate  for  tif\een  minutes. 

One  of  the  earliest  careful  cardiac  studies  of  ergot  ia  that  of  1^^ 
Eberty  (abstracted,  SchmidCs  Jahrbiicher,  Bd.  clviii.  p,  127).     He  fouc 
that  in  the  frog  after  the  injection  of  a  gramme  of  ergotin  the  he 
§ulfers  diastolic  arrest  and  h  unable  to  respond  to  stimuli.     It  is  ine 
ceivable  that  this  can  be  due  to  other  than  a  direct  action  of  the  dn 
upon  the  cardiac  muscle;  yet  Eberty  seems  to  believe  it  is  eausod 
an  influence  exerted  through  the  pneumogastrics,  and  it  is  said  ihtttl 
after  divisioo  of  these  nerves  oven  very  gi-eat  quantities  of  ergotin  are  \ 
powerless  to  produce  cardiac  arrest. 

In  man,  full  doses  of  ergot  nnquestionably  diminish  the  firequeiicj  I 
of  the  pulse,  since  the  phenomenon  has  been  independently  noted  by 
Parola,  Gibbon,  Arnal,  Hardy,  Bcatty  (all  quoted  by  Professor  Stille},] 
and  by  Professors  Bailly  and  See  {Bulletin  Therap,^  t,  Ixxviii.  p,  4^)  J 
but  the  method  in  which  this  reduction  is  brought  about  is  uneert-aiiLl 
The  amount  of  the  reduction  varies  from  ten  to  thirty-five  beats  per 
minute ;  but  very  rarely  is  the  pulse  reduced  below  sixty  even  by  the 
largest  doses.    According  to  Eberty's  experiments,  therapeutic  doaos 
of  the  drug  produce  in  mammals,  as  in  man,  slowing  of  the  hearfi 
beat.     It  was  found  that  in  fi-ogs  the  pulsations  of  the  heart  were  stilll 
affected  after  destruction  of  the  medulla,  but  that  in  mammals,  after 
pamlysis  of  the  peripheral  vagi  by  atropine,  ergot  was  powerless  to  alt 
the  cardiac  rhythm.     Those  experiments,  if  coiTect,  appear  to  prov 
that  ergot  acts  as  a  stimulant  to  the  peripheral  cardiac  nerves,  and  that 
the  reduction  of  the  number  of  beats  is  due  to  this,  and  is  independeat 
of  the  nerve-centres.     Boreischa  has  noticed  that  toxic  doses  quicken 
the  heart's  action^  and  that  under  those  circumstances  galvanization  of 
the  par  vagum  has  little  or  no  etfect  upon  tlie  heart.     It  would  seen 
therefore,  as  if  the  drug  fii*st  stimulated  and  then  paralyzed  the  pcriph 
eral  pneumogas tries. 

As  early  as  1827,  M.  Courhant  advanced  the  opinion  that  ergot  pn>_ 
duces  a  spa^m  of  the  blood-vessels ;  but,  although  his  theory  was  vcr 
generally  adopted^  only  within  a  very  few  years  has  any  eamefit  at-" 
tempt  been  made  to  prove  or  disprove  its  correctncas.     In  1870,  Dr. 
Ch.  L.  Holmes  (Archives  de  Physiol. j  t.  iii*,  1870)  found  that  when 
blood-vossels  of  the  frog*s  web  were  watched  under  the  microscope  and 
the  animal  poisoned  either  with  the  aqueous  extract  of  ergot  or  with 
the  powdered  drug,  the  vessels,  both  venous  and  arterial,  could  be  seen  I 
to   undergo   a   very  great   contraction.     Dr.  A.  Wernieh  ( Virchow'i^ 
Archiv^  1872,  Bd.  Ivi*  p.  510)  observed  that  when  rabbits  in  which  tbM 
arteries  of  the  thigh,  hack,  pia  mater,  etc,  were  exposed,  received  fuUj 
doses  of  ergot,  t\\cfeQ  utVctXcs^  ^ti\]L!v^\i«i  ^«3^tl  \»  "NMA»i^«^o  a  very  remark* 
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able  diminution  in  their  calibre.  Those  observations  have  been  con- 
firmed by  other  observers,  among  whom  may  be  mentioned  Vogt,  Dr. 
S.  Eersch  (loc.  cit),  Max  Schaller  (Berliner  Klin.  Wochenschr.^  1874,  p. 
305),  and  Boldt  (Schmidfs  Jahrbucher,  March,  1872).  The  latter  ob- 
aerver  also  affirms  that  there  ran  through  the  ergotized  capillaries 
wave-like,  peristaltic  spasms.  Patrick  Nicol  and  J.  Mossop  (Brit  and 
For.  Medico-Chir.  Rev.^  vol.  1.,  1872)  have  noted  with  the  ophthalmo- 
scope the  contraction  of  the  retinal  vessels  after  the  exhibition  of  ergot 
in  man. 

If  general  vaso-motor  spasm  be  produced  by  ergot,  unless  the  heart's 
action  be  greatly  weakened  by  the  drug  there  must  be  a  very  decided 
rise  in  the  arterial  pi'essure.  Dr.  Ch.  L.  Holmes  (loc,  cit.)  first  showed 
that  when  the  aqueous  extract  is  injected  directly  into  the  jugular  vein 
of  the  dog,  immediate,  rapid,  and  very  decided  depression  of  the  arte- 
rial pressure  occurs,  with  violent  cries  and  efforts  on  the  part  of  thp 
dog,  followed  by  a  period  of  quiet  and  a  rise  of  the  arterial  pressure 
above  the  normal  point.  As  Kohlor  and  Eberty  (  Virchow's  Archiv,  Bd. 
Ix.  p.  384)  and  myself  have  all  found  that  ergotin  (Bonjean's)  raises 
the  arterial  pressure  enormously  in  frogs  and  mammals,  the  fact  must 
be  accepted  as  proved. 

Dr.  Holmes  tried  the  effect  of  the  injection  of  the  ergot  after  sec- 
tion of  the  cardiac  nerves,  but  obtained  results  so  varying  and  contra- 
dictory that  he  could  come  to  no  other  conclusion  than  that  the  alter- 
ations of  the  arterial  pressure  produced  by  ergot  are  not  dependent 
upon  its  cardiac  action.  In  the  absence  of  details  of  these  experiments, 
we  can  but  accept  this  conclusion. 

The  unexpected  result  in  the  investigation  of  Dr.  Holmes  was  the 
primary  depression  of  the  arterial  pressure,  a  depression  which  at  fii*st 
sight  seems  incompatible  with  the  idea  that  ergot  contracts  the  vessels. 
It  is,  of  course,  possible  that  the  fall  of  pressure  may  be  due  to  an  in- 
tense action  of  the  drug  upon  the  heart ;  but  Dr.  Holmes,  in  order  to 
explain  it,  propounds  a  theory  which  is  very  plausible,  but  which  he 
certainly  does  not  prove  to  be  true.  His  idea  is  that  the  first  fall  of 
the  arterial  pressure  is  due  to  a  spasm  of  the  pulmonic  capillaries, 
hindering  the  blood  in  its  passage  to  the  left  heart,  and  thereby  causing 
venous  repletion  and  arterial  depletion.  It  is  to  be  remembered  that 
he  injected  the  ergot  directly  into  the  jugular  vein,  so  that  the  whole 
force  of  the  remedy  fell  directly  upon  the  pulmonic  circulation.  It  is 
evident  that  this  matters  very  little  if  ergot  produces  vaso-motor  spasm 
only  through  an  influence  upon  the  nerve-centres,  but  that  it  does  make 
a  material  difference  if  the  contraction  of  the  vessels  be  the  result  of  a 
local  action.  Holmes  asserts  that  after  section  of  a  sympathetic  nerve 
and  injection  of  the  ergot  the  vessels  supplied  by  the  divided  nerve  can 
be  seen  to  contract;  and  Wernich  confirms  this  observation.  If  ergot 
does  thus  cause  vaso-motor  spasm,  it  is  plain  that  in  Dr.  Holmes's  ex- 
periments this  spasm  must  have  been  very  intense  in  the  lun^s  before 
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the  fiystetnic  capillaries  were  aflfoetod.  Our  investigator  proved  by  ex- 
periraent  what  a  priori  seems  necessarily  true,  that  if  blood  be  prevented>__ 
from  passing  freely  to  the  lungs  the  arterial  pressure  falls  very  greatly^H 
In  this  connection  it  is  worthy  of  notice  that  the  period  of  arterial  doN^^ 
prestiion  toUowing  the  injection  of  the  drug  into  the  jugular  vein  wa^^ 
very  brief  In  the  only  experiineot  detailed  in  full  by  Dr.  Holme^^^ 
the  pressure  began  to  rise  io  throe  minutes  at^er  the  completion  of  th^^^ 
injection ;  in  ^vq  minutes  it  was  nearly  nonnal,  and  itt  eleven  mi»-^^ 
utes  it  was  uhovo  the  normal  point.  If  the  asserted  facta  are  all 
the  thooiy  of  Br,  Holmes  is  plausible.  It  is,  however,  very  doubt fj^ 
whether  the  ergotrc  spasm  is  local  in  its  origin.  Evidence  derive 
from  judging  by  the  eye  as  to  whether  a  vessel  does  or  docs  not  con- 
tract must  bo  taken  cum  ^rano  solis^  and  the  observations  of  Ilolmw, 
of  \yernich,  and  of  J,  H.  Peton  (De  I' Action  de  I' Ergot,  Paries,  1878)  m 
llirectly  contradicted  by  the  appai'cntly  careful  and  elaborate  experi- 
ments of  Dr.  Paul  Vogt  {Berlin,  Klin.  Wochenschr,^  186l>,  No,  xii.),  in  ' 
which  the  dilated  vessels  of  the  ear  of  a  rabbit  whoso  cervical  ganglioa 
had  been  extirpated  could  not  be  made  to  contract  by  ergot.* 

The  results  obtained  by  P.  Eberty  {Inaug,  Dissert.,  Halle,  1873)  aw  J 
in  accord  with  those  of  Yogt,  and  disagree  with  those  of  Dr,  Holmes,  | 
especially  in  their  bearing  upon  the  question  whether  the  contraction  I 
of  the  arteries  is  centric  or  peripheric  in  its  origin.     He  finds  that  ihej 
arterial  pressui-e  rises  directly  and  enormously  afler  the  injection  of  J 
orgotin.     This  rise,  which   he  acknowledges  to  be  chiefly  duo  to  tbdj 
contraction  of  the  vessel  ocoui^  in  the  veins  as  well  as  in  the  arter 
and  in  the  frog  as  well  as  in  the  dog  and  the  rabbit.     According  to  hii ' 
experiments,  it  must  be,  at  least  in  the  bulmchian,  centric,  since  in  tho 
frog  it  does  not  take  place  after  destruction  of  the  medulla.     He  also 
found  that  after  the  inhalation  of  nitrite  of  amyl  the  ergot  caused  risei 
of  the  arterial  pi-ossure.     It  is  a  fair  inference  that  if  tho  vaso-motJ 
spasm  be  centric  in  the  frog  it  is  also  so  in  the  mammal. 

In  an  especial  iuv^estigation  of  the  subject  (PA/7/7,  Med.  Times^vol* ivj 
I  found  that  ergot  in  injected  into  a  vein  does,  as  Holmes  states,  prodi 
in   tho   mammal  an  immodiate  fall  of  tho  arterial  pressure,  which 
shortly  followed  by  an  enormous  rise.     I  also  found  that  division  of  the 


*  In  A  Aeries  of  e^porimDnts  made  by  Professor  S,  Bingc^r  and  Dr.  H.  Sainsbtiry  (BnU 
Med.  t/ount,,  Jan.  1884)  upon  tortobea  Qccording  to  tbe  DK^thud  of  G&aken  (»ee  DigUali^  p^^ 
3^3)|  tho  Addition  of  ergotiD  greatly  iilowed  ibe  riita  of  How  through  tb«  •.rteriolet* 

Tbese  resaLtj  c^rtainf;  appear  to  he  oontrarjr  to  the  pre^lou^  drift  of  oiir  «rid«il<>e  iftj 
■howing  that  «rgot  acts  lociiUjr  upon  tho  reafids.     It  was  foaad,  however^  that  tfao  addltiusi 
of  eri^otin  to  the  tftline  soltition  uacd  bad  no  dbtrnt^t  effect  ontil  there  was  ten  percent  of  tb< 
extract  in  aolntioo.    Ton  por  cent,  of  «rgf>tin  U  ^nooj^b  very  seriously  to  iaflae^n<^e  the  ▼belditj 
of  the  Baline  iolaiion,,  and  k  is  probiiblo  that  tbo  slowing  efToct  of  the  orgotin  wa«  thc»  reiaiti 
of  altered  phyAleal  oondit'ionfi, — a  ooDcluslon  which  is  comtborated  by  the  fact  that  the  r«ieo]iriJiI 
clearly  tkow  complete  lou  of  vitality  in  all  partd  of  the  toriotao  ex|ioriuiented  with»  a  Inn  of  ' 
rttatity  which  in  atl  probability  was  aharcd  by  the  arteriM.     Certatuly  thc«e  experltnrDL)  eae* 
not  be  a«eepted  oc  ratld  in  oontradk-tiun  of  the  older  reauiu. 
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oord,  t.«.,  yaso-motor  paralysis,  does  in  dogs  prevent  the  rise  of  the 
pressure.  It  must^  therefore,  be  considered  proved  that  moderate  doses 
of  ergot  cause  a  rise  of  the  arterial  pressure  by  stimulating  the  vaso-motor 
centre;  and  that  the  first  fall  of  pressure  is  due  to  a  direct  action  on  the 
cardiac  mosclo,  upon  which  the  ergotin  is  at  once  precipitated  when 
thrown  into  the  jugular  vein,  is  demonstrated  by  the  facts  that  the  fall 
does  not  occur  when  the  drug  is  introduced  gradually  into  the  circulation 
by  hypodermic  injection,  and  that  the  drug  is  a  poison  to  the  cardiac 
muscle,  as  was  shown  in  my  experiments  as  well  as  in  those  of  Eberty. 

Haudelin  is  stated  to  have  found  that  the  arterial  pressure  falls  aiter 
the  exhibition  of  the  poison.  Brown-Sequard  has  insisted  (Archives  de 
Physiologic,  1870,  t.  iii.  p.  434)  that  in  ergotic  poisoning  there  are  two 
periods, — first,  vaso-motor  spasm,  and  secondly,  vaso-motor  paralysis ; 
and  Haudelin  noted  a  fall  of  arterial  pressure  after  toxic  doses.  Dr.  Bo- 
reischa  {Arheiten  Pharm,  Labor  at  Moskau,  i.  55)  also,  in  a  number  of  ex- 
periments, using  Bonjean's  ergotin,  found  a  very  decided  fall  of  pressure 
produced  by  the  drug.  In  none  of  these  experiments  was  there  any 
rise  of  pressure  at  all :  either  the  ergotin  used  was  not  equivalent  to 
that  employed  by  Holmes  and  myself,  or  else  the  result  obtained  was 
dependent  upon  the  use  of  very  large  doses.  In  a  series  of  experiments, 
Boreischa  found  that  the  fall  of  pressure  after  section  of  the  spinal 
cord  high  up  was  proportionately  not  nearly  so  great  as  in  the  normal 
animal.  This  indicates  that  the  fall  of  pressure  was  due  to  vaso-motor 
palsy.  It  would  seem,  therefore,  that  the  conclusions  of  Brown-Sequard 
are  correct,  and  that  decidedly  toxic  doses  of  ergot  lower  the  arterial  press- 
ure, by  depressing  both  the  heart  and  the  vaso-motor  centres. 

Action  on  the  intestines. — ^The  fibres  in  the  coats  of  the  blood-vessels 
are  certainly  not  the  only  non-striated  muscles  upon  which  ergot  acts : 
indeed,  the  probabilities  are  strong  that  the  drug  influences  muscular 
fibre  of  this  character  wherever  it  exists  in  the  body.  There  is  con- 
siderable evidence  to  show  that  it  causes  increased  intestinal  peristalsis. 
In  Dr.  Wright's  experiments  (loc.  cit,  p.  320)  the  intestines  were  found 
in  very  active  peristalsis  at  the  post-mortem  examination  of  the  poisoned 
animal.  Dr.  Wornich  (Virchow*s  Archiv,  1872,  Bd.  Ivi.  p.  515)  noticed 
that  very  violent  peristaltic  movements  followed  the  injection  of  ergot, 
as  was  seen  not  only  in  rabbits  whose  abdomens  were  opened,  but  in 
some  cases  even  through  the  uninjured  walls;  and  Haudelin  has  con- 
firmed his  observations. 

Uterus. — Upon  the  uterus  of  parturient  women  ergot  exerts  a  very 
pronounced  and  fixed  influence,  increasing  the  length  and  force  of  the 
pains,  and,  if  it  be  given  in  sufficient  dose,  causing  after  a  time  violent 
tetanic  cramp  of  the  whole  organ.  The  drug  certainly  acts  in  this  re- 
spect upon  the  lower  animals  as  it  does  upon  man,  since  Youatt  states 
that  in  a  large  experience,  both  with  monogastrio  animals  and  with 
loiminants,  he  has  never  known  the  drug  to  fail  in  its  action  on  the 
ute  us  of  the  parturient  female. 
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The  action  of  ergot  in  producing  contraction  in  the  inipregiiated 
but  not  parturient  womb  is  by  no  means  bo  constant.     Upon  animiilji, 
Dr,  Wright  found  it  to  fail  in  all  of  a  number  of  trials,  as  did  also  Bon. 
jean  in  a  ttinglc  experiment*     On  the  other  hand,  Diez  (Stille,  Therapru- 
tica,  2d  ed.,  vol  ii.  p.  585),  Oslere  (Ibid.),  and  Percy  and  Laurent  ilbii) 
found  it  to  cause  abortion  In  guinea-pigs,  sows,  rabbitB,  cows,  and  cats; 
and  M.  Bodin  has  reported  an  epidemic  of  abortion  occurring  among 
OOW0  near  Troia  Croix,  which  he  attributes  to  feeding  upon  crgotizcd 
gni««es  (Journal  des  Connaissances  Med,,  1842).    The  eTidonce  of  those 
who  have  used  ergot  for  the  induction  of  premature  labor  in  womnii 
tallies  very  closely  with  tiiat  which  is  brought  forward  in  regard  to  die 
lower  animals.    As  the  matter  is  so  settled,  I  shall  not  enter  into  an  ebbo- 
rate  discussion  of  the  effects  of  ergot  upon  pregnant  women.    To  show 
that  the  fungus  verj^  often  will  act  as  an  abortifacient,  it  is  only  neces- 
sary to  quote  Professor  Eimisbothum,  who  states  {Obstetric  Medidu, 
Phila.,  1860j  p.  318)  that  he  has  made  a  "great  number  of  trials,*'  and 
found  that  *' expulsive  action  soon  followed  its  exhibition,  with  very  fe^ 
exceptions."     It  cannot  be  gainsaid,  however,  that  very  often  the  drug] 
has  failed:    sometimes,  no  doubt,  because  of  poor  quality  or  beeauas] 
given  in  insuflfiicient  dose,  yet  sufficiently  often  to  show  that  its  abor 
facient  action  is  uncertain  * 

Whether  the  utcrino  disturbance  is  of  centric  origin,  or  is  due  toj 
direct  action  of  the  drug  upon  the  uterus  and  its  nerve-fibres,  is  undo 
eided,  although  the  drift  of  the  present  evidence  is  towai\ls  a  peripheral! 
action.    Dr.  Wcrnieh,  in  two  experiments,  faund  that  no  vermicular 
movements  were  y>roduced  in  the  unirapregnated  womb  by  ergot  after 
section  of  the  spinal  cord ;  but  in  one  of  these  experiments  the  aDima|H 
was  so  feeble  as  to  destroy  any  possible  force  the  result  might  hare, 
and  I  do  not  think  much  weight  is  to  bo  attached  to  the  evidenc^e.    On 
the  other  hand,  Boroischa,  in  several  experiments,  succeeded  in  pi^<>^| 
ducing  violent  uterine  movements  after  dividing  all  the  nervous  con-^* 
nections  of  the  organ. 

Therapeutics. — As  a  therapeutic  ngent^  ergot  is  emploj'ed  both  bj 
the  obstetrician  and  by  the  physician;  and  I  shall  consider  these  use 
of  it  separately. 

Owing  to  the  power  that  ergot  possesses  of  intensifying  labor-paic 
it  has  long  been  used  in  uterine  inertia  during  parturition.     Indeed,  i 
was  for  this  purpose  that  the  drug  was  first  employed  in  medicine,  \ 
thereby  acquired  the  name  of  pulvis  parturiens.     The  literature  of  thd 
subject  is  immensCj  and  all  imaginable  opinions  as  to  the  effects  of  th^ 
drug  when  given  in  labor,  and  as  to  the  advisability  of  its  emplojrmentj 
have  been  advanced;  but,  without  discussing  these,  I  shall  here  simplj 
point  out  the  clearly-established  rules  for  its  use,  and  the  clinically-! 


•  For  a  more  ckborAte  set  ting' forth  of  (he  tuaUcr,  the  reader  mftj  coDtalt  Proft 
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detonninod  dangers  and  advantages  of  its  employment.  If  ergot  bo 
given  in  very  small  doses  during  labor,  the  natural  pains  are  simply  in- 
tensified ;  but  if  the  dose  be  large  enough  to  have  a  decided  effect,  their 
oharaoter  is  altered :  they  become  not  only  more  severe  but  much  more 
prolonged  than  normal,  and  finally  the  intervals  of  relaxation  appear 
to  be  completely  abolished  and  the  intermittent  expulsive  efforts  are 
changed  into  one  violent^  continuous  strain.  It  is  evident  that,  if  the 
resistance  be  sufficiently  great,  this  may  endanger  the  safety  both  of 
the  mother  and  of  the  child.  The  dangers  to  the  mother  are  twofold : 
there  is  a  possibility  of  the  uterus  rupturing  itself  by  its  efforts ;  and, 
when  the  head  comes  down  upon  the  perineum,  if  the  soft  parts  be 
rigid  there  is  a  very  strong  probability  that  they  will  be  lacerated. 
The  danger  of  uterine  rupture  is,  I  think,  a  remote  one ;  for  although 
several  alleged  cases  have  been  recorded,  yet  in  very  few  is  the  accident 
doarly  traceable  to  the  asserted  cause  (see  Stills,  Therapeutics,  2d  ed., 
vol.  ii.  p.  591).  The  fatal  character  of  the  accident  is  such,  however, 
that  the  possibility  of  its  occurrence  should  always  prevent  the  reckless 
use  of  the  drug. 

The  improper  use  of  ergot  is  far  more  serious  in  its  effects  upon  the 
child  than  upon  the  mother.  During  a  violent  uterine  contraction,  the 
passage  of  the  blood  from  the  placenta  to  the  child  must  be  interfered 
with,  or,  in  other  words,  the  respiration  of  the  foetus  is  temporarily 
stopped,  so  that  its  life  depends  upon  the  aeration  of  the  blood  during 
the  intervals.  If  the  latter  be  very  much  shortened,  the  life  of  the 
child  is  greatly  imperilled;  and  if  they  be  abolished,  it  must  be  de- 
stroyed, unless  delivery  occurs  in  a  very  few  moments.  These  consider- 
ations are,  I  think,  sufficient,  without  further  discussion,  to  show  the 
imperativeness  of  the  rule  never  to  give  ergot  in  uterine  inertia  when 
there  is  much  resistance,  either  in  the  bony  or  in  the  soft  parts  of  the 
mother.  In  primiparsB  such  resistance  is  always  to  be  looked  for,  and 
its  degree  often  difficult  to  judge  of  beforehand ;  and  in  such  women 
ergot  should  not  be  used  at  all  for  the  purposes  of  expulsion.  Even 
under  the  most  favorable  circumstances  for  its  employment — when  the 
woman  has  previously  borne  children,  when  the  bony  pelvis  is  capa- 
cious, and  the  soft  parts  are  relaxed  and  dilatable — its  use  should  be 
entered  upon  with  caution ;  and  if  the  accoucheur  be  skilful  in  the  ap- 
plication of  instruments,  cases  must  be  rare  in  which  the  latter  are  not 
preferable  to  the  ecbolic. 

In  women  of  lax  fibre,  with  roomy  pelves,  ergot  may  be  used  in 
uterine  inertia  if  instruments  are  not  at  hand,  or  if  they  are  objected 
to,  or  if  the  obstetrician  is  timid  in  their  application. 

At  the  close  of  parturition,  ergot  is  very  commonly  employed  to 
prevent  post-partum  hemorrhage ;  and  in  this  case  there  is  no  objection 
to  its  use,  and  the  remedy  is  invaluable.  But,  as  it  requires  from  fifteen 
to  twenty  minutes  for  its  action  when  given  by  the  mouth,  ergot  ex- 
hibited in  this  way  cannot  be  relied  upon  to  arrest  fioodiu^^lL^w  vt»%A& 
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already  sot  in.     To  prevent  the  occuiTonee  of  tho  latter,  it  is  an  exeel-^ 
lent  role  to  give  a  full  dose  of  the  ecbolic  when  the  child's  head  is  wel!^ 
down  upon  the  perineum  and  beajinning  to  emerge  at  the  vulva.     AflCv^^ 
hibor,  if  a  tendoQcy  to  blooding  m  manifested,  ergot  may  be  admiaist 
hypodermically. 

For  the  induction  of  premature  labor,  ergot  has  been  and  still  is  -^ 
Bome  extent  used  ;  but  it  is  uncertain  in  its  action,  and  offers  no  adve 
tagcs  over  instrumental  methods. 

Tho  success  of  ergot  in  arresting  hemorrhage  after  labor  Boon  U 
to  its  use  in  uterine  hemorrhages  in  other  than  parturient  or  pregns/i|l 
women ;  and  the  next  step  beyond  this  was  its  employment  in  otherl 
hemorrhages.     In  all  forms  of  hemorrhage  in  which  no  direct  local  ap. 
plication  can  bo  made,  ergot  is  to-day  probably  the  most  generally  \ 
remedy ;  and  even  when  local  applications  can  be  made,  ergot  may  oPteilJ 
be  exhibited  internally  as  an  adju%aint  to  the  local  styptic.     It  h  thm] 
employed  in  wenorrhagia^  in  hivmopty&is^  hemorrhage  from  the  (juiRiA 
epistaxis,  etc.     Ergot  acts  with  especial  rapidity  and  efficiency  in  thede] 
cases,  if  given  bypodcrmieally :  used  in  this  way,  the  suddenness  of  I 
result  in  h*emoptysis  is  sometimes  surprising.     Even  when  the  hemoiv 
rhage  is  apparently  dependent  upon  a  dyscrasia,  as  in  purpura  ha 
rhagica^  the  hypodermic  injection  of  ergotin  may  produce  the  happie 
results  (eases,  Brit,  Med,  Journ.y  ii,,  1874;  PhUa,  Med,  TimeSy  voL  v.) 
The  value  of  the  drug  in  hemorrhage  is  no  doubt  dependent  upcm  it 
power  of  contracting  the  small  vessels.      In  colliquative  ntght-^iceaii 
due  to  relaxation  of  the  blood-vessels,  ergot  is  a  most  efficient  romodyJ 

Allied  to  its  use  in  hemorrhage  is  the  employment  of  ergot  in  f» 
largement  of  tho  spleen  from  various  causes.    Dr.  Da  CoiJta  was  the  fir 
to  suggest  hypodermic  injections  of  the  drug  for  this  purpose,  and 
claims  to  have  even  cured  leukaemia  {Amer,  Journ.  Med,  Sci.,  Jan,  1875) 

It  was  the  supposed  action  of  ergot  upon  the  muscular  fibras 
tho  walls  of  the  vessels  that  led  Professor  Langenbeck  to  try  the  effect 
of  the  hypodermic  injection  of  the  remedy  in  anturism.     The  result 
obtained,  as  reported  in  the  Berlin.  Khn.  Wochenschr,  (vi,,  1869),  ^'^^ 
surprising.     How  far  surgeons  have  followed  up  this  matter  I  do  not 
know  ;   but,  according  to  Dr,   Paul  Yogt  (Berlin.  Klin,    Wochcnschr,^ 
March,  1872),  Schneider  has  cured  a  case  of  femoral  aneurbm,  an 
Dutoit  one  of  tho  subclavian.     Yogt  has  himself  employed  the  r«med| 
euocossfuHy  in  a  very  severe  case  of  varicose  veins  of  the  legs,  of  manj 
years'  standing.    The  remedy  is  injected  into  the  immediate  neighbor 
hood  of  the  aneurism  or  varix,  one  or  two  grains  of  tho  extract 
ergot  being  employed  every  day,     A  good  deal  of  local  swelling  and 
hardness  is  induced,  and  the  good  achieved  has  probably  been  simply 
the  result  of  the  local  inflammation. 

Yeiy  many  yeai*8  ago,  Dr.  F.  E.  Barlan-Pontayral  proposed  (Journ. 
des  Sci,  mid.'\)ratiques  de  MontpeUier^  tomes  vi,,  vii.)  the  use  of  ergot  tq 
chronic  dysentery  aviA  diarrktiLa^  ou  ^t^QuvkV.  ^^'t  \\»  y^^^"^  ^^  ^-assAin^  con- 
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traction  of  the  capillarios ;  and  Massolaz,  in  an  epidemic  of  chronic 
diarrhoea  among  the  French  troops  serving  in  the  East,  found  that 
the  suggestion  was  well  timed.  Although  Barlan-Fontayral  afterwards 
published  a  book  {Le  Seigle  ergote  et  de  V Application  de  VErgotine  a  la 
Cure  de  la  Dysenterie  et  de  la  Diarrhee  chroniques^  Montpellior,  1858) 
upon  the  subject,  it  attracted  little  or  no  attention.  In  1871,  Pro- 
fessor A.  Luton,  of  Rheims  ( Gaz.  Hebdomad.^  Oct.),  stated,  as  some- 
thing new,  that  he  had  used  ergot  with  remarkable  success  in  a  violent 
and  protracted  epidemic  of  dysentery.  Successful  cases  of  chronic  diar- 
rhcea  are  also  reported  by  other  observers  (see  Schmidt's  Jahrhuchety 
Dec.  1871;  Lancet^  1876,  ii.  409):  so  that  trials  of  the  remedy  should 
be  made  in  all  obstinate  cases. 

Another  employment  of  ergot  for  the  purpose  of  restraining  exces- 
sive secretion  is  in  galactorrhcea,  in  which  affection  it  has  been  used 
with  success  by  Dr.  Le  Grendre  (^BulL  Therap,,  t.  Ixxvii.  p.  282),  who 
was  led  to  employ  it  by  an  observation  of  Drs.  Poyet  and  Commar- 
mond  (Annal.  de  la  Soc,  de  Med.  de  Saint-Etienne  et  de  la  Loire^  1863) 
that  wet-nurses  fed  upon  ergotized  bread  lost  their  milk. 

The  action  of  ergot  upon  the  blood-vessels  suggests  its  employ- 
ment in  those  cases  in  which  there  is  local  or  general  dilatation  of  the 
vessels.  I  have  used  it  in  pulmonic  congestion  with  apparent  good 
results,  and  it  has  been  highly  lauded  in  the  first  stages  of  pneumonia 
by  several  clinicians,  especially  by  Dr.  J.  E.  Kelly  (^Med,  Register^ 
1887),  as  giving  immediate  relief  when  injected  hypodermically  in  low 
forms  of  pulmonary  hypercemia,  such  as  occur  in  typhoid  fevers.  It 
will  probably  also  be  found  of  service  as  a  vaso-motor  stimulant  in 
surgical  shock,  and  it  has  been  used  with  asserted  good  results  against 
cerebral  congestion  following  injuries  to  the  head.  In  case  of  apoplexy, 
by  increasing  the  blood-pressure,  its  tendency  is  to  do  harm  rather  than 
good.  It  has  also  been  especially  commended  in  congestion  of  the  spinal 
cord  by  Brown-S^uard,  Hammond,  Beard,  and  others,  and  I  have  my- 
self used  it  with  satisfaction.  Dr.  Hampol  {Practitioner,  vol.  i.  p.  263) 
recommends  it  in  whooping-cough,  Mr.  Wonkes  believes  the  pain  of 
neuralgia  (Ibid,,  p.  257)  to  be  duo  to  congestion  and  serous  effusion  into 
the  nerve-sheaths,  and  has  used  ergot  with  asserted  good  results.  Dr. 
Daniel  H.  Kitchen  (Amer.  Journ,  of  Insan,,  July,  1873)  has  employed  it 
with  great  success  in  headaches  of  the  most  diverse  and  even  opposite 
origins,  and  has  cured  (?)  epilepsy  with  it.  In  the  latter  disease  he  con- 
tinues its  use  for  months.  Dr.  Dehenne  (^Munich  Med,,  xlv.  86)  states 
that  he  has  obtained  most  remarkable  effects  in  the  relief  of  diabetes 
by  subcutaneous  injections  of  ergotin.  The  action  in  the  relief  of  the 
glycosuria,  thirst,  and  polyuria  is  usually  immediate,  but  in  most  cases 
the  symptoms  return  upon  the  cessation  of  the  treatment,  although  in 
one  instance  the  effect  was  permanent. 

In  1872  (Berlin.  Klin.  Wochenschr,,  Juno  17),  Professor  Hildebrandt 
announced  that  in  nine  cases  of  fibroid  tumors  o(  tVi^  mV^yvsa  Vw^  W'^'^^s^ 
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with  the  utmost  advantage  hypodermic  injections  of  ergotio ;  and  ih 
practice  has  IjKJon  followed  very  widely  on  this  continent.  It  is  scarce] 
to  be  doubted  that  cures  are  Boraetimes  eflTected ;  but  probably  in  the  l 
majority  of  cases*  the  drug  simply  leaiseas  the  uterine  congestion,  audi 
does  good  precisely  as  it  does  in  chronic  subacute  metritis  and  in  5«6wl\>-| 
luiion  and  hypertrophic  of  the  uterus  (Meadows,  Practitioner^  vol  L  p.  J 
1G6);  it  may  be  that  somotimcH  it  strangles  the  growth  by  eauikgl 
uterine  contractions.  If  the  latter  be  the  ease,  a  cure,  as  is  ^us^ted 
by  Professor  Goodeli  {Proceed.  Med,  Soc,  of  Pennsylvajua,  1873).  i§  to 
bo  expected  from  the  remedy  only  in  mural  and  eubmucoid  tumori. 

An  objection  to  the  method  of  Ilildebrandt  is  the  great  pain  and 
local  inflammation  which  often  result;  and  Goodcl  I  proposes  as  a  sub- 
stitute the  use  of  enema ta  or  soppositories  containing  the  drug. 

Some  years  ago,  led  by  a  fancied  resemblance  between  the  pbjsb 
logical  action  of  ergot  and  that  of  quinine,  Dt.  Duboue  pi"oposcd  tb 
fungus  as  a  suceedaneum  to  the  allialoid  in  imtlarial  fevers^  and  i^ 
support  of  his  views  he  published  a  book  entitled  Recherches  stif 
Proprietes  therapeutiques  du  Scigle  ergote]  Paris,  1873.  He  brou 
forward  some  evidence  of  the  value  of  the  remedy;  but  the  lait^ 
has  siiared  the  fate  of  the  older  substitutes  for  the  South  Americi 
specific.  Dr.  Th.  Clemens  {Deutsche  EUnik,  1865,  p.  267)  affirms 
ergot  affords  the  most  potent  relief  in  tho  ammoniacal  cystorrkaa 
paraplegics.  He  gives  it  intcrnallVi  but  especially  uses  injocrions  ia| 
tho  bladder  of  a  solution  of  ergotin  (gr.  ii  to  fjv),  Ergotin  supp 
tories  are  asserted  to  be  of  great  value  in  hemorrhoids  (iV^,  F.  i£<| 
Mecord^  xvl  503).  I  bave  used  them  in  one  or  two  casea  witho 
beueht. 

ToxicoLOOT. — Enough  has  already  been  said  in  regard  to  the  ac 
poisoning  by  ergot,  except  it  be  to  state  that,  when  abortion  is  thr 
cned  from  its  ingestion,  in  the  maintenance  of  perfect  quiet  and  in 
free  exhibition  of  opium  arc  to  be  found  all  the  measures  of  relief  I 
our  command. 

Since  the  days  of  Galen,  there  have  swept  over  larger  or  stnAlb 
district.*?  of  Europe  epidemics  of  diseases  which  have  been  attributed  i 
ergot.     In  many  parts  of  Europe  rye  bread  forms  the  great  stay 
article  of  food  of  the  lower  classes.     It  always  contain!^  a  small  quan- 
tity of  ergot  but  not  enough  to  bave  any  deleterious  effect  upon  the 
health.     When  the  summer  is  wet  and  cold,  the  rye  bocomea  veiy  ex- 
tensively orgotized,  so  tliat  the  fungus  constitutca  a  large  proper 
of  the  materially  entering  into  the  bi-ead.     It  is  under  these 
stances  that  there  occur  those  epidemics  of  ergotism  or  chrome  \ 
poisoning  which  have  been  recorded  from  time  to  time  since  tho  da 
of  Galen  and  of  Ccesar.     It  is  not  always  the  rye  that  causes  tb 


•  Se«  Amcr.  Jonrn,  Med,  A\'i.»  July,  1873;  Amer,  Practitioner ^  Mny,  18TS,  Haj^  lSi4 
Augti5t,  18" 4',  Clinic,  \pT\\»\%';^\  LaTvcfci,  ^fl.^,  IST3^  Chicago  Jfci/. /otim,,  1374;  » 
pociollj  Dr.  Bylord**  lL^4ics.*|  Trtini*  Amer*  Mtd,  A.Mot,,VS\^* 
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fHghtful  lossos  of  life,  as  Housingor  (Joum.fur  Pharmakodyn,,  Bd.  i.  p. 
405)  has  traced  one  epidemic  to  diseased  oats.  Before  going  further, 
it  seems  proper  to  state  that  Trousseau  and  Pidoux  assert  that  these 
epidemics  are  not  dependent  upon  any  specific  action  of  ergot,  but 
are  either  epidemics  of  blood-diseases  or  simply  the  results  of  im- 
proper and  insufficient  food, — the  outcomes  of  poverty,  wretchedness, 
and  famine.  It  seems  to  me  indisputable  that  some  of  the  various 
epidemics  which  have  been  recorded  were  of  this  character,  but  cer- 
tainly it  is  no  less  indisputable  that  others  were  not.  Moreover, 
numerous  scattered  cases  are  on  record  in  which  a  few  persons  or  a 
family  have  been  affected  with  ergotism  unmistakably  traceable  to  the 
use  of  bread  largely  composed  of  the  fungus.* 

The  scope  of  the  present  work  is  such  as  to  forbid  my  entering  into 
an  elaborate  discussion  of  the  epidemics  of  ergotism,  especially  as  the 
subject  has  no  practical  bearing  so  far  as  the  American  profession  is 
concerned,  since  the  absence  of  deep  poverty  is  so  complete  in  our 
country  that  no  one  would  feed  on  largely  ergotizod  bread ;  and,  in  fact, 
no  case  of  ergotism  has  as  yet  been  recorded  as  occurring  in  the  United 
States.t 

There  are  two  varieties  of  ergotism, — the  spasmodic  and  the  gan- 
grenous. 

Gangrenous  ergotism  has  been  especially  observed  in  France,  and  is 
believed  to  be  the  same  as  the  Ignis  Sacer  or  the  Ignis  Sancti  Antonii 
of  the  Middle  Ages, — an  affection  which  in  922  killed  forty  thousand 
persons  in  Southwestern  France,  and  in  1128-29  fourteen  thousand  in 
Paris  alone.  It  generally  commences  with  itching  and  formications  in 
the  feet,  severe  pain  in  the  back,  contractions  in  the  muscles,  nausea, 
giddiness,  apathy,  with  abortion  in  pregnant  women,  in  suckling  women 
drying  of  the  milk,  and  in  maidens  amenorrhoea.  After  some  time, 
deep,  heavy,  aching  pains  in  the  limbs,  an  intense  feeling  of  coldness, 
with  real  coldness  of  the  surface,  profound  apathy,  and  a  sense  of  utter 
weariness,  develop  themselves.  Then  a  dark-red  spot  appears  on  the 
nose  or  on  one  of  the  extremities ;  all  sensation  is  lost  in  the  affected 
part ;  the  skin,  perhaps  over  a  large  surface,  assumes  a  livid  red  hue, 
and  in  the  foci  of  local  changes  buUaa  filled  with  serum  appear.  The 
adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrene  spreads, 
until  finally  death  puts  an  end  to  the  scene.  Very  generally  the  ap- 
petite and  digestion  are  preserved  to  the  last,  and  not  rarely  there  is 
an  almost  ferocious  hunger.  The  gangrene  is  generally  dry,  the  parts 
withering  and  mummifying;  but  sometimes  it  is  moist,  and  pyo^mio 
symptoms  may  even  be  developed.    Of  course  a  very  large  number  of 

*  For  an  aooount  of  a  modern  epidemio,  see  Deutaeh,  Arch,/,  Klin.  Med,^  xxxiii.  240. 

t  Any  one  eispeoially  interested  in  the  subject  will  find  the  literature  very  well  repre- 
fODted  in  the  references  of  Professor  Still^'s  work  on  Therapeutics,  to  which  may  be  added 
]>aboii6'f  book,  quoted  on  the  previous  page.  For  the  reader  of  German,  a  very  excellent 
r6«iim4  exists  in  Uusomann'i  Ilandbach  der  Toxicologies 
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casofi  do  not  terminate  in  death;  but  tbo  part  inamedintoly  affected  ii 
generally  lost.  In  these  cases  the  toos  most  generally  are  the  portion 
dostroyedj  but  it  may  be  any  one  or  all  of  the  extremities;  and  the 
nose,  bps,  cars,  and  even  the  buttocks,  aometimes  bear  the  brunt  of  the 
disorder. 

Spasmodic  ergotism  may  in  the  lightest  cases  be  manifested  only  br 
itching,  formications,  numbness,  or  complete  anfesthesia  of  the  fiugisrs 
and  toes  or  of  the  buttocks,  and  by  gastro-intestinal  irritation,  as  shown 
by  colic,  vomiting,  diarrhoea,  or  constipation,  and  withal  a  ravenoiw 
hunger.     In  more  severe  eases  tbcso  manifestations  are  Intensified,  and 
spasmodic  symptoms    appear,  violent  and  painful  tonic  contractions 
afteeting  especially  the  flexors  of  the  extremities,  interrupted  at  times 
by  intervals  of  quiet,  but  gradually  gi*o\ving  into  severe  general  tetanio 
paroxysms,  with  opisthotonos  and  emprejstbotonos.     In  the  interralft 
there  are  very  generally  muscular  tremblings,  and  as  the  case  progreeaea 
there  are  developed  cerebral  manifestations,  such  as  disturbaneofi  of  I 
vision,  photophobia,  chromopsia,  hemiopia,  and  ])eriodic  aml^lyopia  and 
amaurosis,  giddiness,  cataleptic  and  epileptic  paroxysms  with  or  with- 
out loss  of  consciousness,  delirium,  and  idiocy.     Gastro-intestinal  symp- 
toms are  always  very  marked,  but  with  them  is  a  eharactoristie  ravenous  \ 
hunger  and  a  longing  for  sour  food  and  drink.     The  skin  is  earthy  of  j 
yellowish  in  Its  tint,  and  is  often  spotted  with  boils  or  pustules  or  aen 
gangrenous  vesicles.    Death  is  ap])urcntly  caused  by  exhaustion  j  and  in 
those  that  recover,  various  local  paralyses,  habitual  spasms,  amaurosia 
mental  aberrations,  or  even  idiocy,  often  remain  through  life.     la  s 
few  cases  the  sj-mptoms  aiH3  still    more  \nolent,  and   the  epinal  and 
cerebral  disturbances  soon  lead  to  death. 

In  some  epidemics  of  ergotism  the  eases  have  been  a  mixture  of  the 
Bpasmodtc  and  gangrenous  forms  of  the  disease. 

Administration.^ — Ergot  may  be  given  in  powder,  but  at  present 
this  method  is  very  rarely  used :  the  dose  is  half  a  drachm  to  tw^l 
drachms.     The  U.S.  Pharmacopceia  recognizes  a  wine  {  Vinum  Ergota 
— 1  to  6.6)  and  a  ftuid  extract  {Extractum  Ergotm  Fiuidum),    The  fir 
of  these  is  a  good  preparation  for  internal  use,  and  may  be  adrainia 
tercd,  as  an  ecbolic,  in  doses  of  half  an  ounce  to  two  ounces*     The  flu 
extract  is,  however,  preferable.     The  usual  ecbolic  dose  is  one  to  tn 
drachms.     In  nervous  diseases  much  larger  doses  are  required:  thu 
in  congostiun  uf  the  spinal  cord  I  usually  begin  with  half  an  omiceyi 
and  inereaao  it  to  an  ounce  throe  times  a  day.*    Of  the  so-called  Ergotin 
two  varieties  have  been  proposed,  that  of  Boujean  and  that  of  Wigs^e 
Bonjoan's  ergotin  is  made  by  exhausting  the  ergot  with  water,  evap 


*  It  wodld  Apponr  that  maiet'tmt*,  owtn^  to  idio^ynonuiev^  even  unall  amount*  of  ifr|ol 
came  much  dUturbunce.  Thux,  Dr.  R.  B.  FiiulkDor  reports  (AVw  York  MetL  J^mm^itm* 
14,  1884)  »  «&«ti  in  which  a  fluiilraohm  of  tbo  fluid  extrn«t  oaosed  great  &lec^tnen,  fw«m«t 
And  rodnctft  of  Ibo  feeti  and  vLolciit  yrickliog  of  the  extremiti<M|  prubtAilj  mt  Lb«  iiuleoacaf 
gBitric  IrritaCviiU. 
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rating  to  the  consistency  of  a  syrup,  precipitating  the  albumen,  gum, 
etc.,  with  an  excess  of  alcohol,  decanting  the  clear  liquid,  and  evapo- 
rating to  the  consistency  of  a  soft  extract.  This  ergotin  is  believed  to 
be  about  ten  or  eleven  times  as  strong  as  ergot,  five  or  six  grains  of  it 
representing  about  a  drachm  of  the  drug. 

The  ergotin  of  Wiggers  simply  contains  everything  in  the  ergot 
which  is  insoluble  in  water.  Kohler  ( Virchoufs  Archiv,  Bd.  Ix.)  has 
proved  that  Wiggers's  preparation  has  no  influence  upon  the  circula- 
tion, but  in  toxic  doses  produces  violent  convulsions.  It  ought  not  to 
be  employed  therapeutically.  Bonjean's  ergotin  is  that  usually  kept 
in  our  pharmacies,  and  represents  all  the  virtues  of  the  remedy.  The 
officinal  eoctract  of  ergot  (Extractum  Ergotce,  U.S.)  is  as  good  for  hypo- 
dermic use  as  Bonjean's  ergotin,  and  in  all  respects  represents  the 
drug  therapeutically.  Its  strength  is  five  times  that  of  the  fluid  ex- 
tract ;  when  used  hypodermieally  ^ve  grains  should  be  dissolved  in  five 
minims  of  glycerin,  ten  minims  of  boiled  water,  and  half  a  minim  of 
carbolic  acid,  and  filtered :  the  danger  of  severe  local  trouble  is  also 
lessened  by  plunging  the  nozzle  of  the  syringe  deeply  into  the  mus- 
cular tissues. 

GrOssTPii  Badicis  Cortex,  U.S. — ^The  root  of  the  ordinary  cotton- 
plant  is  asserted  to  be  used  by  the  negroes  in  various  portions  of  the 
South  as  an  ahortifacient,  and  Dr.  Bouehelle,  as  long  ago  as  1841,  claimed 
for  it  medical  properties  similar  to  those  of  ergot.  It  has  not,  however, 
come  into  general  use,  and  our  knowledge  of  its  properties  is  at  present 
very  scanty  and  uncertain.  In  the  experiments  of  Dr.  I.  C.  Martin 
enormous  doses  produced  heaviness  and  stupor  in  both  frogs  and  mam- 
mals, but  did  not  cause  abortion  in  pregnant  guinea-pigs  and  rabbits  : 
neither  the  spinal  cord,  the  muscles,  nor  the  nerves  were  affected  (ilmer. 
Journ,  Med,  ScL,  Jan.  1882) ;  but  Dr.  H.  I.  Garriguos  has  found  it  a 
most  serviceable  agent  in  arresting  hemorrhage  and  ameliorating  the 
other  symptoms  in  uterine  polypoid  and  fibroid  tumors,  and  even  in 
uterine  cancer.  He  insists  that  the  commercial  fluid  extract  is  inert 
and  the  decoction  must  be  freshly  prepared  (^Quart,  Bull.  Clin,  Soc,  New 
York,  Jan.  1887).  The  oxytocic  dose  of  a  decoction  (5iv  in  a  quart  of 
water  boiled  to  a  pint)  is  stated  to  be  a  wineglassful,  to  bo  repeated 
every  thirty  minutes  as  necessary.  The  remedy  has  also  been  employed 
in  amenorrhcea  and  in  dysmenorrhoea,  in  which  diseases  from  three  to 
^ve  grains  of  a  solid  aqueous  extract  have  been  given  three  times  a 
day.  The  fluid  extract  {Extractum  Gossypii  Badicis  Fluidum,  U.S.)  may 
be  used  in  doses  of  a  fluidrachm. 

The  Smut  of  Indian  Com  ( Ustilago,  U.S.)  appears  to  have  active 
medicinal  properties,  and  should  be  investigated.  It  has  been  used  with 
alleged  success  in  uterine  inertia  during  labor  by  Dujardin-Beaum etz 
{Bull,  Therap.j  xciii.  85).    Dr.  James  Mitchell  has  found  that  in  the 
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fi*og  the  ustilago  maidis  abolishes  sensation  and  reflex  action  bofo^^ 
voluntary  motion;  he  states  that  reflex  action  is  destroyed  at  a  tii^^ 
when  motor  nerves  and  muscles  are  still  active,  and  that  consequent^., 
the  firat  influence  of  the  poison  is  upon  the  sensory  side  of  the  lower 
nervous  system ;  late  in  the  poisoning  the  whole  motor  tract  became 
involved  (Therap.  Gaz,y  ii.  223).    It  has  been  employed  in  thePbilis. 
delphia  Hospital  during  labor  by  Dr.  W.  A.  N.  Borland,  who  has  found 
that  in  doses  of  one  to  two  drachms  of  the  fluid  extract  it  has  a  veiy 
marked  influence  upon  the  uterine  pains,  increasing  them  in  severity, 
frequency,  and  duration.      He  claims  for  it  that  it  will  not  produce  a 
prolonged  tonic  contraction  as  does  ergot.    This  is,  however,  doubtful 
(Consult  also  N.  Y.  Med,  Joum.^  xxiv.  654 ;  Schmidt's  Jahrbucher^  Bd. 
clxxii.  p.  19 ;  Centralbl  fXr  Med.  Wissench.,  1876,  p.  228 ;  Chicago  Mel 
Times,  1879-80,  xi.  434). 


FAMILY  IX-SIALAGOGUES. 


SiALAQOOUES  are  medicines  which  increase  the  flow  of  saliva  and  of 
the  buccal  mucus.  Various  substances,  such  as  mercury,  when  taken 
internally,  affect  the  mouth  and  its  tributary  glands  in  such  a  way  as 
to  produce  salivation :  these  substances  are,  however,  never  employed 
in  medicine  for  this  purpose,  so  that  practically  sialagogues  are  local 
remedies  acting  by  the  induction  of  a  local  impression  on  the  mouth. 
The  influence  which  they  exert  is  a  stimulant  one,  and  most  of  them 
are  more  or  less  irritant.  They  are  used  to  effect  two  distinct  purposes. 
Some  of  them  dissolved  in  the  saliva  pass  over  and  directly  stimulate 
the  mucous  membranes  not  only  of  the  mouth  but  also  of  the  fauces 
and  of  the  epiglottis.  Other  sialagogues,  by  exciting  a  very  great  flow 
of  saliva,  seem  to  lessen  the  congestion  of  the  part. 

In  reference  to  the  first  of  these  modes  of  action,  sialagogues  are 
employed  in  relaxed  conditions  of  the  mucous  membrane  of  the  fauces, 
and  even  of  the  laiynx.  Chief  among  the  substances  so  used  is  cubebs, 
which  when  slowly  chewed  in  the  mouth  exerts  a  very  decided  local  in- 
fluence, and  is  useful  in  relaxation  of  the  fauces,  of  the  uvula,  and  even 
of  the  upper  portions  of  the  larynx.  Either  in  the  form  of  the  berries 
or  made  into  lozenges,  cubebs  is  much  used  by  public  speakei*s ;  and 
in  the  hoarseness  from  relaxation  following  over-use  or  slight  inflamma- 
tion, it  is  often  very  efficient.  Through  their  depletory  influence,  siala- 
gogues  are  sometimes  useful  in  allaying  rheumatic  toothache,  or  other 
rheumatic  irritations  about  the  jaws. 

Pybethrum,  or  Fellitory,  is  the  product  of  Anacyclus  Pyrethrum,  a 
small  herbaceous  perennial,  growing  in  the  neighborhood  of  the  Medi- 
terranean. It  is  a  small  root,  about  the  size  of  the  little  finger,  wrinkled 
longitudinally,  light  brown  externally,  with  bright,  shining  spots  on  the 
surface,  hard,  brittle,  with  a  resinoid  radiated  fracture.  It  is  inodorous, 
and  when  chewed  is  at  first  almost  tasteless,  but  soon  becomes  acidulous, 
saline,  and  acrid,  and  produces  a  very  persistent  burning,  tingling  sen- 
sation, which  is  accompanied  by  a  profuse  flow  of  saliva.  Half  a  drachm 
to  one  drachm  of  it  may  be  chewed  at  a  time  in  painful  rheumatic  affec- 
tions of  the  face,  in  toothache,  in  relaxation  of  the  uvula,  and  in  similar 
disorders.  Taken  internally  in  excess,  it  acts  as  a  narcotic  irritant, 
fifty  minims  of  its  tincture  having  caused  gastro-intestinal  iiTitation, 
with  violent  convulsions,  which  nearly  proved  fatal,  in  a  child  three 
and  a  half  years  old  {Practitioner,  xvii.  86). 
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FAMTTiY  X-EBBHTTTEa 


Tbwbm  «ie  sabttenoes  employed  to  tet  vpon  llie  i 
<tf  the  nose.  Strioitp'epeddiigftheterndioiiMbeqniliede^ftol^ 
drags  which  aie  used  to  ezeite  eeeyetbn  in  the  meal  bmioow  mm 
brane.  Sueh  lemedlee  eie^  hovever,  bo  xsn^wed  as  to  be  liytkA* 
selves  soareoly  worthj  of  notiee.  Hie  emidoyiiieiiiof fnitatiQg  fipm 
to  arouse  the  nerve^eentres  by  stimiilatiiig  the  nerfee  dliitiliiirtii  li 
the  nasal  muoous  membrane  is  a  very  old  and  a  very  popnhri 
AasKth^-softSi  or  prepantions  of  harishov%  so  mneh  nsed  bgr  1 
a  slight  stimnlanti  and  by  otheni  in  xevivfaig  those  who  am 
from  or  tibreatened  with  fainting,  aot  ki  this  manner.  !Ehe 
held  dose  to  the  nostrils  brings  about  the  yoaetion^  not  by  any  dhsii 
sthnnlating  aetion  on  the  cireiilation,  but  by  irtttattiy  the  nasd  bmmoss 
membrane,  as  is  proved  by  the  rapidity  of  its  InfloMMM  and  by  4heM» 
oeedingly  minute  qnantity  which  will  sotnetfmes  aet  eHldent^.  Is  As 
nse  of  hartshorn,  especially  with  yoong  children,  it  is  neeesaaiy  tosav^ 
else  care,  lest  iDJury  be  done  to  the  delicate  mncoos  membrane.  The 
only  errhine  used  for  the  purpose  of  influencing  affections  of  the  iiasd 
passages  themselves  which  is  worthy  of  mention  here  is  cubebs*  Thk 
freely  snuffed  up  in  powder  is  very  useful  in  acute  coryza^  after  the  fint 
stage  of  congestion  and  dryness  has  passed  away. 
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FAMILT  XI-EPISPASTIOS. 


Counter-irritation, — Almost  from  time  immemorial,  physicians  have 
bolievod  that  morbid  processes  in  deep-seated  or  superficial  organs 
could  be  modified  by  irritations  artificially  induced  in  distant  parts.  To 
the  drugs  used  for  producing  these  remedial  irritations  the  name  of 
revulsives,  or  counter-irritants,  has  been  given,  the  process  being  called 
revulsion,  or  counter-irritation.  Latterly,  the  value  of  these  remedies 
in  disease  has  been  questioned,  chiefly  because  not  only  were  the  ac- 
cepted theories  of  their  action  deemed  untrue,  but  also  any  explanation 
of  how  they  do  what  is  claimed  for  them  was  asserted  to  be,  in  the 
present  state  of  our  knowledge,  inconceivable. 

Evidently,  in  studying  the  matter,  the  inquiry  should  be  divided  into 
two  parts,  and  fact  should  be  separated  from  theory ;  the  effort  being 
made  to  ascertain,  first,  whether  experience  does  or  does  not  demon- 
strate that  it  is  possible  by  an  irritation  to  affect  a  distant  part  which 
has  no  apparent  connection  with  the  seat  of  the  new  irritation ;  secondly, 
whether  the  facts  taught  by  experience  are  in  truth  irreconcilable  with 
reason.  In  regard  to  the  first  part  of  this  inquiry,  it  seems  to  me  in- 
disputable that  experience  does  teach,  in  the  most  unequivocal  manner, 
that  an  organ  may  be  afiected  through  a  distant  part.  There  are 
physiological  proofs  of  this,  which  it  is  only  necessary  to  allude  to : 
such  is  the  relation  of  the  uterus  and  the  mammary  glands.  The  proofs 
which  may  be  drawn  from  disease  are,  however,  much  more  numerous 
and  striking.  Thus,  it  is  well  known  that  in  mumps  there  may  be 
relief  of  an  existing  irritation  of  the  salivary  gland  by  a  new  irritation 
of  the  testes;  in  gout,  the  swelling  of  the  toe  will  relieve  the  dis- 
ordered digestion,  etc.  If  it  be  afiirmed  that  these  phenomena,  happen- 
ing during  the  existence  of  a  blood-disease,  are  sui  generis^  the  objection 
cannot  be  made  to  the  paraplegia  produced  by  the  irritation  of  a  calcu- 
lus in  the  kidney,  or  to  the  headache  due  to  the  irritation  of  the  gastric 
mucous  membrane  by  acid,  or  to  the  shoulder-pain  of  diseased  liver,  or 
to  the  amaurosis  caused  by  the  irritation  of  a  decayed  tooth.  A  well- 
known  experiment  of  Brown-Sequard's  illustrates  the  point  so  well  that 
it  may  be  quoted.  In  it  he  found  that  if  one  sciatic  nerve  of  a  guinea- 
pig  be  cut,  epileptic  attacks  may  be  produced  by  gently  rubbing  the 
back  of  the  ear  upon  the  same  side.  A  very  curious  instance  of  an 
external  irritation  affecting  a  deep-seated  part  is  the  duodenal  ulcer 
produced  by  burns,  especially  of  the  abdomen.    The  pathological  evi- 
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donco  of  the  truth  of  the  present  proposition  is  simply  overvrhelminj 
and  fu<;t8  might  be  brought  forward  almost  indefinitely  to  tthow  tha 
irritationfl  arc  capabl*3  of  affocting  the  functions  and  nutrition  of  disla^^. 
parla     This  being  true,  surely  it  is  in  t!io  highest  degree  reasonable  -^ 
BuppuHo  that  artificial  irritations  can  in  a  greater  or  less  measiurc  ^^^ 
controlled  so  as  to  affect  the  cltKtant  organ  for  good  and  not  fur  evil. 

Clinical  experience  has  certainly  demonstrated  that  this  can  bodo^j^ 
Tbo  value  of  any  individual  counter-irritant  in  this  or  that  disease  j^ 
not  the  present  question ;  but  certainly  no  physician  who  has  had  anyi 
practice  can  have  failed  to  see  inalances  of  relief  fmm  the  use  of  I 
counter-irritants,  A  caee  of  obscure  brain-trouble  recalls  itself  at  pro?-  I 
ent  writing,  in  which  stupor  and  a  clear  intellect  alternated  at  will, 
according  as  the  drastic  cathartic  was  given  or  withheld.  The  relief 
of  abdominal  pain,  or  "  stomach-acho,"  by  a  mustai*d  plaster,  is  a  daily 
liursery  ex])enencc. 

From  what  has  been  already  stated,  it  may  bo  laid  down  as  proved  j 
beyond  cavil — first,  that  wo  have  power  to  influence  internal  raorhidj 
pi-occsses  by  creating  external  irritations;  secondly,  that  the  fact  off 
counter-irritation  exists,  whether  we  can  or  cannot  explain  its  rational<5,l 

Physiological  knowledge  is  not  yet  sufficiently  extensive  to  euabU 
iLs  to  perfect  a  theory  of  counter-inn  tat  ion.     The  action  of  these  rem© 
dies  is  complex,  but  1  think  can  bo  explained  at  least  in  part.    There  i 
only  a  certain  amount  of  blood  in  the  borly.     If  it  be  accuTnulutod  lO 
one  place,  it  cannot  be  in  another.     Thus,  the  difficulty  of  studying 
ai\er  a  hearty  dinner  probably  depends,  as  do  the  c^old  feet  so  conimo 
in  feeble  persons  under  such  circumstances,  upon  the  accumulation  oi 
blood,  and  probably  also  of  nervous  energy,  in  the  digestive  organi 
Now,  by  artificial  interference,  by  determined  study,  by  violent  ex« 
cise,  wo  can  often  draw  the  blood  away  from  the  alimentary'  n  i 
into  the  cerebrum,  or  into  the  motor  system,  and  produce  luu 
Clinical  experience  proves  that  wo  can  also  reverse  this  pr<xie8S.     The 
brain  is  excited,  the  blood  is  concentrated  in  it,  congestion  exists,  in 
f^ammation  is  threatened;  a  drastic  cathartic  is  given,  the  blood 
drawn  into  the  intestinal  canal,  and  by  revulsion  the  brain  is  relieved 
Certainly  this  is  not  mysterious,  not  inexplicable.    All  forms  of  counteP 
irritation  cannot^  however,  be  explained  on  the  above  principle.     It 
u  probable,  but  not  a  positive,  teaching  of  modern  physiology  tha 
there  ave  nerves  which  preside  over  nutrition, — the  6o-C4illed  trophu 
nerves.    If  this  be  so,  it  is  to  be  expected,  a  priori^  that  peripheral  irri- 
tations will  cause  reflex  alterations  of  nutrition,  precisely  as  they  causd 
l^eflex  disturbances  of  the  motor  functions.     Further,  whether  these ^ 
ti-ophic  nerves  do  or  do  not  exist,  there  are  vaso-motor  nerves,  and  th 
duodenal  ulcer  of  bums  is  a  positive  proof  that,  either  through  th^ 
trophic  or  through  the  vaso -motor  nerves,  external  irritations  do  pr 
duce  internal  reflex  alterations  of  nutTition.    The  sympathetic  ophthi 
mia  caused  by  a  morbid  eye  in  its  healthy  fellow,  or  induced  by 
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disoasod  tooth,  is  another  instance  of  this  reflex  alteration  of  nntrition. 
As  this  is  trao,  it  seems  to  me  absurd  to  state  that  it  is  impossible  to 
conceive  how  an  external  counter-irritant  can  affect  the  nutrition  of  a 
deep-seated  organ. 

It  is  evident  that  in  all  the  cases  which  have  been  mentioned  of 
external  irritation  causing  disease  in  a  distant  organ  there  is  no  direct 
communication  between  the  part  irritated  and  the  organ  which  is 
secondarily  affected.  And  clinical  experience  confirms  the  evident  d^ 
duction  from  this, — te.,  that  it  is  impossible  to  determine,  except  by 
experiment,  where  the  counter-irritant  should  be  placed  to  affect  most 
powerfully  any  given  organ.  It  has,  however,  been  clinically  demon- 
strated that  the  general  law  for  deep-seated  parts  is  that  the  revulsant 
should  be  put  directly  over  the  part.  When  a  superficial  action  is  de- 
sired, other  directions  are  needed.  We  are  indebted  to  Dr.  Anstie  for 
pointing  out  what  appears  to  be  another  law, — ^namely,  that  when  a 
superficial  part  supplied  by  the  anterior  bi-anches  of  a  spinal  nerve  is 
to  bo  affected,  the  counter-irritant  should  be  placed  over  the  posterior 
roots  of  the  nerve.  Not  only  can  obstinate  neuralgia  often  be  relieved 
by  this  reflex  action,  but  also  the  inflammatory  changes  so  often  coinci- 
dent with  intercostal  neuralgia.  The  law  seems  also  to  apply  to  cervi- 
cal  nerves,  since  the  proper  position  for  the  blister  in  facial  trigeminal 
neuralgia  is  back  of  the  ear  or  on  the  nape  of  the  neck.  Dr.  A.  Du- 
montpallier  affirms  that  the  best  results  of  counter-irritation  are  ob- 
tained by  applying  the  counter-irritant  upon  the  opposite  side  of  the 
body,  so  as  to  be  exactly  symmetrical  with  the  pain,  and  especially 
commends  hypodermic  injection  of  water  as  a  counter-irritant  (^Gaz. 
Hebdomadaire,  Nov.  14,  1879). 

Counter-irritants  may  be  conveniently  arranged  under  two  heads : 
first,  those  which  produce  a  decided  structural  alteration  of  the  %kin, 
including  epispastics;  second,  those  which  do  not  provoke  decided  alter- 
ations of  dermal  structure,  the  rubefacients.  The  indications  for  the  use 
of  these  substances  can  best  be  considered  under  their  respective  head- 
ings. 

As  is  well  known,  any  sthenic  inflammation,  if  of  sufficient  extent 
and  intensity,  may  excite  the  general  system  even  to  the  point  of  high 
fever.  In  this  respect  inflammation  of  the  skin  does  not  differ  from 
that  of  other  organs.  Hence  dermal  irritants  have  a  direct  tendency 
to  arouse  or  excite  the  system,  and  may  be  used  as  general  stimulants. 
It  will  be  seen  at  once  that  it  is  the  nervous  and  arterial  systems  which 
alone  feel  their  influence.  Hence  the  irritants  should  not  be  relied  upon 
in  cases  of  exhaustion,  for  the  only  possible  source  of  absolute  increase 
of  power  to  the  system  is  in  food ;  and  in  exhaustion  those  stimulants 
should  be  employed  which  increase  the  power  of  assimilating  food. 
For  this  reason,  external  irritants  are  useful  as  stimulants  in  conditions 
of  depression  rather  than  of  exhaustion.  Such  conditions  of  depression 
exist  in  acute  collapse  from  any  cause,  in  "  shock"  following  injuries,  in 
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the  first  sta^^e  of  pernicious  malarial  fever,  in  snake*bite,  and  in 
eases  when  the  powers  of  the  system  are  seemingly  overwhelmed  hy^ 
some  depressing  agency*  The  rubefacients  are  preferable  to  blii^teriM 
for  this  purpose,  because  their  local  afler-efFeets  are  eomparative!y  s^j 
trifling  that  they  can  without  injury  be  applied  to  a  very  largo  oxtei^^ 
of  the  surface. 

Epispastics,  vesicatories,  or,  more  colloquially,  blisters,  are  substanc-*,^^ 
which  are  used  by  the  physician  to  produce  that  peculiar  intlammati^^^ 
of  the  euticio  and  outpouring  of  serum  known  as  a  blister.     The  i^-w^ 
mediate  effect  of  a  bli8ter  is  more  sovei-e  and  more  permanent  tl^  ^ 
that  of  a  rubefacient.     Blisters  are  especially  useful  in  inflammatic^^jp^^ 
of  serous  membranes,  such  as  pleuritis  and  peritonitis  ;  are  very  stroa^^_ 
recommended  by  some  practitioners  in  pai"onchymatons  inflammatiooc^^l 
such  as  pneumonia  ;  and  are  often  of  service  in  neuralgia,  and  in  other 
forms  of  nervous  irritation,  such  as  the  maniacal  delirium  of  fevers, 
when  dependent  upon  the  irritant  action  of  a  blood -poison,  and  doc 
upon  exhaustion.     The  amount  of  serum  which  is  poured  out  from  t 
blister  is  sometimes  quite  largej  and  vesicants  have  even  been  used  to 
relieve  dropsy.     In  general  dropsy  their  use  is  simply  unjustifiable ;  but 
in  local  dropsies^  as,  for  example,  serous  effusion  into  the  pleural  sac  or 
into  the  pericardium,  dependent  upon  local  disease,  they  often  do  good, 
not  only  by  affecting  favorably  the  disease-process,  but  also  by  ha»tca* 
ing  the  removal  of  the  effusion. 

In  some  chronic  affections,  long-continued  severe  counter- irritation 
la  requirerl :  in  euch  eases  a  blister  ma^^  bo  "kept  open''  by  the  use  of 
stimulating  ointments,  such  as  the  ungucntum  mczerei.     In  chronic  in. 
flamTtmthn  of  the  joints^  repeated  blistering  is  very  often  of  Berviee.! 
When  the  inflaramatof}*  action  is  rheumadc,  in  my  experience  betlefj 
results  are  obtained  by  repeated  bliatenng  than  by  keeping  a  blister  i 
fiore  by  means  of  irritants.     In  neuritis^  whether  rheumatic  or  other* 
wise,  blisters  aro  often  of  service :  they  shouhl  be  applied  as  a  long  J 
narrow  strip  along  the  course  of  the  nerve.     In  obstinate  local  neura 
gia^  very  mild  blistering  over  the  scat  of  pain,  or  in  accordance  will 
Anstie's  law,  is  sometimes  advantageous. 

The  contra-indications  to 
febrile  excitement  and  a  decided  want  of  vital  power.     In  the  formcfj 
case,  the  irritating  influence  which  they  exert  upon  the  genei*al  etyst^ml 
may  increase  the  constitutional  disturbance  to  such  an  extent  as  to  doi 
far  more  injury  than  any  local  benefit  derived  from  them  can  do  good.1 
When  the  vitality  is  very  weak,  blisters  may  give  rise  to  sloughiof " 
ulcers,  which,  reAising  to  heal,  may  waste  very  seriously  the  already- 
exhausted  system.    Hence,  in  all  acute  diseases  of  such  type  that  tUeJ 
nutritive  forces  are  exceedingly  depressed,  blisters  must  be  avoided,  orl 
must  only  bo  used  with  great  caution.     For  the  same  reason,  great  care 
must  be  exercised  in  their  employment  iu  the  very  young  or  the  very 
aged.     Ycry  rarely  mdti^OL  Vi  «t\X\ViWc  «isi!\sy^  ^ort  \a.\k<5i  <iaa(i  of  a  younj 
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infant,  and,  when  employed,  it  should  be  allowed  to  remain  in  contact 
with  the  skin  only  just  long  enough  to  produce  slight  redness,  and  the 
complete  vesication  should  bo  obtained  by  the  use  of  the  poultice. 

There  are  various  substances  which  are  capable  of  producing  vesi- 
cation, but  the  only  one  in  ordinary  use  is  cantharides.  In  cases  of 
emergency,  a  blister,  it  is  said,  may  be  raised  in  a  very  few  minutes 
by  the  use  of  the  stronger  water  of  ammonia,  a  little  of  which  is  to  be 
kopt  in  contact  with  the  skin  by  means  of  an  inverted  watch-glass.  It 
is  necessaiy  to  watch  the  process  closely,  and  to  remove  the  irritant  as 
soon  as  vesication  has  occurred,  as  the  ammonia  is  very  capable  of 
causing  sloughing. 

OANTHARIS-OANTHARIDBS.    U.S. 

The  dried  bodies  of  the  Cantharis  vesicatoria,  a  beetle  inhabiting 
Southern  Europe,  and  coming  into  commerce  in  Spain,  Italy,  Sicily, 
and  the  southern  provinces  of  Russia.  Spanish  flies  are  from  half  an 
inch  to  nearly  an  inch  in  length,  and  two  to  throe  lines  in  breadth,  and 
have  a  large  heart-shaped  head,  and  brilliant  metallic-green  elytra,  or 
wing-cases.  Their  odor  during  life  is  very  strong  and  fetid,  but  is 
almost  entirely  lost  in  drying ;  their  taste  is  urinous,  very  burning,  and 
acrid.  They  are  taken  in  May  and  June,  when  they  swarm  on  the 
trees  which  they  affect,  by  beating  the  branches  early  in  the  morning, 
when  the  insects  are  torpid  from  the  cold,  catching  them  upon  linen 
sheets,  and  plunging  them  into  hot  vinegar-and-watcr,  or  exposing 
them  to  the  fumes  of  boiling  vinegar.  In  some  places  they  are  gath- 
ered by  smoking  the  trees  with  the  fumes  of  burning  brimstone. 
When  ground,  Spanish  flies  afford  a  grayish-brown  powder,  full  of 
minute  greenish  spangles,  the  remains  of  the  feet,  head,  and  wing-cases. 
The  active  principle  of  cantharides  is  Oantharidin,  which  occurs  in 
white  crystalline  scales,  is  inodorous,  tasteless,  insoluble  in  water,  nearly 
so  in  cold  alcohol ;  soluble  in  ether,  benzole,  the  oils,  and  very  freely  so 
in  chloroform.  Notwithstanding  the  insolubility  of  pure  cantharidin, 
Spanish  flies  yield  their  virtues  to  alcohol  and  to  water. 

Phtsioloqical  Action. — When  a  minute  therapeutic  dose  of  can- 
tharides is  taken,  no  perceptible  immediate  result  is  produced,  and  after 
a  somewhat  larger  quantity  the  only  symptom  is  usually  some  burning 
and  pain  in  urination.  Doses  more  than  just  sufficient  to  induce  this 
should  not  be  employed  in  medicine,  as  the  symptoms  produced  by 
large  amounts  of  the  drug  are  exceedingly  severe  and  distressing. 
Cantharides  is  very  irritating,  and,  when  applied  to  the  skin,  causes  at 
flrst  redness,  with  burning,  then  free  vesication  and  severe  pain,  and, 
if  the  contact  be  longer  maintained,  deep  inflammation  and  sloughing. 
Upon  the  mucous  membranes  it  produces  a  no  less  intense  effect ;  and 
consequently  gastro-intestinal  inflammation  forms  a  prominent  symptom 
of  poisoning  by  it.  Further,  the  active  principle  or  principles  are  un- 
doubtedly absorbed  and  are  eliminated  by  the  kidneys,  coming  in  con- 
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tact  with  almoBt  the  whole  genito-urinary  mucous  membrano ;  hence 
intense  irritiition  and  inflammation  of  these  organs  always  result  from 
the  ingestion  of  an  overdose  of  Spanish  flics, 

Very  soon  after  a  toxic  dose  of  eantharides  has  boon  taken,  the^^ 
sufferer  is  seized  with  burning  in"  the  pharynx  and  oesophagus,  and  ibi^ 
sense  of  strictum  in  the  throat.  The  pain  soon  spreads  to  the  8tomach-___, 
and  vomiting  comes  on.  The  s^^mptoms  i-apidly  increase  in  seventy 
the  abdominal  pain  becomes  very  severe,  and,  in  the  majority  of  casee^^ 
purging  takes  place.  The  matters  rejected  by  the  stomach  aro 
mucoas  (with,  if  the  drug  have  been  taken  in  powder,  little 
specks  through  them),  then  bilious,  and  finally  bloody.  The  stools 
mucouss,  then  fibrinous,  bloody,  becoming  otlen  very  scanty,  but  ex< 
sivcly  numerous,  and  in  their  passage  accompanied  by  great  tonesmo^. 
Probably  in  most  cases,  very  early  in  the  attack  severe  salivation  i$ 
developed,  and  is  frequently  accompanied  by  great  swelling  of  the 
salivary  glands.  Sometimes  death  occurs  in  a  very  short  time,  from 
collapse  produced  by  the  intense  gasti^-intestinal  inflammation  j  but 
more  generally  it  is  postponed  for  some  hour's,  and  a  new  train  of 
symptoms  arises*  Aching  pains  in  the  back,  and  very  frequent  Tnic- 
turition,  indicate  the  commencing  urino-genital  irritation.  These  sjrmp- 
toms  increase  in  intensity  until  there  is  a  constant  irresistible  desire  to 
urinate,  with  violent  tenesmus  of  the  bladder,  and  yet  an  inability  to 
pass  more  than  a  few  drops  of  urine,  which  is  albuminous,  and  not 
rarely  bloody.  In  some  cases  there  is  a  violent  erotic  excitement,  an 
unquenchable  lust,  accompanied  in  man  by  numemus  seminal  emis- 
sions; violent  priapism,  swelling  and  heat  of  the  organs^  and  even 
severe  inflammation  of  the  parts,  indicate  the  intensity  of  the  local 
action  of  the  poison  j  sometimes  gangrene  ultimately  occurs. 

Neither  amatory  desire  nor  true  priapism  is,  hoNVOver,  a  constant 
symptom  in  cantharidal  poisoning  (eases,  Joum.  de  Pharm.  et  de  CKimif^ 
June,  1871):  indeed,  the  former  is  probably  absent  in  the  majority  of 
cases.  Consciousness  and  general  power  are  oflen  long  preserved  am^id 
intensely  severe  local  symptoms  and  agony,  but,  if  the  *iose  have  been 
large  enough,  sooner  or  later  collapse  comes  on,  with  the  usual  aceom- 
panimeuts,  and  the  prostration  deepens  into  complete  powerlessnoss 
stupor,  coma,  and  finally  death.  In  some  cases  violent  hydrophobic 
delirium  and  severe  tetanic  convulsions  are  said  to  have  occurred 
(Tardieu).  Paraplegia  has  been  noticed  in  several  cases  by  Br.  Palle 
{Joum.  de  Pharm.  et  de  Chbme,  June,  1871):  it  was  probabh^  reflex  in 
its  origin,  and  due  to  the  intense  irritation  of  the  genito-nrinary  organs. 

In  animals,  eantharides  produces  very  much  the  same  symptoms  »s 
in  man.  In  dogs,  accor*iing  to  tho  experiments  of  Orfila  and  of  Beau- 
poil,  the  symptoms  of  gastro-intestinal  inflammation  are  more  promi- 
nent than  those  of  irritation  of  the  genito-urinary  ti-aet.  It  has  been 
asserted  that  the  lack  of  erotic  excitement  in  these  cases  shows  that  tho 
medicine  acta  diffcreT\l\y  \\\)oi\t[v^yv  tstv^^  vc^w  ^^CvKiaX^i,    k!%.^\Y<i.t3udy  stated^ 
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however,  erotic  dolirium  is  very  generally  absent  in  fatal  poisoning  in 
man,  while  Schroff  states  that  ten  drops  of  the  tincture  of  cantharidcs 
will  frequently  produce  great  sexual  excitement  in  man,  and  the  whole 
drifl  of  the  evidence  is  that  libidinous  desires  are  much  more  apt  to  be 
caused  by  amounts  of  Spanish  flies  but  slightly  toxic  than  by  fatal 
doses.  Indeed,  the  irritation  caused  by  the  latter  would  seem  to  be 
too  intense,  the  general  perturbation  too  great,  for  erotism  to  be  in- 
duced. There  appears  to  be  some  difference  in  the  effects  of  different 
doses  of  the  drug  upon  animals.  Fatal  doses  very  generally  do  not 
excite  sexual  desire;  but  Schubarth  (quoted  by  StiUe)  found  that 
small  doses  do  cause  evident  salaciousness  and  irritation  of  the  genital 
organs,  while,  according  to  Husemann  (Handbuch  der  Toxicologie,  1862, 
p.  264),  the  peasants  of  Northern  Germany  habitually  give  cantharidcs 
to  cows  when  backward  in  coming  into  heat  at  the  proper  season. 
According  to  Dr.  Cautieri  (Schmidt's  Jahrh,^  Bd.  clxv.  p.  237),  toxic 
doses  of  cantharidcs  rapidly  lessen  blood-pressure  and  the  force  of  the 
cardiac  pulsations,  but  markedly  increase  the  pulse-rate.  lie  found 
in  animals  killed  with  cantharidcs  marked  hypersDmia  of  the  brain 
and  spinal  cord,  and  nephritis.  M.  Gralippe  {Gaz.  Hebdom.^  1874,  p.  439) 
noted  inflammation  of  the  alimentary  canal,  kidneys,  and  bladder. 

Therapeutics. — Cantharides  is  employed  internally  only  for  the 
purpose  of  influencing  the  gen i to-urinary  organs;  and  sufliciont  has 
already  been  said  in  regard  to  this  use  under  the  headings  of  Diuretics 
and  Emmcnagogues.  The  external  use  of  cantharides  is  simply  as  a 
vesicant ;  and  the  employment  of  blisters  has  been  sufficiently  consid- 
ered in  the  general  discussion  of  the  class.  Two  points,  however,  seem 
worthy  of  notice  here :  first,  that  this  drug  affords  the  only  practical 
means  of  blistering  at  our  command ;  secondly,  that  when  it  is  freely 
employed  there  is  always  some  danger  of  the  absorption  of  a  sufficient 
amount  of  the  active  principle  for  strangury  to  be  induced.  In  sus- 
ceptible persons,  therefore,  care  has  to  be  exercised  in  the  use  of 
epispastics ;  and  whenever  active  irritation  of  the  kidneys  exists,  can- 
tharidal  blisters  should  not  on  any  account  be  applied. 

Toxicology. — Sufficient  has  already  been  said  about  the  symptoms 
produced  by  cantharidcs.  The  minimum  fatal  dose  is  not  certainly 
determined,  and  probably  varies  very  much.  According  to  Stille, 
twenty-four  grains  of  the  powder,  taken  in  two  doses,  have  caused 
fatal  abortion,  and  an  ounce  of  the  tincture  has  destroyed  life  after 
the  lapse  of  a  fortnight.  After  death,  intense  injection,  swelling, 
patches  of  exudation,  loss  of  epithelium,  and  other  results  of  inflam- 
mation are  found  along  the  whole  tract  of  the  alimentary  canal ;  in- 
tense hypenemia  of  the  kidneys,  with  contraction  and  injection  of  the 
bladder,  also  usually  exists.  According  to  the  experiments  of  Aufrecht 
{Centralbl  f.  Med.  Wissen.,  1882,  xx.  850),  all  the  forms  of  nephritis 
may  be  produced  by  cantharidin,  but  it  is  probable  that  in  most  cases 
of  poisoning  the  first  change  is  exudation  of  the  white  blood-corpuscles^ 
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rapidly  followed  by  a  desquamative  nephritis,  with  profound  altcmlkHi 
io  the  gloraerules  (&oe  Br.  Ida  Eliaschotf,  Virchow's  Archiv.  xcir.  323). 

There  is  no  known  antidote  to  cantharides,  and  the  treatment  of  tb  ' 
poisoning  must  be  conducted  upon  general  principles.     The  stomich, 
if  not  already  thoroughly  emptied,  should  be  evacuated  at  once  byi 
stimulating  emetic  if  the  stomach-pump  be  not  at  hand.     Large  q^in- 
titiea  of  mucilaginous  or  alliuminous  drinks  should  be  tnken ;  and  ill 
oil}^  BubHtiinccM  should  be  avoided,  as  favoring  the  solution^  and  con^ 
quently  the  absorption^  of  the  poison.     Opium  should  be  freely  exhib- 
ited, especially  by  the  i*ectum,  to  allay  pain  and  relieve  the  stranguir. 
For  the  latter  purpose  warm  sitz-baths  or  general  bathjs  bhouhJ  be  givriLJ 
In  some  cases  leeches  to  the  epigastrium  are  advisable.     When  theiuf-i 
foring  is  very  intense,  the  cautious  use  of  anfesthetics  seems  to  me  not 
only  justifiable,  but  imperative.     In  the  stage  of  prostration,  the  mMS- 
ui^es  to  bo  adopted  are  those  commonly  pitietised  in  collapse  from  poiseiL 

Administration. — The  preparation  of  cantharides  most  common 
used  for  the  production  of  a  blister  is  the  Cantharides  Cerate  (< 
Cantharidi%  U.S.),  which  is  best  spread  upon  sticking-plaster  in  i 
way  as  to  leave  a  margin  about  an  inch  in  width,  which  shall  adhere 
to  the  skin  and  hold  the  plaster  in  its  place.    The  Cantharides  Pap 
(Ckarta  Cafitharidis^  U.S.)  is  thought  to  be  more  elegant  than  til 
plasters  made  of  the  cerate,  and  is  said  to  bo  efficient.     In  order  forj 
blister  to  '^draw*'  thoroughly,  it  usually  has  to  be  left  on  some  eigll 
hours;  but  in  most  cases  the  same  result  can  be  achieved  with  ics 
suffering  by  allowing  the  bli&tcr  to  remain  only  five  or  six  hours, 
until  decided  redness  and  slight  vesication  have  boon  induc4?<i,  and  the 
applying  a  flaxseed  poultice.     In  certain  localities  vesication  requires  1 
much  lunger  application    than  that  just  spoken  of:   thus,  upon  lb«' 
shaved  scalp  a  blister  will  rarely  act  efliciently  in  less  than  twdt 
hours,  and  often  not  in  that  time.    In  maniacs,  in  the  delirioua  aick^  i 
children,  and  in  other  unruly  patients,  it  is  often  necessary  to  put  onl 
blister  in  suuh  a  way  that  the  sick  person  has  no  control  over  iL    Fa 
this  purpose  the  Cantharidal  Collodion  (CoUodium  cvm  Cantkaride,  "CS.) 
may  be  used.     It  is  ordinaiy  collodion  impregnated  with  canthandesf" 
and  on  evaporation  leaves  an  adhesive  blistering  film :  two  or  three 
coats  of  it  should  be  applied,  by  means  of  a  camefs-hair  brush.     Vfht 
there  is  any  especial  danger  to  be  feared  from  absorption  of  the  acttt 
principle,  the  use  of  the  poultice,  after  a  brief  application  of  the  blisti 
as  described  above,  should  always  be  practised.     The  Linimeni  of 
tharides  (Linimentum  CanfharidiSy  U.S.)  contains  turpentine,  and  is 
as  a  violent  rubefacient  liniment.    The  Ceratum  Kxtraeti  Cantharid 
U.S.,  is  probably  an  efficient  blistering  preparation,  but  has  not 
much  tested.     The  tincture  (Tinctura  Cantkaridis^  U.S.)  is  used 
nally  In  doses  of  three  to  five  drops. 


FAMILT  XIL-EUBEFACIENTS. 


BuBEFACiENTS  OTO  thoso  romcdios  which  are  employed  for  the  pur- 
pose of  producing  not  any  permanent  inflammation  of  the  skin,  but  a 
general  intense  irritation,  redness,  and  congestion,  which  shall  exert  a 
temporary  influence,  whose  power  is  the  result  of  the  large  surface  af- 
fected, and  not  of  any  permanent  impression  upon  the  nutritive  acts 
of  that  surface.  Most,  if  not  all,  rubefacients  are  capable  of  causing 
disorganizing  inflammation  if  allowed  to  remain  for  too  long  a  time  in 
contact  with  the  skin. 

The  superiority  of  rubefacients  over  blisters  when  it  is  desired  to 
arouse  or  stimulate  the  system  has  already  been  pointed  out  (see  p.  806). 
It  remains  to  speak  of  the  use  of  rubefacients  in  local  diseases.  They 
are  especially  usefbl  in  sudden  cases  of  severe  pain  due,  it  may  be,  to 
acute  congestion  of  a  part  or  to  some  internal  irritation,  like  that  of 
gout.  Thus,  in  the  ordinary  intestinal  pain  caused  by  irritant  articles 
of  food,  or  more  commonly  by  a  rheumatic,  gouty,  or  other  irritation 
following  exposure  to  cold  or  wet,  rubefacients  are  most  useful.  In 
this  as  in  all  other  cases  of  what  may  be  termed  temporary  functional 
derangement,  when  a  counter-irritant  is  desired,  rubefacients  are  supe- 
rior to  blisters,  because  their  effects  are  not  nearly  so  lasting,  and  also 
because,  for  the  time  being,  they  seem  to  impress  more  powerfully  the 
nervous  system,  breaking  up,  as  it  were,  the  concentration  of  nervous 
energy,  or  calling  off  the  irritation,  or  impressing  the  nervous  system 
in  some  way  which  in  our  present  ignorance  it  is  difficult  to  find  terms 
to  express.  A  correct  idea  of  the  difference  in  the  use  of  the  two  classes 
of  counter-irritants  can  perhaps  be  conveyed  by  saying  that  when  pro- 
found local  alterations  of  nutrition  are  to  be  dealt  with,  blisters  are  to 
be  used;  when  functional  disturbance  is  to  be  met,  rubefacients  are 
to  be  employed.  Blisters  are  useful  in  inflammations ;  rubefacients,  in 
congestions.    Yet  this  rule  cannot  be  applied  with  rigidity. 

SINAPIS   ALBA— WHITE   MUSTARD.    U.S. 
SINAPIS   NIGRA— BLACK  MUSTARD.    U.S. 

The  seeds  of  Sinapis  alba  and  Sinapis  nigra  respectively, — ^Euro- 
pean crucifors,  cultivated  in  the  temperate  regions  of  the  world.  These 
seeds  are  minute,  globular  bodies,  yellowish  within :  they  are  to  be  dis- 
tinguished one  from  the  other  by  the  smaller  size,  external  brown  color, 
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and  more  fiery  taste  of  the  black  mustard,  and  the  light -ye  Ho  wish  c; 
tcrior  of  the  white  mustard. 

Black  Mustard  contains  Mijronic  Add  in  combination  with  potasl 
and  also  a  peculiar  albuminous  principle,  Eniuhin.    When  to  these  su 
stances  water  is  added,  a  reaction  oci'iirs,  resulting  in  the  prodactii 
of  a  volatile  oil  out  of  the  rayronic  acid.      Volatile  oil  of  jnvstard  is 
colorless  or  yellowish  fluid,  of  an  intensely  pungent,  or  even  eorrosi 
odor  and  taste.     A  momentary  contact  with  it  suffices  to  redden  H.^J 
blister  the  skin,  and  raucous  membranes  are  said  to  be  rapidly  destro; 
by  its  vapors. 

White  Mustard  does  not  jield  on  distillation  with  water  a  volafZ/e 
oil,  but  contains  an  acrid  fixed  principle.  The  chomistiy  of  white  mus. 
tard  seeds  appeafs  not  to  have  been  certainly  dotemiined.  In  1825, 
Horny  and  Garot  discovered  a  substance  in  ihem-^Sulphrh-sinapmn-^ 
whiehj  according  to  Husemann,  has  been  variously  doaignated  as  Simpin, 
Sinapisin,  Simipinic  Acidy  etc.,  but  has  been  demonstrated  by  Bsiboa&d 
Hirachbrunn  to  be  an  alkaloid  which  also  exists  in  the  seeds  of  the 
black  mustard,  Eobiquet  and  Boutrou  believe  that  the  acrid  fixed 
principle  of  white  mustard  is  formed  by  a  reaction  between  this  and 
water  in  the  presence  of  the  emulsin. 

Tberapedtics. — Mustard  atToi^Js  a  most  excellent  material  for 
practice  of  mild  revulsion.  One  great  advantage  it  possosscs  is 
ease  with  which  it  can  bo  controlled, — all  grades,  fixjm  the  mildest  imt! 
pression  up  to  severe  blistering,  being  at  the  will  of  the  praetitioneft 
It  should  be  remembered,  however,  that  the  blit^ter  produced  by  it  dL<u 
charges  but  little,  and  is  exceedingly  sore  and  painful,  as  well  as  vctj 
slow  and  difficult  of  healing:  so  that,  as  au  epispastic,  mustard  is 
every  way  inferior  to  cantharidcs,  and  should  not  be  employed.  Tl 
black  mustard  is  much  stronger  than  the  white,  and  must  usually 
diluted  at  least  one-half  (hy  the  addition  of  flour  or  of  flaxseed  meal] 
The  white  variety  may  sometimes  bo  employed  pure,  but  generally 
also  should  be  reduced  in  strength. 

In  many  cases  it  is  desirable  to  maintain  for  hours  a  mild,  equab! 
counter-irritant  impression ;  and  this  may  be  done  by  adding  from  one 
to  three  teaspoon fuls  of  mustard,  more  or  less,  to  a  poultice  of  flaxseed. 
A  mustard  poultice  half-and-half  black  mustard,  throe  parts  to  OM 
white  must  ami,  and  flour,  may  generally  be  left  on  from  twenty  min- 
utes to  half  an  hour  without  danger  of  blistering.  Weaker  prepara- 
tions may  be  used  longer.  A  mustard  plaster  may  be  prepared  like  nn 
ordinary  pouliicc;  but  a  very  convenient  method  is  to  take  a  new; 
paper  folded  to  a  little  larger  than  the  desired  size,  and  tear  open  ti 
front  piece  so  that  it  can  be  folded  back  like  a  flap,  leaving  one  odi 
attached;  next,  to  spread  upon  the  thick  portion  the  mustai*d,  leavi; 
the  edges  free,  and  then  to  close  the  flap  upon  it  and  fold  the  edj 
back  to  the  desired  shape  :  when  done  with,  this  plaster  can  bo  tliro 
away,  and  no  rags  arc  lost*      The  mustard  draws  welt  through  ifa 
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single  layer  of  Dowsimpor  covering  it,  but  is,  I  think,  less  apt  to  leave 
troublesome  after-soreness  than  when  employed  in  the  usual  manner. 
Charta  SinapiSy  U.S.,  or  Mustard  Paper^  consists  of  black  mustard 
mixed  with  solution  of  gutta-percha  and  spread  upon  stiff  paper  four 
inches  square.  It  is  not  so  good  as  the  domestic  plaster,  because  not  so 
easily  regulated  as  to  power  and  size. 

Capsicum  and  the  stronger  spices  afford  excellent  materials  for  rube- 
faction.  Cayenne  pepper  is  probably  as  strong  as  mustard,  but  is 
much  less  pleasant  to  handle,  on  account  of  the  readiness  with  which 
it  is  diffused,  and  is  much  less  frequently  employed.  Spice-plasters  are 
useful  when  it  is  desired  to  make  a  steady,  continuous  mild  impression, 
as  in  certain  abdominal  complaints.  They  may  be  made  by  the  apothe- 
cary by  means  of  the  following  recipe :  Take  of  powdered  ginger,  Jii ; 
powdered  cloves  and  cinnamon,  each,  Ji ;  Cayenne  pepper,  3ii  I  tincture 
of  ginger,  fjss;  honey,  q.  s. ;  mix  the  powders,  add  the  tincture,  and 
sufficient  honey  to  make  of  proper  consistence  for  a  stiff  cataplasm. 
The  domestic  spico-plasters  are  much  more  elegant  and  cleanly  than 
those  made  on  the  above  plan.  They  are  to  be  prepared  as  follows. 
Take  equal  parts  of  ground  ginger,  cloves,  cinnamon,  and  allspice,  and 
one-fourth  part  of  Cayenne  pepper,  and  thoroughly  mix  them;  then 
put  the  resulting  dry  powder  into  a  previously-prepared  flannel  bag  of 
the  desired  size,  distribute  the  powder  equably  through  the  latter,  and 
quilt  it  in, — i.e.,  run  lines  of  stitching  across  the  bag,  so  as  to  confine 
the  jwwder  in  little  compartments.  When  used  with  common  whisky 
or  with  alcohol,  a  plan  which  has  seemed  to  me  still  more  pleasant  is 
to  put  two  ounces  of  unground  ginger,  an  ounce  of  unground  cloves, 
cinnamon,  and  chillies,  or  African  peppers,  in  a  pint  bottle,  and  pour 
the  whisky  upon  them.  After  this  has  stood  awhile,  the  liquor  is  to  be 
put  upon  a  piece  of  flannel  of  the  proper  size,  and  the  latter  is  to  be 
laid  upon  the  part  and  covered  with  a  larger  piece  of  oiled  silk,  or  else 
a  piece  of  spongiopilin  may  be  employed.  If  the  strength  of  the 
preparation  is  too  great,  it  can  readily  be  reduced  by  dilution ;  if  it  is 
too  little,  it  can  as  readily  be  increased  by  adding  more  of  the  spices, 
especially  of  the  peppers.  In  many  cases,  when  the  tenderness  is  very 
great,  the  weight  of  the  spice-plaster  is  objected  to.  Under  these  cir- 
cumstances the  substitute  here  proposed  is  especially  valuable. 

Oil  of  Turpentine  is  a  very  powerful  rubefacient,  capable,  if  applied 
to  the  skin  for  too  long  a  time,  of  destroying  the  epidermis.  It  pro- 
duces, when  properly  used,  simply  an  intense  diffused  redness.  The 
most  frequent  mode  of  application  is  in  the  form  of  stupes,  which  should 
be  mode  by  dipping  a  piece  of  flannel,  previously  wrung  out  with  warm 
water,  into  a  cup  of  turpentine  which  has  been  warmed  by  setting  it 
in  hot  water,  and  then  wringing  out  all  excess  of  the  turpentine,  and 
applying.    These  stupes  may  bo  left  on  from  ten  to  thirty  minutes,  ac- 
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cording  to  the  severity  of  the  impression  desired  and  the  suscoptibilit> 
of  the  pationfft  akhi.     On  8ome  persons  the  least  contact  of  tiiq>en tint; 
or  even  of  its  vapors,  produces  a  most  painful  furuneuJar  eruptior->^ 
Where  this  idiosyncrasy  exists^  of  course  the  remedy  t^hould  never  "^  " 

used.  The  ofticinal  lininient  (Linimentum  Terehinthince^  U.S.,  Kenti^ 
Ointment)  is  used  as  a  stimulant  appiication  to  burns.  According  -^ 
the  U.S.  Bispeiiaatory,  it  should  be  applied  as  soon  as  possible  afler  t.'^ 
reception  of  the  bum,  by  covering  the  injured  surface  with  pledgets  ^^ 
patent  lint  saturated  with  it,  and  should  bo  allowed  to  remain  on  ui:|^^ 
the  peculiar  inflammation  excited  by  the  fire  has  subsided. 

Ammonia  is  a  most  efficient  rubefacient,  which  in  its  general  i-elat/oo^s 
has  been  sufliciently  discussed  elsewhere.    When  great  baste  is  required 
it  may  be  employed  as  an  cpispastic  by  applying  a  piece  of  commor^ 
lint  saturated  with  the  strongest  water  of  ammonia,  and  covering  it?^ 
with  some  impervious  coating.     Great  care  must  be  practised  lest  tW 
ammonia  act  as  an  escharotic,  since  a  too  prolonged  application  may 
produce  a  deep  slough.     To  raise  a  blister  requires  from  ^y(^  to  ten 
minutes.     On  account  of  its  cheapness  and  efficiency,  ammonia  is  very 
largely  used  in  extemporaneous  liniments.      In  prescribing,  it  must 
always  be  borne  in  mind  that  there  are  two  waters  of  ammonia, — Aqua 
AmniontcE  Fortiori  U.S.,  with  a  specific  gravity  of  0.900,  contaimng^ 
twenty-six  per  cent,  of  the  gas,  and  Aqua  Ammoniijc,  U.S.,  with  a  Bpc* 
cific  gravity  of  0.960,  containing  about  ten  per  cent,  of  the  ga*.    The 
rubefacient  action  of  ammonia  is  less  permanent  than  that  of  turpen- 
tine.    There  is  an  officinal  Uniment  (Linimentum  Ammonice^  U.S.),  oon* 
taining  one  part  of  the  simple  water  to  two  parts  of  olive  oiL 

Pix  BcROONBiCA,  U.S.,  or  Burgundy  Pitch,  is  a  concrete  juice  ob- 
tained by  wounding  the  Abies  exeelsa,  or  Norway  spruce^  and  Abies! 
picea,  or  European  silver  fir^ — lofty  forest-trees  of  Middle  and  Northern 
Europe,^ — melting  the  product  of  the  exudation  with  hot  water,  and 
straining.  It  is  hard,  opaque,  brittle,  of  a  feeble  terebinth inate  odor 
and  taste,  and  contains  rosin  and  a  minute  amount  of  volatile  oil*  It 
in  a  mild  rubefacient,  which,  in  the  form  of  plaster,  may  be  kept  appUisd 
for  a  long  time  in  chronic  broTichiiis  and  in  rheumatic  affections  of  the 
trunkal  muscles.  The  officinal  plaster  (^Emplastrum  Picis  Burgundiat, 
U,S,)  contains  one- twelfth  of  its  weight  of  wax.  The  Wnrmitnj  PlasUr 
(Emplastrum  Picis  cum  Cantharide^  U.S.)  contains  one  part  of  canthar^ 
ides  cenite  to  twelve  parts  of  Burgundy  pitch,  and  is  a  very  dociuM 
counter-irritant,  whose  prolonged  use  will  sometimes  blister. 

Canaba  Pitch  Plaster  (Emplastrum  Picis  Canadensis,  U.S.),  miido 
from  the  concrete  juice  of  the  indigenous  hemlock  spruce  (Abies  Qijki- 
densis)^  acts  precisely  like  Burgundy  Pitch  Plaster,  and  is  used  for  the 
same  purposes. 


FAMILY  Xm-ESOHAJROTIOS. 


EscHAROTiGS  are  drugs  which  are  used  to  destroy  diseased  or  sound 
tissue*  Many  of  them  exert  a  purely  chemical  influence,  while  others 
seem  to  destroy  life  by  directly  affecting  the  vitality  of  the  part,  and 
are  said  to  act  dynamically.  Those  which  act  chemically  do  so  in  sev- 
eral ways :  some,  like  bromine,  probably  produce  an  intense  corrosive 
oxidation,  while  others,  like  sulphuric  acid,  abstract  the  water. 

Escharotics  are  used  for  various  purposes.  Formerly  they  were 
employed  to  open  abscesses ;  but  in  the  very  few  cases  in  which  the 
knife  is  not  allowable,  as  in  abscess  of  the  liver,  aspiration  affords, 
without  doubt,  a  much  superior  and,  in  hepatic  abscess,  much  safer 
method.  They  are  constantly  applied  to  destroy  unsound,  harmful 
tissues  and  growths.  Thus,  they  are  used  to  remove  the  specific  tissue 
of  a  chancre,  or  to  kill  a  malignant  or  semi-malignant  tumor.  Another 
purpose  which  they  fulfil  is  the  destruction  o£  poisoned  wounds.  In 
these  eases  they  may  in  some  instances  destroy  the  poison  itself,  but 
at  other  times  they  simply  prevent  the  absorption  of  the  toxic  agent 
by  putting  an  end  to  the  life-actions  of  the  tissue  containing  it.  It  is 
hardly  necessary  to  mention  all  the  various  cases  in  which  caustics  are 
employed  to  overcome  the  effects  of  poisoned  wounds.  Hydrophobia  is 
a  perfectly  uncontrollable  disease ;  but  the  thorough  destruction  of  the 
wounded  tissue  at  any  time  before  the  manifestation  of  the  symptoms 
will  probably  prevent  its  occurrence,  as  it  will  certainly  do  if  performed 
early.  In  malignant  pustule,  life  depends  upon  the  free  early  use  of 
escharotics.  Escharotics  are  employed  to  produce  ulcerations  which 
shall  be  the  bases  of  issues ;  also,  by  destroying  the  exuberant  granula- 
tions or  the  indolent  surfaces  of  ulcers,  to  remove  at  the  same  time  dis- 
eased tissue,  afford  protection  to  the  parts  below  by  forming  an  imper- 
meable surface,  and  exert  such  alterative  action  upon  the  part  as  shall 
modify  for  good  the  life-processes. 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the 
object  to  be  attained.  When  large  tumors  are  to  be  killed,  or  when  it 
is  all-important  completely  to  destroy  a  poisoned  wound,  a  powerful 
deep-reaching  escharotic  must  be  employed ;  but  when  the  surface  of  an 
ulcer  is  to  be  filmed  over,  a  caustic  which  acts  superficially  and  forms 
a  dense  albuminous  coating,  as  does  nitrate  of  silver,  is  to  be  chosen. 

An  observation  of  Drs.  N.  A.  Eandolph  and  S.  G.  Dixon  (Med. 
News,  Jan.  4,  1885)  indicates  that  the  pain  produced  by  a  cau.%t\c  vuk^ 
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be  almost  millified  by  the  use  of  cocaine.  They  find  that  the  sataratc 
Bolutioii  of  cocuiiic  in  nitric  acid  acts  aa  powerfully  as  nitric  acid 
although  much  moro  slowly,  and  that  tho  only  son&ation  experience 
during  the  praduction  of  oven  a  deep  eschar  is  a  slight  prickling. 

All  of  the  more  powerful  of  the  oscharotics,  when  taken  intcrnaP 
in  euttlcierit  amount,  act  as  violent  corrosive  poisons,  producing  a^ 
uiziug  pain  in  the  oesophagus  and  bypo;:^a$trium,  violent  bloody  voni 
iog,  often  purging  of  similar  character,  and  finally  collapse,  dec|>6n^ 
into  doaih,  which  is  sometimes  preceded  by  convulsions.    When  the  d , 
is  not  m  large,  the  system  may  rally  from  the  immediate  ef!eet«  of 
poison,  to  succumb  finally  to  the  local  lesions  pt*oduced,  or  to  stnig 
through  a  protracted  convalescence  to  health,  perhaps  only  to  die  y  i 
afterwards   from  organic  stricture,  caused  by  the  ulceratiuna  of 
(Bsopliagus  or  other  of  the  digestive  tubes.     The  first  indication  in 
soning  by  one  of  these  substances  is  to  neutralize  or  chemically  Hntul 
dote  the  poison.     Many,  if  not  all,  of  tho  escharotics  have  some  ck'm- 
ieal  antidote :   with  the  alkalies,  dilute  acid,  generally  convenient  in 
the  form  of  viuegar ;  with  the  acids,  alkalies,  generally  at  hand  iu  the 
shape  of  whitewash  or  of  soap  ;  with  others,  specific  subataneeSj  which, 
as  antidotes,  should  be  at  once  exhibited.     Opium  should  alwa)^  \m 
freely  given,  and  the  symptoms  during  and  after  the  fii'st  poisoning 
treated  as  they  arise. 


PoTAssA,   U.S- — Caustic  Potash  is  offieinally  prepared  by  boilingj 
liquor  potassfe  until  ebullition  ceases  and  the  potassa  incite,  when  it  i 
run  into  cylindrical  moulds.     It  occurs  in  grayish  eemi-transluc^nt* 
sticks,  about  three  inches  long  and  as  thick  as  a  large  goose-quill,  very 
deliquescent  when  exposed  to  the  air,  and  extremely  soluble,  exc 
impurities  (Urae,  oxide  of  iron,  and  carbonate  of  potassium),  in  botl 
water  and  alcohol     When  it  is  placed  upon  tho  skin  it  80on  melts,  ftn4J 
as  it  does  so,  gives  rise  to  a  pain  which  increases  until  it  becomes  ver 
intense,  and  continues  until  the  power  of  the  alkali  is  so  lost  that  I 
can  no  longer  reach  through  tho  tiasu©  it  has  killed  to  the  sound  fie 
below.    Under  the  action  of  the  cseharotic  the  skin  becomes  o^  a  dirt| 
ashen-gray,  and  finally  a  slough  is  formed,  with  inflammation  of  th 
Rurrounding  parts,  and  ulceration  and  detachment  of  th©  dead  tisso 
in  from  six  to  ten  days.     Tho  potash  appears  to  act  chiefly  by  ab 
stracting  the  water,  and,  to  some  extent,  by  combiniug  with  the  fatt| 
and  other  portions  of  the  tissues.     Its  slough  being  perfectly  perme 
able,  and  its  power  being  but  slowly  expended  by  its  own  action,  pot 
IB  one  of  the  most  thorough  of  the  e^^charotics:  it  is,  therefore,  to  ' 
preferred  when  a  very  deep  and  decided  influence  is  required,  m  af 
the  bite  of  a  rahid  dog.     It  is  somewhat  uncontrollable  in  its  actie 
and  requires  care  in  its  use.     Tho  best  method  of  application  is  as  foU 
lows.     Take  a  piece  of  heavy  adhesive  plaster,  and  cut  a  hole  in  it  of 
such  size  that,  w\\ct\  IW  ^^vsvi^i  \^\N'*)wra\^<^  '^w^Ajj-t^^-^xVj  \|W:«id  u^n  ths 
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skin,  the  part  to  be  acted  upon  will  be  exposed  while  all  around  it  will 
be  protected.  Then  apply  the  plaster,  and  grease  the  outer  surface  ot 
it,  without  allowing  any  of  the  oil  to  come  in  contact  with  the  exposed 
central  skin.  Then  lay  the  caustic  potash  upon  the  latter,  and,  when 
the  action  is  believed  to  have  extended  deep  enough,  wash  the  part 
with  dilute  vinegar. 

P0TA88A.  CUM  Calcs,  U.S. —  Vienna  Paste  is  a  grayish-white  pow- 
der, composed  of  equal  amounts  of  caustic  potash  and  caustic — i.e.,  un- 
slaked— ^lime.  It  is  not  so  active  as  caustic  potash,  but  is  less  apt  to 
spread  and  difiUse  itself.  It  is  to  be  mixed  with  sufficient  alcohol 
to  form  a  paste,  and  then  applied  like  caustic  potash.  M.  Piedagnel 
affirms  {Journal  de  Fharmacie  et  de  Chimie,  3e  s6r.,  t.  xxxiii.)  that  this 
3atiBtic  may  be  rendered  nearly  or  entirely  painless  by  mixing  one  part 
>f  muriate  of  morphine  with  three  parts  of  the  powder,  and  then  by 
!;he  addition  of  chloroform  forming  a  paste  that  may  be  spread  upon 
lead-plaster  and  so  applied.  In  five  minutes  the  skin  under  the  appli- 
sation  becomes  of  a  dead-white  color,  and  at  the  end  of  fifteen  minutes 
is  brown  and  carbonized.  If  the  application  be  persisted  in,  the  thick- 
ness of  the  eschar  will  become  finally  about  equal  to  that  of  the  layer 
of  the  paste  employed. 

AciDUM  Arseniosuh. — As  a  caustic,  arsenic  is  energetic  and  powerful, 
bnt  somewhat  slow,  and  causes  intense  pain,  with  violent  inflammation 
of  the  neighboring  parts.  It  is  stated  to  affect  more  rapidly  morbid 
than  normal  structures,  and  is  especially  used  for  the  destruction  of 
malignant  growths.  It  appears  to  act  chiefly  upon  the  vitality  of  the 
part,  acting,  when  sufficiently  diluted,  as  a  powerftil  irritant,  and  when 
in  a  concentrated  form  producing  an  irritation  so  intense  that  life  cannot 
endure  it.  Hence,  probably,  the  reason  of  its  affecting  more  rapidly 
morbid  growths,  which  have  a  lower  vitality  than  sound  tissues. 

The  great  objection  to  the  cmplojrment  of  arsenic  is  the  possibility 
of  its  absorption  in  sufficient  amount  to  cause  constitutional  symptoms: 
even  death  has  resulted  from  its  external  use.  Since  absorption  takes 
place  much  more  rapidly  in  a  healthy  than  in  an  intensely  inflamed  or  a 
dead  tissue,  whenever  arsenic  is  employed  as  a  caustic  it  should  be  used 
flo  freely  as  to  kill  the  tissues  rapidly ;  and  under  no  circumstances 
should  it  be  applied  to  a  fresh  wound. 

Used  in  any  way,  arsenic  is  a  hazardous  caustic,  and  it  ought  to  be 
employed  only  with  the  knowledge  and  distinct  remembrance  of  this 
fact.  Cancer^  and  perhaps  some  forms  of  semi-malignant  ulceration, 
such  as  lupus,  appear  to  be  the  only  diseases  which  justify  its  use.  Sir 
Astley  Cooper's  Arsenious  Ointment  consists  of  one  drachm  of  arsenious 
acid,  one  drachm  of  sulphur,  and  an  ounce  of  spermaceti  cerate,  and 
is  to  be  allowed  to  remain  in  contact  with  the  morbid  growth  for 
twenty-four  hours. 
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The  Arsenical  Paste  of  Frere  Cosme  and  Mausselot^  which  is  offioiii 
in  France^  is  composed  of  one  purt  of  arsenious  acid,  two  of  dragoil 
blood,  and  two  of  porphyrized  cinnabar,  made  into  past^  with  mucilBg« 
when  applied.    There  is  no  reason  for  believing  that  any  of  the  ahno 
innumerable  substances  which  have  been  proposed  as  a  basis  for  j 
eenious  pastes  possess  peculiar  advantages:  the  only  needful  direotici 
is  to  mix  the  caustic  with  from  eight  to  ton  times  its  bulk  of  inert  i 
terial  of  auch  a  nature  as  to  make  either  an  ointment  or  a  paste,  and  to] 
allow  this  to  remain  on  for  from  eighteen  to  twenty-four  houra. 


ZiNCi  Chloridctm,  U.S. — Chloride  of  Zinc  is  made  by  the  action  of  1 
muriatic  acid  upon  zinc.     It  occurs  in  broken  fragments  of  a  grayish- 1 
white  color,  translucent  and  waxy  in  appearance,  of  an  acrid  corroflirei  i 
or,  when  diluted,  acrid  astringent,  metallic  taste.     It  is  extremeiy  deli- j 
quescent,  fuHible^  vokitiliaable  at  a  high  temperature,  and  vi^ry  Bolubtal 
in  both  water  and  alcohol    Chloride  of  zinc  is  a  very  powerfbl  caustic,] 
producing^  when  applied  in  a  concentrated  form^  intense  pain  laating 
for  six  to  eight  hours,  and  a  whitish  eschar,  which  usually  separates  itt J 
from  six  to  twelve  days.     Its  penetrating  powera  are  said  to  be  a  lltih 
less,  and  its  action  is  more  readily  controlled,  than  that  of  potash;  iti 
absorption  does  not  endanger  life,  as  ia  the  case  with  arseniou5  acidy 
and  it  leaves  a  slough  which  is  free  from  odor. 

Canquoins  Paste  is  made  by  mixing  the  chloride  of  zinc  with  flo 
and  water.     The  strength  varies  according  to  the  purpose,  the  weaka 
paste  containing  only  one  part  of  the  caustic  in  six  parts ;  the  stron 
ono  part  in  three.    When  used,  ten  or  fifteen  drops  of  water  are  addei 
to  the  pastCj  which  is  applied  in  layers,- successive  applications  bein 
required  when  a  large  tumor  is  to  he  destroyed.    Anhydrous  sulphalj 
of  calcium  has  been  especially  commended  by  Dr.  A.  Ure,  as  formin 
a  drier  paste  with  the  escharotic  and  Krailing  its  action  more  de6uittil] 
to  the  site  of  appUcation  than  any  other  substance.     ConcentraUid 
alcoholic  or  watery  solutions  of  the  chloride  of  zinc  are  often  usedai 
caustics  in  cases  of  chancres  and  other  small  specific  ulcers^  and  are 
reputed  to  be  efficient.     They  should  bo  applied  by  means  of  litll 
pledgets  of  lint.    As  the  action  of  the  chloride  upon  the  skin  is  sh 
and  veiy  painful,  whenever  the  cuticle  over  the  part  to  be  destroyed! 
sound  it  should  be  removed  by  means  of  blisters.     By  some  surg 
the  escharotic  is  introduced  directly  into  the  tumor  to  be  doMroy 
Thus,  Maisonneuve  makes  a  pa^te  of  one  part  of  the  chloride  will 
three  of  flour  and  a  little  water,  then  cuts  these  into  pointed  strips  ( 
*'  arrows*'  and  dries  them.     He  then  thi*usts  these  hardened  bodies  ia^ 
the  tumor — if  necessary,  first  making  incisions  with  the  bistoury- 
such  a  way  that  they  lie  close  together  and  form  a  ring  around  tlj 
base  of  the  tumor.     A  continuous  slough  is  thus  created,  which  i 
off  the  remainder  of  the  mass  from  the  sound  tissue  and  causes 
death,    Sometmea  ^a\%ouTv^iAx^^  %\\w^^^  \}M^i&v^  Nitfiiw>  ^rixiws  into  \ 
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\y  of  the  tumor  and  destroys  it  directly.  The  officinal  solution 
[Liquor  Zinci  Chloridi,  U.S.)  is  uswd  us  a  disinfectant, 

IlyDBARGTRUM  Chloridom  Corrosivum,  U.S. —  Cofrosive  Sublimate  is 
%n  cscharotic  of  moderate  power,  which  shares  the  dangers  of  arsenic, 
linee  death  has  followed  itg  external  use.  In  saturated  solution  it  is 
Biueh  used  as  a  caustic  in  ehancreSy  but  ia  scarcely  equal  to  the  solution 
of  nitrate  of  mercury.  In  these  cases  it  should  lie  applied  by  meana  of  a 
paracfs-hair  brn.Hli.  Professor  George  B.  Wood  formerly  recomnieuded 
irery  highly  that  in  ofii/chia  malitjtia  a  powder  composed  of  equal  parts 
>f  eorro!>ive  sublimate  and  sulphate  of  zinc  intimately  mixed  should 
w  sprinkled  thickly  over  the  diseased  surface,  and  a  pledget  of  lint 
thoroughly  wet  wnth  laudanum  laid  thei'eon.  There  is  severe  pain  for 
mlf  an  hour  to  an  hour;  but  the  dressings  are  not  to  bo  removed  until 
eight  or  ten  hour«  have  elapsed.  When  the  slough  ivhich  is  thus  formed 
leparates,  a  healthy  granulating  surface  is  left. 

Liquor  IlYDRARaYRi  Nitratis,  U.S. — Solution  of  Kitrate  of  Mer- 
tury  is  a  nearly  colorless,  highly  corrosive^  acid  liquid,  having  a  epo- 
pifio  gravity  of  2.165,  and  made  by  dissolving  mei-eury,  or  its  red 
Dxide,  in  a  large  excess  of  nitric  acid.  It  contains  free  nitric  acid  and 
the  binitrate  of  the  deutoxide  of  mercuiyv  I  do  not  know  of  its  ex- 
ternal use  ever  having  prodoced  deiith ;  but  it  han  caused  salivation, 
ind  it  is  perfectly  conceivable  that  its  careless  employment  should  lead 
to  much  more  serious  results:  indeed^  in  the  Lancet  for  Jan.  3,  1874,  is 
reported  a  v^vy  serious  case  of  poisoning  by  the  application  of  the 
rnitnito  to  a  space  not  bigger  than  a  half-crown,  It  is  rarely  used, 
ixcept  for  the  purpose  of  destroying  specific  or  cancerous  ulcers.  It  iii 
ially  useful  in  chancres^  to  which  it  should  bo  applied  with  a  gtaflfl 
In  obstinate  aene^  a  minute  drop  applied  by  means  of  a  glaat 
h  to  the  top  of  an  indolent  tubercle  is  said  to  destroy  it  with- 
lut  producing  a  scar.  It  has  been  largely  employed  by  gyna>colo- 
ists  in  ulcerations  of  the  cervix  uteri  Its  action  is  very  prompt,  and 
moderately  deep ;  the  pain  is  severe^  but  transient, 

AciouM  SuLPHURicuM. — Sulphurtc  Acid  is  a  powerful  escharotic,  and 
Iras  formerly  used  extensively  for  destroying  even  large  growths.  For 
this  purpose  the  strongest  acid  is  mixed  with  charcoal,  so  as  to  make 
thick,  manageable  paste.  Before  the  application  of  thia,  the  skin 
.should  be  removed  by  a  blister. 

AciD0M  NiTRicuM. — Nitric  Acid  is  a  powerful  caustic,  which  is  never 
employed  to  destroy  large  growths,  but  is  a  favorite  application  to 
thancres^  to  syphilitic ^  phatjedcnic^  and  other  unhealthy  ulcers j  and  to 
condylomata  and  other  small  dermal  growths.  It  is  applied  by  means 
of  a  glass  i*od  or  a  splinter  of  wood,     A  drop  or  two  is  usually  amply 
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Biitticicntj  and  when  tUo  action  hag  gone  fhr  enough,  the  parti 
bo  wuiihed  with  soap-suds,  which  at  once  neutralized  the  acid. 

AcmuM  MiTRiATtcuH. — MuriaUc  Acid  is  capable  of  acting  Mi 
tic,  but  ia  less  poworiul  than  cLlhcr  sulphuric  or  nitrio  acid,  and  U  i 
used. 

AciDir3i  CuROMicuM. — Chromic  Acid  occura  in  anhydrous  •ciculir  I 
crystals,  of  a  deep-red  color,  and  an  acid,  metallic,  corrosive  tant^fc  \ 
They  are  very  deliquescent,  melting  down,  when  exposed  to  the  air,  j 
into  a  deep-red  Bolution,  Chromic  acid  ia  a  v^t^ry  active  oxidisor,  •n4  J 
when  mixed  with  organic  matter  rapidly  alters  it,  and  if  in  iligbtcs-J 
cesB  will  dissolve  almost  any  form  of  tissue.  It  is  no  doubt  in  thit  wi| 
that  it  acts  as  an  escharotic.  It  id  very  much  used  to  destroy  condf 
viata  and  other  dermal  growths,  and  doubtlosis  would  be  efficient  in  i 
of  larger  tumor's.  In  superficial  atfectiona  it  is  best  applied  by  me 
of  a  glass  rod,  the  liquid  formed  by  the  spontaneouB  deliquescence  of 
the  crystals  being  used.  Chromic  acid  is  sometimes  prescribed  di«fiolTo<i 
in,  or  made  into  a  puste  with,  glycerin,  but  it  is  stated  that  in  nailing 
the  two  great  care  must  be  taken  to  add  the  liquid  slowly  dro})  by  « 
as  otherwise  there  is  danger  of  an  explosion  (Phthi.  Med,  Times,U 
Care  must  be  exercised  in  the  free  use  of  ebromie  acid/  as  it  is  a  viol* 
poison,  and  has  produced  death  when  employed  locally  (Stricktfs  Jdk 
bucher,  1877,  p.  139;  also  Schmidt's  Jahrb.,  1834,  cci.  120). 

Bromfm,  TJ.S.^ — Bromine  is  a  dark-i^d  liquid  which  has  a  veiy] 
ftil,  disagreeable,  chlorine-like  odor,  and  at  ordinary  temperatures  i 
exceedingly  acrid,  pungent  fumes.  It  is  sparingly  soluble  in 
more  soluble  in  alcohol,  and  still  more  so  in  ether.  When  broogbt  i^ 
contact  with  organic  nuitter,  it  oxidizes  and  completely  destroys  it' 
great  rapidity.  On  account  of  this  property  and  of  its  liquid  fona, 
bromine  is  one  of  the  most  severe,  thorough,  and  rapid  of  all  the  eaiM- 
tics*  It  has  not  been  much  employed  to  destroy  morbid  growths,  bol. 
during  our  late  war  was  found  to  be  the  moat  efficient  of  all  the  ap 
cationi^  tried  in  hospital  (gangrene.  After  most  of  the  slough  had 
cut  away,  the  caustic  was  applied  pretty  freely  to  the  living  Uasiiel 
means  of  a  glass  rod.    The  pain  was  very  severe^  but  transient 

Sulphate  of  Zinc  and  Sutphate  of  Copper  are  feeble  eecharoticfl)  ne 

used  to  destroy  sound  tissue.     Burnt  Alum  belongs  in  the  same 
gory,  but  is  probably  a  little  more  feeble.     All  three  of  these  drugs  i 
used  to  destroy  exuberant  granulations  m  ulcers. 


*  For  experimetits  m  to  iU  effect  oc  Qnimuls,  eeo  Arch,/.  Exper.  PalK  w.  Pkarm^  fi*i\ 
Striektr**  Jahtb.^  1877,  p.  139. 
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These  are  bland  Bubstancoe,  which  form  more  or  less  gummy  <»t 
mueilagioous  solutions  in  watery  capable  of  exerting  a  calming  or  sooth- 
ing influeDCG  upon  inJirrnied  surfaces.  Without  doubt  water  itself  is 
the  demulcent  par  excdknce ;  but  tho  remediee  hero  discussed  do  eeem 
to  enhance  its  power.  It  has  been  claimed  for  these  niedicinea  not 
only  that  they  soothe  surfaces  to  which  they  are  immediatoly  a p]) lied, 
but  also  that  taken  internally  they  relieve  irritjxtion  in  distant  organs. 
As,  however^  all  of  them  are  complex  vegetable  products^  as  many  of 
them  are  staple  articles  in  the  worUra  fuod,  and  as  none  of  them  have 
been  detected  in  the  blood  or  the  eeci^ations,  it  cannot  be  allowed  that 
they  reach  distant  parts  through  absorption  into  the  blood.  What  is 
certainly  true  of  »ome  of  them  is  probably  true  of  all,^ — i.e,^  digestion 
of  them  occurs  in  the  primte  vim.  The  relief  which  undoubtedly  fol- 
lows their  use  in  certain  aftections  of  parts  which  they  can  reach  only 
through  the  circulation  is  probably  in  great  pait,  if  not  altogether,  due 
to  the  large  quantities  of  water  with  which  they  are  administered, 
which,  passing  through  the  boeiy,  leBsen  the  concentration,  and  hence 
the  acridity,  of  the  urine  and  other  secretions. 

Clinically,  demulcents  are  useful  as  local  applications  in  all  forms  of 
iieuiely-in flamed  surfaces,  and  they  are  taken  internally  in  acute  infiam- 
mat  or y  conditions  of  the  alimentarpeanaL  In  slight  bronchial  irritation 
they  are  often  of  service,  especially  when  allowed  to  dissolve  slowly  in 
the  mouth:  used  in  this  manner,  they  not  only  exert  an  influence  upon 
the  mucous  membrane  of  the  mouth,  but  very  probably  find  their  way 
also  into  the  respiratory  passages. 

ACACIA-aUM    ARABIC.    U.S, 

A  gummy  exudation  from  Acacia  vera  and  other  species  of  Aeacia« 
mnall  trees  growing  in  Nortbern  Africa,  Scneganibia,  Guinea,  etc.^  the 
Cape  Colony,  and  Australia.  Gum  arabic  occurs  in  roundish  or  irreg- 
ular  pieces^  more  or  less  transparent,  hard,  brittle,  vaiying  in  color 
from  white  or  yellowish  white  to  red,  or  even  deep  orange  brown.  It 
consists  of  a  peculiar  principle,  Arabin,  united  with  about  three  per 
cent,  of  lime,  potash,  and  magnesia.  According  to  Husemann,  pure 
arabin  is  an  amorpbous  substance,  ghiRsy  ami  transparent  when  dry, 
but  milk-white  when  moist,  and  having  a  feeble  acid  reaction^  with  the 
po%^or  of  uniting  with  bases.     In  the  plant,  arabin,  like  other  gums, 

mi 
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appears  to  be  formed  by  a  retrograde  metainoi*pli08i9  of  coUuloa^.   h 
deed,  Wigand  declares  that  the  flesh  and  even  the  hard  eodocarp  of  ii»l 
plum  can  ondergo  thia  metamorphosis.    The  aame  investigator  affiraw 
that  bas'sorin  is  a  tirat  product  of  the  change,  and  is,  by  a  contiuiuiiot 
of  the  process,  converted  into  arabin.      On  account  of  ita  6olQbJlu]i 
and  pleasant  taste,  gum  arabic  is  often  used  as  a  demulcent  in 
of  the  fauces  and  in  angina.     It  is  sometimes  employed  as  an  add 
to  drinking-water  in  fevers,  and  is  believed  to  have  slight  nutritioi 
properties.     Its  chief  use,  however^  is  in  Pharmacy,  in  the  making  rf^ 
emolaions,  pills,  etc.    The  mucilage  {Mucilago  Acacice)  is  officinal 

TRAOACANTnA,  U.S. —  Tra^acanth  is  the  concrete  juice  of  Astragalui 
verusj  a  small  shrub  of  Asia  Minor.  Tragacanth  occur*  ia  krp^ 
whitish,  horny,  waved  flakes,  or  sometimes  in  filamentous  pieces.  Ittt 
odorless  and  nearly  tasteless.  Introduced  into  water  it  does  not 
solve,  but  swells  up  into  a  soft  paste.  One  hundred  parts  of  it  ooni 
according  to  Guerin,  53.3  parts  of  arabin^  33.1  parts  of  bas^rin.  i 
2.5  parts  of  inorganic  ash.  Bassorin  is  a  gummy  principle^  at  on 
dtstiDgiiished  from  arabin  by  its  not  dissolving  in  water,  but  ainip 
swelling  up  into  a  pasty  mass.  Tragacanth  is  used  only  in  the  mi 
facture  of  troches  and  in  syspending  heavy  powders,  for  which  pu 
the  difficulty  of  its  solution  and  the  extreme  viscidity  of  its  mucili 
especially  fit  it.     Its  mucilage  {Mucilago  TragacarUhas)  is  officinal 

TTlmus,  TJ.S* — Slippery  Elm  is  the  inner  bark  of  Ulmua  ftilvi,] 
large  indigenous  tree.     The  bark  is  of  a  yellowish-white  or  tan  eok 
fibrouBj  yet  when  dry  somewhat  brittle,  and  occurs  in  long,  fiat  slrijj 
or  pieces  one  or  two  lines  thick.     It  is  pleasantly  mucilaginous  wh 
chewed.     It  contains  a  largo  quantity  of  a  peculiar  mucilage,  which  '< 
yields  freely  to  water.    Its  infusion  is  sometimes  taken  id  large  quaoti- 
ties  in  inflammat ions  of  the  /n^e^f/ne^^  as  a  demulcent  laxative;  bati 
chief  use  is  as  an  external  application.     When  gr«>und  into  powd 
slippery  elm  makes  a  very  excellent  soothing  pouJtiee*    The  ffii 
{Mucilage  Ulmi)  is  officinal. 

Cetearia,  U.S. — Iceland  Moss  is  the  fronds  of  a  licben,  Cet 
island ica,  growing  on  rocks  in  Iceland  and  in  most  of  the  Bortbl 
portions  of  the  world.  It  is  said  to  be  abundant  in  the  mountains^ 
New  England,  The  foliaceous.  dry,  shining,  lobed,  and  laciniated  frofl 
are  about  four  inches  long,  of  various  intermixed  colors^  gray,  brof 
and  red^  of  a  mucilaginous,  bitter  taste.  Iceland  moss  eontaina  a  peco^ 
liar  etarch-liko  principle,  licben  starch,  and  a  bitter  principle.  It  h  m>> 
odorous,  and  has  a  mucilaginous,  bitter  taste.  It  yields  to  cold  water 
its  bitterness ;  to  boiling  water  all  of  its  virtues.  Cetrarim^  ar  Oitrmk 
Acidj  is  the  bitter  principle,  which  may  be  obtained  a<»  a  Biiow-wlittd 
mass  of  interlaced  acicular  crv^^tals,     It  unites  with  alkalieia  to 
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salts.  With  it  in  the  lichen  is  associated  in  small  quantities  lichstearic 
acid.  Lichenin^  or  Lichen  Starch,  the  mucilaginous,  nutritive  principle 
of  Iceland  moss,  differs  fVom  ordinary  starch  in  not  being  deposited  in 
granules  within  the  cells,  but  in  layers  or  irregular  masses  between  the 
cells,  or  indeed  forming  the  walls  themselves  of  the  cells  (De  Bary, 
Hofmeister's  Handb.  der  physiolog.  Botan.,  Bd.  ii.  p.  255).  In  cold  water 
it  swells  up  without  dissolving ;  in  hot  water  it  dissolves,  and  on  cool- 
ing condenses  into  a  jelly.  With  iodine  it  strikes  a  yellow,  green,  or 
sometimes  rather  faint  blue,  color.  It  is  found  in  very  many  lichens ; 
also  in  many  species  of  sea-weed,  notably  in  the  so-called  Corsican  moss. 
Iceland  moss  has  enjoyed  some  reputation  as  a  demulcent  in  pectoral 
complaints.  Prom  its  bitter  principle,  it  is  probably  somewhat  tonic, 
and  its  lichenin  is  probably  about  equal  to  ordinary  starch  as  a  nutrient. 
When  prepared  as  an  article  of  diet,  in  the  form  of  jelly,  the  bitter 
taste  should  be  removed  by  soaking  for  some  hours  in  a  very  weak  cold 
alkaline  solution,  and  afterwards  for  a  little  while  in  cold  water. 

Chondrus,  U.S. — Irish  Moss,  or  Carrageen. — The  fronds  of  Chondrus 
crispus,  a  sea-weed  growing  on  the  coast  of  Ireland,  and  also  on  the 
northern  coast  of  the  United  States,  where  it  is  now  gathered  in  large 
quantities.  The  fronds  are  purplish  red, — but,  as  kept  in  the  shops, 
bleached  by  washing  in  fresh  water,  whitish,  and  translucent, — cartila- 
ginous, slender,  much  branched,  swelling  up  but  not  dissolving  in  water, 
and  having  a  slightly  saline  taste.  Their  virtue  depends  chiefly  upon 
a  starch-  or  gum-like  principle,  Carrageenin,  which  is  distinguished  from 
starch  by  not  turning  blue  with  iodine,  and  from  gum  by  not  precipi- 
tating from  its  watery  solution  on  the  addition  of  alcohol.  Chondrus 
also  contains  a  notable  proportion  of  a  vegetable  albumen. 

Carrageen,  being  demulcent  and  nutritious,  is  employed  as  an  article 
of  diet  in  those  eases  requiring  food  of  such  character,  and  may  be 
used  instead  of  arrow-root.  It  is  to  be  prepared  by  first  soaking  for 
ten  minutes  in  cold  water,  and  then  boiling  from  half  an  ounce  to  an 
ounce  of  it  (according  to  the  desired  consistency)  in  a  pint  and  a  half 
of  water  down  to  a  pint,  sweetening  and  flavoring  to  taste.  Milk  may 
be  substituted  for  water. 

Gltctrrhiza,  U.S. — Liquorice  Boot  is  the  root  of  Glycyrrhiza  glabra, 
a  native  herb  of  Southern  Europe.  It  occurs  in  long,  cylindrical  pieces, 
from  a  few  lines  to  more  than  an  inch  in  diameter,  brownish  exter- 
nally,  and  yellowish  within.  Its  fracture  is  fibrous,  its  taste  sweet  and 
mucilaginous,  its  odor  none.  Its  active  principle  is  Olycyrrhizin.  This 
is  a  sweet,  neutral  substance,  differing  from  the  sugars  in  not  being 
converted  by  nitric  acid  into  oxalic  acid,  and  by  its  inability  to  undergo 
the  vinous  fermentation.  Liquorice  root  is  very  largely  used  as  a 
demulcent  in  pectoral  complaints,  and,  on  account  of  its  pleasant  taste, 
as  a  means  of  disguising  or  of  flavoring  medicines.    In  the  form  of 
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glycyrrhizin  it  is  said  to  conceal  almost  ontiixjly  tbo  bitter  l;asto  of 
quinine  and  similar  substances.  It  is  used  almost  exclusively  in  the 
form  of  tho  extract  {Extractum  Glycyrrkizw^  TJ,SO,  known  as  Liquoric 
The  Mistura  Ghjcf/rrhtzce  ComposUa^  U,S.,  or  Brown  Mixture^  contaii 
paregoric,  antimonial  wine^  and  sweet  spirit  of  niti*o,  and  is  much 
as  a  domestic  remedy  in  *'  cohW  and  the  early  stages  of  mild  bronchiti 
The  dose  for  an  adult  is  half  a  fluidounce  to  a  fluidounco  every  thr 
hours;  for  a  child  three  years  old,  a  teaspoonful.  The  pure  extra 
{Extractum  Ghjcyrrkizw  PurujUj  TJ,S,)  and  the  fiuid  extract  (Kxtractun 
Glycyrrhizm  Fluidum^  U.S/)  are  excellent  preparations.  Glycyrrhiiinuu 
Ammoniatumj  U.S.,  le  a  very  elegant  demulcent  ])repai*ation,  whjcll 
however,  is  incompatible  with  acid  or  alkaline  solutions:  its  dose 
from  five  to  ten  grains.  The  compound  liquorice  powder  {Pulvis  Glyc 
rhizm  ComposituSy  U.S.)  contains  senna  and  washed  sulphur.  It  is  i 
elegant  laxative,  acting,  usually  mildly  and  without  the  produeti*j 
of  paiUf  in  doses  of  one  to  two  toaspoonfuls. 

LiNUM,  U.S.,  or  Flaxseed^  is  the  seed  of  Linum  usitatissimum,  c^^ 
common  flax,  and  contains  large  quantities  of  mucilage  and  of  oil:  itj^ 
compound  infusion  is  much  used   internally.      It  is  ol\en  made  with 
boiling  water;  but  the  application  of  too  much  beat  causes  the  ox- 
traction  of  more  or  less  of  the  oil,  and  thereby  renders  the  preparation  f 
less  palatable.     The  infusion  should  never,  therefore,  be  boiled  during   " 
its  making.     The  addition  of  lemon  and  sugar  renders  it  more  pala* 
table.      It  may  be  drunk  ad  libitum  in  pectoral  catarrhs,  in  enteritis 
and  dysentery i  and  in  irritation  of  the  kidneys  or  tho  urinary  pa<^mm. 

Medulla  Sassafras,  or  Samafras  pitkj  yields  a  delicate  mucilage 
much  used  io  diseases  of  the  eye  {Mucilago  S^issafras  Medulhv,  U.S.). 

Alth^^a,  U-S, — The  roots  of  Althtca  officinalis  yield  a  blunci  mim- 
lage,  their  decoction  is  sometimes  given  in  ii-ritated  states  of  tlio 
stomach  and  bowels,  and  their  syrup  {Syrupus  Althmm^  U.S.)  is  used  as 
a  vehicle. 

The  seeds  of  the  quince  (Cydonium^  U.S.)  readily  yield  to  water  a 
thick  mucilage  {Mucilago  Cydonii,  U.S.). 


TAPiooi  is  the  feenla  of  the  root  of  Janipha  Manihot,  a  native  of  ^ 
South  America.     There  are  two  varieties  of  the  tapioca  plant. — tht  j 
sweet  and  the  bitter  cassava.    The  latter  is  in  its  fresh  state  ]Kkisonoti%,j 
from  tho  prussic  acid  which  it  contains,  but  yields  most,  if  not  ail,  of 
tho  tapioca  of  commerce.     The  tapioca  is  obtained  by  allowing  Uio  ex- 
pressed juice  to  stand,  separating  tho  powder  which  deposits,  washing 
and  drying  by  heat,  owing  to  the  action  of  which  the  staix'h  is  rendeuMtl 
pailially  soluble  in  co\d  ^«Aft.T.    Ix  V^  \u  xvr^^ular^  hard  and  roo 
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nearly  tasteless  grains,  which  the  microscope  shows  to  be  composed  of 
ruptured  starch-granules. 

Maranta  (^Arrow-root )  is  a  fecula  or  starch,  obtained  from  the  rhi- 
zome of  Maranta  arundinacea,  a  native  of  the  West  Indies.  Arrow- 
root is  produced  in  the  West  Indies,  in  Africa,  and  in  the  Southern 
United  States,  especially  Florida.  The  most  esteemed  variety  is  that 
which  comes  from  the  island  of  Bermuda.  It  is  obtained  in  the  usual 
method  by  beating  the  root-stocks  into  a  pulp,  and  the  use  of  flowing 
cold  water.  It  occurs  as  a  very  light,  tasteless,  and  odorless  white 
powder,  which  the  microscope  shows  to  be  composed  of  ovate,  oblong, 
or  irregularly-convex  granules,  from  the  seven-hundred-and-fiftieth  to 
the  two-thousandth  of  an  inch  long,  marked  with  very  fine  rings  and 
with  a  circular  hilum,  which  cracks  in  a  linear  or  stellate  manner. 
Arrow-root  is  often  adulterated  with  other  starches,  which  are  best 
detected  by  the  microscope. 

For  methods  of  preparing  arrow-root  and  tapioca,  see  page  32. 

Sago  is  a  fecula  obtained  from  the  pith  of  Sagus  Rumphii  and  other 
Bago  palms  of  Sumatra  and  the  neighboring  regions.  It  is  first  pre- 
pared in  the  usual  manner,  and  then  formed  into  a  paste  with  water, 
rubbed  into  grains,  and  dried.  Pearl  Sago  occurs  in  hard,  roundish, 
somewhat  translucent  or  sometimes  opaque  grains,  about  the  size  of  a 
pin's  head.  Common  Sago  is  in  larger  and  browner  grains,  often  mixed 
with  some  powder.  It  is  composed  of  oval  or  ovate,  often  truncate  and 
mullcr-shaped,  often  much  broken,  starch  granules.  It  is  used  exclu- 
sively as  an  article  of  diet,  forming  a  jelly,  which  is  best  prepared  as 
follows :  Wash  the  sago  well  in  cold  water ;  put  a  small  teacupful  of  it 
to  soak  in  half  a  pint  of  water  over-night,  and  in  the  morning  put  this 
mixture  into  one  pint  of  hot  water;  squeeze  into  it  the  juice  out  of  a 
thinly-pared  lemon,  and  allow  to  simmer  slowly  for  twenty  minutes; 
then  sweeten,  add  wine  according  to  taste  or  the  exigencies  of  the  case, 
then  pour  into  moulds  to  cool. 

HoRDEUM. — Under  the  name  of  Hordeum^  or  Barley^  the  United 
States  Pharmacopoeia  recognizes  the  decorticated  seeds  of  the  common 
barley,  the  pearl  barley  of  commerce.  They  contain  starch  and  muci- 
lage, and  the  decoction  (Decoctiim  Hordei)  was  formerly  officinal.  Barley- 
water  is  used  as  a  nutritious,  demulcent  drink  in  fevers  and  inflammatory 
conditions,  especially  when  the  gastric  mucous  membrane  is  involved. 
The  U.S.  Pharmacopoeia  of  1870  directed  that  it  should  be  prepared  as 
follows :  "  Take  of  barley  two  troyouncos  ;  water  a  sufficient  quantity. 
Having  washed  away  the  extraneous  matters  which  adhere  to  the  bar- 
ley, boil  it  with  half  a  pint  of  water  for  a  short  time,  and  throw  away 
the  resulting  liquid.  Then,  havincr  poured  on  it  four  pints  of  boiling 
water,  boil  down  to  two  pints,  and  strain.'* 
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True  emollients  are  perfectly  bland,  fatty  substances  which,  when 
applied  to  the  akio^  soften  it  and  render  it  more  pliable.     The  action  of 
these  remediea  le  largely  mecUanicaK  and  they  probably  soften  the  derm 
in  precisely  the  same  way  as  they  affect  a  raw  hide  or  a  piece  of  leather. 
They  are  therefore  especially  useful  when  the  skin  has  a  tendency  to 
crack  or  to  chap.     Whenever  surfaces  become  sore  by  attrition,  or,  in 
other  words,  chafe,  emollients  are  also  useful  mechanically.     They  o^a 
afford  relief  in  simple  inflammations  of  the  skin  under  such  eircam^ 
stances  that  their  action  cannot  be  explained  as  purely  mechanical  ; 
indeed^  they  seem  to  exert  a  dynamic  influence  upon  the  nutntioik 
of  the  parta  concerned.     To  the  best  of  our  present  knowledge,  th^ 
oxygen  or  other  constituent  of  the  air  acts  as  a  stimulant  to  expose<l  ■■ 
surfaces  and  increases  inflammations  there  present;  and  it  is  believed  ^ 
that  fatty  matters  do  good  by  keeping  out  the  air.     If  this  be  so,  tho 
apparently  dynamic  influence  of  fatty  matters  is,  after  all,  mechanical 
Be  these  things  as  they  may,  clinical  experience  has  demonstrated 
that  fatty  matter's  are  of  very  great  value  in  the  treatment  of  super- 
ficial inflammations.     It  must  be  borne  in  mind  that  the  blandest  fiit, 
when  it  becomes  rancid,  is  very  irritating,  and  will  do  far  more  bann 
than  good^  so  that  the  strictest  attention  must  be  paid  to  the  ood> 
dition  of  the  fatty  material  employed.     Any  perfectly  bland  oily  sub- 
stance may  be  used  as  an  emollient.     Mutton  suet  and  goase-grease  are 
famous  in  domestic  medicine,  but  are  simply  valuable  because,  if  well 
prepared,  they  are  less  apt  than  some  other  fats  to  become  rancid.    It 
cannot  be  allowed  that  there  is  any  difference  in  fats,  unlesa  it  be  in 
penetrating  power :  a  very  hard  fat  is  of  course  not  so  readily  applied 
as  a  softer  one,  and  therefore  only  such  Aits  as  freely  molt,  or  at  least 
become  very  soft,  at  the  temperature  of  the  body,  are  to  bo  used,    0>mr 
man  Lard  {Adeps^  U,S,),  when  freed  by  washing  from  the  salt  which  it 
commonly  contains,  is  a  mild  fat,  melting  at  the  temperature  of  the 
body.     It  is  enormously  used  in  pharmacy.     Oicao  Butter  {Oleum  Thro- 
bromcs,  U.S.)  is  an  absolutely  bland  vegetable  fat,  which  is  a  firm  solid 
at  ordinary  temperatures,  but  melts  with  the  heat  of  the  body,  and 
is  consequently  very  largely  used  in  the  preparation  of  suppositoriee, 
both  officinal  and  magistral.     Spermaceti  (Cetaceum,  U,S,)  is  employed 
to  give  consistence  to  ointments,  as  is  also  wax  (Cera  alba^  or  xchitt  wajt^ 
and  Cera  fiava^  or  tjellou}  tcax^^,^:^*    Cold  Cream  (JInquentum  Aqum 
826 


A 


EMOLLIENTS,  827 

BoscCy  TJ.S.),  coDtaining  oil  of  sweet  almonds,  spermaceti,  white  wax, 
and  rose-water,  is  one  of  the  most  elegant  of  the  officinal  emollients. 

Lanolin  is  a  fat  obtained  from  the  wool  of  sheep,  which  is  said  to 
contain,  on  an  average,  forty-five  per  cent,  of  it.  It  was  first  recom- 
mended by  Dr.  Oscar  Liebreich  as  a  basis  for  ointments  or  preparations 
to  be  applied  to  the  surface  of  the  skin.  It  is  entirely  free  from  irritant 
properties,  has  the  power  of  taking  up  a  large  amount  of  water  without 
losing  its  unctuousness,  and  is  asserted  tb  be  absorbed  through  the 
skin  much  more  readily  than  other  fats.  In  the  experiments  of  Dr. 
Patschkowsky  (Pharm,  Zeit,,  1885),  half  an  hour  after  inunction  with 
lanolin  and  iodide  of  potassium  the  iodine  was  recovered  from  the 
urine,  while  officinal  iodide  of  potassium  ointment  yielded  negative  re- 
sults. This  has  been  confirmed  by  Kaspar  (^Deutsche  Med.  Wochenschr,, 
Dec.  1885),  but  Bitter  and  Pfeiffer  obtained  contrary  results,  and  in  a 
considerable  series  of  experiments  were  unable  to  perceive  that  lanolin 
had  any  superiority  over  other  fats  in  promoting  absorption.  The 
fact,  moreover,  that  lanolin  is  largely  the  secretion  of  sebaceous  folli- 
cles, contains  an  abundance  of  cholesterin,  and  is  of  the  nature  of  a 
waste  product,  which  is  intended,  not  for  absorption,  but  for  the  keep- 
ing sofb  of  the  skin  and  its  appendages,  indicates  very  strongly  that 
it  will  yield  itself,  and  medicinal  properties  with  which  it  may  be 
impregnated,  less  readily  to  absorption  than  do  other  fats. 

QLYCBRINUM-QLYCBRIN.    U.S, 

This  is  a  thick,  syrupy  liquid,  colorless,  free  from  odor,  and  of  a 
sweet  taste.  It  was  originally  prepared  by  heating  together  a  metallic 
oxide  and  ordinary  fats,  as  in  the  manufacture  of  lead-plaster.  Chemi- 
cally speaking,  it  belongs  to  the  alcohols,  and  is  known  according  to 
the  recent  nomenclature  as  property  I  alcohol.  It  is  always  set  free  dur- 
ing  the  process  of  saponification,  when  the  stearic  or  other  acids  of  the 
fat  unite  with  some  base  to  form  salts  known  as  soap.  Consequently, 
glycerin  always  forms  a  considerable  part  of  the  soap-maker's  waste ; 
but  in  this  it  is  so  mixed  with  impurities  that  until  recently  it  was 
valueless.  Now,  by  means  of  certain  patent  processes,  the  glycerin  is 
said  to  be  obtained  pure  from  the  waste  products  of  soap-factories. 
The  great  bulk  of  the  glycerin  in  commerce  is  made  by  the  direct 
decomposition  of  fats  by  heated  steam. 

Under  certain  circumstances,  not  well  understood,  glycerin  forms 
hard,  brilliant  crystals.  In  its  usual  liquid  form  it  mixes  in  all  propor- 
tions with  water  and  alcohol,  and  itself  dissolves  iodine,  bromine,  the 
alkalies,  tannic  and  other  vegetable  acids,  a  large  number  of  neutral 
salts,  salicin,  and  other  organic  principles. 

Glycerin  does  not  evaporate  upon  exposure,  but  is  very  hygroscopic, 
and  absorbs  water  from  the  air.  When  pure,  it  is  incapable  of  be- 
coming rancid  or  of  fermenting  spontaneously.     The  acrid  glycerin 


828 


LOCAL   REMEDIES, 


formerly  so  abundant,  and  still  met  with,  owes  its  irritaat  propiitlM 
to  conianiinatmg  Bubstaneos,  especially,  it  is  eaid,  ta  oxalic  and  formie 
AcidB.  The  former  of  these  substances  is  apt  to  be  created  by  the  action 
of  the  sulphuric  acid  used  during  the  purification  of  the  glycerin,  lht5 
latter  by  the  reaction  between  the  oxalic  acid  and  the  glyeerin. 

PcYBiOLOOiCAL  AcTiON. — When  large  doses  of  glycerin  (in  the  dog 
eight  or  more  parts  per  thousand  by  weight)  are  injected  dubeutane- 
ously,  death  is  produced  in  a  period  varying,  according  to  the  dose, 
from  one  hour  to  several  days.  The  symptoms  are  loss  of  museu- 
hir  strength,  lethargy,  bloody  urine,  vomiting,  dryness  of  the  mucotia 
membrane,  with  marked  thirst,  fall  of  temperature,  gmdoal  extinction 
of  both  respiration  and  circulation,  and  finally  convulsions  and  coma 
(Dojardin-Boaumetz  and  Audije,  lialL  Therap,^  xci.  62).  Tho  convul- 
sions occur  more  early  and  severely  when  large  doses  ar©  employed, 
and  are  then  said  to  be  tetanic,  and  to  be  accompanied  with  a  decide 
rise  of  temperature.  Tho  full  of  tempera tui*e  is,  even  in  tho  milder 
cases,  present  only  late  in  the  poisoning,  and  is  sometimes,  if  not  always, 
preceded  by  a  rise.  After  death  intense  congestion,  with  more  or  leis 
Bollening  of  the  tissue,  is  found  in  the  lungs,  kidneys,  and  intestines. 
In  man  no  symptoms  of  poisoning  have  ever  been  produced  by  gl,vc«- 
rin,  the  largest  single  amounts  ingested — an  ounce  or  so — having  m 
perceptible  effect  other  than  that  of  a  laxative. 

Catillon  claims  that  glycerin  administered  in  small  continuous  dd 
exerts  a  deeidcd  effect  upon  nutrition  (BulL  Ther ap. ^  xc'ii,  130;  ^iidkiJ 
de  Ph^sioL  Norm,  et  PaM.,  1877).  In  his  experiments  he  found  that 
eight  grains  given  daily  to  guinea-pigs  produced  a  very  marked  gain  in 
weight,  with  a  lessened  excretion  of  urea.  In  man  an  ounce  daily  al«) 
produced  in  the  elimiimtion  of  urea  a  decided  diminution,  which  wna 
not  increased  hy  increasing  the  doses  of  glycerin.  Tho  apfietite  in 
many  cases  was,  after  a  little  time,  much  improved,  and  then  the  in- 
cre4ised  ingestion  of  food  produced  an  increased  elimination  of  urea. 
The  fact  that  an  increase  of  food  was  permitted  in  these  experiment* 
shows,  however,  that  the  conditions  of  ex|>eri mentation  wer«  not  rigid  • 
enough  to  allow  much  weight  to  be  attached  to  the  result ;  and  the ' 
relation  of  glycerin  to  the  elimination  of  urea  has  been  investigated 
by  L.  Lowin  {Zeitschr.f,  jB/o^.,  xv.),  by  N,  Tsehirwinsky  (Ibid.)^  and  by 
I.  Munk  {Virchow's  Arehiv,  Ixxv'u  130j,  with  somewhat  contradictory 
results.  Of  these  experimcntB  the  most  extensive  are  those  of  Munk, 
who  seems  to  have  used  all  proper  precautions,  and  found  that  glycerin 
has  no  elfect  upon  tho  elimination  of  urea  or  the  geneiul  brxlily  nutri* 
lion*  The  results  reached  by  Lew  in  correspond  with  those  of  Munk. 
Tsi'hirwinsky  omitted  fatty  materials  from  the  food,  and  found  that 
while  at  first  tho  elimination  of  urea  was  diminished,  it  al\erwardi«, 
tinder  the  use  of  very  large  doses  of  glycerin^  was  increased.  With  ourj 
present  evidence  it  must  bo  considered  most  probable  that  glycerin  haa] 
no  controlling  power  over  the  waste  of  nitrogenous  tissues. 
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Glycerin  is  absorbed  from  the  alimentary  canal,  and  when  freely 
administered  is  in  part  eliminated,  and  in  part  burnt  up  in  the  system. 
Both  TJstimowitsch  (Archiv  /.  d.  Oes,  Physiohg.,  xiii.  453)  and  Plosz 
(^Ibid.,  xvi.  153)  found  a  substance  in  the  urine  which  they  believe  to 
be  a  derivative  product  of  glycerin,  while  Catillon  proved  that  it  is 
not  eliminated  by  the  skin  or,  even  when  it  purges,  by  the  intestines. 
Catillon  and  Lewin  recovered  from  the  urine  only  a  small  propor- 
tion of  that  ingested,  Tschirwinsky  only  8.7  per  cent.,  while  Ludwig 
Arnschink  {Sitzungsb.  Gesellschaft  MorphoL  Physiol  Munchen,  1886,  ii., 
also  Zeitschr.  fur  Biolog.,  xxiii.  413)  found  that  not  more  than  thirty 
per  cent,  escapes  from  the  body.  In  its  oxidation  within  the  body 
glycerin  must  yield  heat.  It  probably  has  food-value  in  it,  being  able 
to  replace  to  some  extent  true  fatty  carbohydrates.  According  to  the 
calculations  of  Arnschink,  two  hundred  and  nineteen  parts  of  it  are 
about  equivalent  to  one  hundred  parts  of  fat.  Although  it  is  probably 
more  readily  oxidized  than  are  ordinary  fatty  matters,  it  is  evidently 
of  little  real  value  as  a  nutrient  in  the  treatment  of  disease. 

According  to  Fuchsinger,  the  bloody  urine  produced  by  poisonous 
doses  of  glycerin  contains  an  abundance  of  the  coloring-matter  of 
the  blood,  but  no  free  corpuscles  {Pflugefs  Archiv^  xi.  502).  Very 
interesting  in  connection  with  the  use  of  glycerin  in  diabetes  is  the 
assertion  of  Fuchsinger  (^Pflugefs  Archiv,  xii.  501 ;  CentralbL  /.  Med, 
Wiss,  1877),  that  in  rabbits  slightly  poisoned  with  glycerin  no  sugar 
appears  in  the  urine  after  the  "  diabetic  puncture."  The  experiments 
of  Eckhard  gave,  however,  a  contrary  result  (CentralbL  f.  Med.  Wiss,, 
1876,  p.  273),  and  Catillon  affirms  that  given  in  very  large  continuous 
doses  glycerin  increases  the  amount  of  sugar  in  the  blood. 

Therapeutics. — Locally  applied,  glycerin  is  usually  unirritating, 
and  it  is  much  employed  as  an  emollient.  The  chief  disadvantage  that 
attends  its  use  is  its  stickiness ;  on  the  other  hand,  its  non-volatility 
and  its  hygroscopic  properties  give  a  persistency  to  its  action  which  is 
often  very  advantageous.  It  enters  largely  into  the  composition  of 
popular  emollient  ointments,  or  "  creams,"  as  they  are  called,  and  is 
often  used  itself  for  chapped  hands,  excoriations,  and  similar  troubles. 
It  is  also  employed  by  dennatologists  to  some  extent  in  chronic  eczema  ; 
in  seborrhosa,  whether  affecting  the  hairy  scalp  or  other  parts,  it  is  as- 
serted to  be  especially  useful,  softening  the  masses  of  secretion,  and, 
used  in  conjunction  with  such  remedies  as  borax,  zinc,  and  acetate  of 
lead,  diminishing  the  amount  of  secretion.  When  there  is  a  want  of 
sebaceous  secretion,  it  is  said  also  to  act  efficiently ;  in  scabies^  pruritus, 
and  even  psoriasis,  glycerin  is  used,  diluted  with  water,  as  a  vehicle  for 
more  active  remedies.  Upon  the  mucous  membranes  glycerin  acts  very 
much  as  it  does  upon  the  skin,  and  diluted  with  water  is  very  useful  in 
coryza,  and  even,  by  enemata,  in  dyscjitery;  in  croup  or  laryngitis  it  may 
with  advantage  be  applied  freely  by  means  of  a  large  camelVhair 
brush  to  the  orifice  of  the  larj^nx,  so  as  to  run  into  the  latter.    In  lax.- 
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alive  doses  it  ia  assorted  to  be  very  ofTectwe  in  hemorrhoids.  It  alio 
forms  an  excellent  basis  for  mouth-washes ;  or  a  paste  may  be  made 
with  it  and  borax,  or  similar  substance,  for  use  in  ulcerations  of  the 
same  cavity.  The  list  of  diseases  in  which  this  remedy  is  eraployied 
might  be  very  much  lengthened  j  but  the  examples  already  g^iven  aw 
Bufficient  to  indicate  the  range  of  its  application  as  an  emollient  and 
as  a  vehicle.  There  are  certain  persons  upon  whose  skin  and  mueoos 
membranes  even  the  purest  glycerin  seems  to  act  as  an  irritant*  tDiii 
influence  is  most  intense  when  the  glycerin  is  nearly  or  entirely  frM 
from  water.  It  is^  however,  disceraible  oven  when  the  remedy  is  mucll 
diluted,  and  often  inhibits  its  use.  The  existence  of  this  idiosyncii^y 
to  glycerin  can  be  determined  only  by  trial. 

When  administered  internaUy  in  doses  of  one  or  two  ouncea^ 
glycerin  acts  as  a  gentle  but  very  uncertain  laxative.  I  do  not  ihiuk 
that  a  single  dose  has  any  other  perceptible  effect  It  was  long  agp 
proposed  as  a  substitute  for  cod- liver  oil  in  cachectic  diseases^  but  falkd 
to  acquire  reputation.  Kevertheless,  the  results  of  Catillon  would  aeem 
to  demand  for  it  more  extensive  trial.  That  observer  states  the  proper 
amount  of  it  to  be  half  an  ounce  to  an  ounce  in  the  coui'so  of  the  day, 
in  three  doses.  It  has  also  been  proposed  and  highly  commended  ia 
diabetes*  It  appears  to  be  harmless  in  this  affection,  and  therefore 
may  be  used  as  a  sweetening-material  for  coffee,  tea,  and  other  bever* 
ages ;  but  there  is  no  reason  to  believe  that  it  exerts  any  control  over 
the  disease.  The  most  important  internal  use  of  glycerin  is  as  a  harm* 
less  substance  which  has  the  power  of  disguising  nauseous  raedicinos. 
In  this  way  it  may  be  employed  %vith  castor  oil,  in  emulsions  of  turpen* 
tine,  in  solutions  of  iron,  and  in  various  mixtures.  It  seems^  as  it  were, 
to  envelop  the  medicinal  substances  and  prevent  their  acting  on  the 
palate.  Plasma  or  Glycerite  of  Starch  (Glyceritum  Amyli^  U.S.)  is  often 
used  as  a  protective  \  Glycerite  of  Yolk  of  Egg  ( Glyceritum  Yitelli^  tJ^.) 
is  ehieffy  employed  in  making  emulsions. 

SACCHARIN.t 

Saccharin  is  a  substance  discovered  by  Dr,  Fahlberg  in  1870,  Iti 
chemical  relations  are  too  complex  for  discussion  in  a  work  like  tho 
present.  It  occurs  as  a  white  powder  composed  of  irregular  crystals, 
very  slightly  soluble  in  water,  readily  soluble  in  glycerin,  alcohol,  and 
other.  Its  watery  solution  has  a  distinctly  acid  reaction,  and  it  forms 
salts.  Its  most  remarkable  property  is  its  sweet  taste,  which  is  said  to 
be  three  hundred  times  mora  intense  than  that  of  sugar,  so  that  if  one 
grain  of  it  be  dissolved  and  neutralized  in  about  ten  pints  of  water  \XM 
presence  can  still  be  recognized.     A.  Mosso  and  Y,  Aducco  {Archive 


^  For  litemtxirfl  and  discuAiitoa  of  point,  see  ZierHtMen't  Encyclttptifiiiat  rat.  %ri, 
f  The  preiCQl  is  probably  as  good  m  mny  oilier  pl»c«  In  lh«  book  to  natlea  &  i 
vrbuae  use  in  pmctictil  taodiclne  depends  upon  itf  lock  of  mediuinii)  propertL«s, 
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Itdl.  de  Biolog.^  1886,  vii.)  find  that  when  a  solution  of  saccharin  is  ren- 
dered neutral  with  soda  frogs  will  live  in  it  for  months ;  also  that  the 
injection  of  concentrated  solutions  of  sacchann  into  the  cellular  tissue 
has  no  influence  on  the  batrachian.  Six  hundred  grains  given  to  a  dog 
during  ten  days  caused  no  alteration  in  the  weight  or  general  health 
of  the  animal.  A  careful  study  failed  to  detect  any  change  in  the  urine 
as  to  the  daily  excretion  of  water,  urea,  hippuric  acid,  sulphuric  acid, 
or  phosphoric  acid.  The  chlorides  seemed  to  be  somewhat  increased. 
The  saccharin  escaped  unchanged  from  the  kidneys,  rendering  the  urine 
very  sweet,  and  having  a  notable  eflfect  in  delaying  its  putrefaction.  No 
saccharin  could  be  found  in  either  the  milk  or  the  saliva  of  a  nursing 
woman  to  whom  it  was  administered,  and  a  dose  of  seventy-five  grains 
caused  no  symptoms  in  man.  These  statements  are  confirmed  by  Sal- 
kowski  (  Virchow's  Archiv,  cv.  46),  and  are  in  accord  with  the  clinical 
studies  of  Dreschfeld  (^Birmingham  Med.  Joum.,  1886,  p.  409),  Leven- 
stein  (Journ.  Soc.  of  Chem.,  1886),  and  other  clinicians,  who  state  that 
when  taken  in  food  by  diabetics  saccharin  has  no  sensible  effect  either 
upon  the  general  system  or  the  urinary  secretion.  The  value  of  sac- 
charin is  simply  for  the  purpose  of  replacing  sugar  in  diabetes^  obesity^ 
and  other  diseases  in  which  sugar  is  counter-indicated.  Our  present 
evidence  shows  that  it  may  be  used  freely  as  an  article  of  diet.  As  it 
does  not  dissolve  readily  in  ordinary  food-preparations,  a  solution  of  it 
in  glycerin  should  be  prepared  for  table  use. 

Petrolatum,  U.S. — Under  the  name  of  vaseline,  cosmoline,  etc., 
various  yellowish,  fat-like  substances  are  sold  which  are  obtained  by 
distilling  off  the  more  volatile  portions  of  American  petroleum.  The 
consistency  of  these  substances  depends  upon  the  extent  to  which  the 
distillation  has  been  carried.  The  base  of  them  all  is  parafiin.  In  the 
ordinary  form  they  molt  at  about  the  temperature  of  104^.  Liquid 
cosmoline  is  a  fluid  substance  obtained  by  a  very  incomplete  distillation. 
Petrolatum  of  the  United  States  Pharmacopoeia  is  directed  to  have  a 
specific  gravity  of  0.835  to  0.860.  Cosmolines  are  insoluble  in  water, 
scarcely  soluble  in  alcohol,  but  soluble  in  ether,  chloroform,  bisulphide 
of  carbon,  oil  of  turpentine,  benzin,  and  fixed  or  volatile  oils.  By  heat 
they  should  be  completely  volatilized  without  omitting  acrid  vapors. 
They  do  not  become  rancid,  are  absolutely  free  from  irritating  proper- 
ties, and  are  much  used  as  a  basis  for  ointments  and  as  emollient  appli- 
cations to  the  skin.  Petrolatum  has  been  taken  and  administered  by 
Dr.  Archer  Randolph  in  doses  of  a  drachm  or  more.  He  found  it  to 
have  no  general  action  on  the  system,  but  to  act  locally  upon  the  mu- 
cous membrane  of  the  alimentary  canal  much  as  it  does  on  the  skin, 
allaying  irritation,  and  provoking  soft  faecal  discharges. 

Poultices.— Under  the  head  of  Emollients  I  shall  also  speak  of 
poultices,  which  are  moist,  soft,  scarcely  adhesive,  perfectly  bland  plaa- 
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tere,  used  to  a  very  groat  extent  to  combtit  superficial  inflammatiori 
Poultices  are  much  more  powerful  agents  than  tbe  true  fatty  emoLIionU 
and  are  correspondingly  more  capable  of  being  abused:  the  results  of 
such  abuse  will  be  spoken  of  directly.     A  iM:>ultice  may»  of  course,  be 
stimulating  and  irntant  if  made  of  such  a  substance  as  mustard  ;  but 
the  emollient  or  true  poultice  is  prepared  out  of  some  bland  material 
whieh  is  totally  free  from  action  upon  the  skin.     1  do  not  think  that 
there  is  any  difference  whatever  in  the  action  of  the  varioua  sabstanc 
usually  employed  in  the  preparation  of  poultices,  the  latter  depending 
for  their  remedial  powers  solely  upon  the  warmth  and  water  whicb 
they  contain.     Water,  when  pui^e  and  of  a  temperature  approximating 
that  of  the  body,  is  a  sedative,  checking  all  action,  possibly  by  a  direct 
intiuence^  but  probably  by  the  merely  mechanical  acts  of  dilntion  of^ 
tbe  pabulum  and  of  separation  of  the  germinal  granules.     It  is  also  ft^ 
relaxant,  rendering  all  tissues  soaked  in  it  soft,  and  yielding. 

Poultices  are  sometimes  applied  in  the  early  stages  of  phlegmonoi] 
and  other  superficial  inflammations^  for  the  purpose  of  chocking  thi 
morbid  action.     Their  influence  is  in  such  case  simply  one  of  sedatiok 
and  they  are  certainly  not  so  efficient  as  the  cold- water  dressing.     Thej 
are,  however,  especially  useful  in  the  advanced  stages  of  infiammation,  ] 
when  suppuration  has  already  commenced  or  is  about  to  set  in.     Cliai. 
cal  experience  has  domonstrutod  that  they  now  favor  the  fonnation  of 
pus.     It  is  hardly  worth  while  to  discuss  how  they  do  this,  so  longai 
the  natural  method  in  which  pus  is  produced  is  a  matter  of  dispute. 
If,  as  Cohnheim  believed,  pus  is  composed  solely  or  largely  of  out- 
wandering  white  blood -corpuscles,  it  is  evident  that  the  relaxing  ijilla- 
ence  of  a  warm  poultice  will  greatly  facilitate  the  escape  of  tbe^ 
bodies.     Further,  the  poultice  in  the  latter  stages  of  a  superficial  phleg- 
mon not  only  hastens  the  formation  of  pus  in  the  inflammatory  focus^ 
but  lessens  irritation  in  the  outlying  parts  by  its  sodaiivo  aetion,  and] 
so  softens  the  tissues  as  to  aid  in  the  passage  outwards  and  the  dischai^«> 
of  the  inflammatory  products.     When  poulticing  is  too  long  porsiste*!! 
in,  the  part  becomes  pale  or  white,  swollen,  relaxed,  and  has  a  soddeal 
look;  the  gi'anulationa  of  the  ulcer  or  abscess  are  largo,  palo,  and  v«nrl 
flabby,  and  all  the  vital  actions  are  below  the  normal  point.     It  is  pO!»-J 
sible  that  oven  death  of  a  part  might  be  brought  about  by  oontinQOUSl 
poulticing.     Be  this  as  it  may,  after  the  discharge  of  pus.,  whenever  I 
the  parts  put  on  the  a.spcet  just  spoken  of,  the  poultice  sbould  be  ro-4 
moved  and  stimulating  applications  be  substituted. 

So  far,  the  use  of  poultices  to  combat  external  inflammations  has' 
alone  boon  spoken  of;  but  clinical  experience  has  demonstrated  their 
value  in  internal  inflammations,  even  when  such  deep-seated  tissues  as 
the  lungs  are  afl'ected.  Their  action  in  these  cases  is  somewhat  dilS^- 
ent  from  that  which  they  exercise  over  superficial  inflammations.  Afr  | 
cording  to  the  dictates  of  experience,  they  should  be  applied  vtry  hot, 
and  be  frequently  r^ii<i^<i^\^er^*  oli<!bw^\.QiQ.j^^w\^\\ii\^Q\Lt]Lt  of  mustard 
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or  of  somo  similar  stimulating  material  is  added  to  them  with  advan- 
tage. As  a  result,  these  poultices  act  as  gentle  but  deep-reaching 
counter-irritants,  which  in  all  likelihood  affect  not  merely  the  blood- 
vessels of  the  skin,  but  also  those  of  the  subdermal  tissue.  When  it 
is  borne  in  mind  that  in  all  these  cases  the  poultice  is  applied  to  a  very 
large  surface,  it  will  be  readily  perceived  that  this  counter-irritation  is 
a  powerful  one.  Thus,  in  pleurisy,  or  in  pneumonia,  the  whole  anterior 
or  posterior  surface  of  the  chest  is  covered,  or  perhaps  the  whole  chest 
is  enveloped,  by  the  jacket-poultice.  In  peritonitis,  the  poultice  should 
be  as  large  as  the  abdomen  of  the  patient.  In  either  of  these  cases 
the  amount  of  blood  drawn  to  the  surface  must  be  considerable.  I  can- 
not help  surmising  that  the  water  of  the  poultice  in  some  cases  actually 
soaks  through  and  exerts  its  direct  sedative  influence  upon  the  affected 
tissue.  The  value  of  poultices  in  lung-diseases  has  seemed  to  me  much 
greater  in  children,  whose  chest-walls  are  very  thin,  than  in  adults ;  and 
it  is  not  illogical  to  believe  that  the  difference  may  be  dependent  upon 
the  inequality  of  the  chest-walls. 

The  jacket-poultice  should  be  made  of  thin  flannel  formed  into  a 
sort  of  double  bag,  so  cut  and  shaped  as  to  fit  the  individual,  and  se- 
cured in  front  with  safety-pins  and  over  the  shoulders  with  tapes,  or  it 
may  be  fastened  directly  to  an  undershirt,  a  piece  of  oiled  silk  always 
being  placed  directly  outside  of  the  jacket.  The  jacket  should  bo 
divided  into  two  parts  by  a  horizontal  line  of  stitching,  and  be  filled 
fVom  one  end.  In  order  to  prevent  sagging  of  the  contents,  it  is  well, 
after  filling,  to  take  a  stitch  here  and  there,  in  the  manner  of  quilting. 
The  effect  of  a  jacket-poultice  may  be  imperfectly  attained  by  cover- 
ing the  patient  with  wool  batting  and  oiled  silk  outside  of  this, — in 
fever  patients  the  moisture  from  the  surface  and  the  heat  of  the  body 
serving  to  form  a  kind  of  fomentation. 

Flaxseed  meal  is  the  most  frequently  used  substance  for  making 
poultices,  for  which  purpose  the  large  amounts  of  oil  and  mucilage 
which  it  contains  especially  fit  it.  Ground  slippery  elm  makes  a  very 
elegant  demulcent,  mucilaginous  poultice.  Ordinary  mush  from  Indian 
meal  affords  ^  cheap  and  very  serviceable  material,  and  bread  and  milk 
makes  a  popular,  very  mild  and  unirritating,  but  expensive  poul- 
tice. When  a  poultice  is  to  be  applied  to  affect  internal  organs,  and 
consequently  has  to  be  large  and  capable  of  holding  the  beat  for  a 
long  time,  the  choice  of  material  lies  exclusively  between  flaxseed  and 
Indian  meal.  The  former  of  these  is  the  more  adhesive  and  makes 
the  more  manageable  poultice;  but  popular  belief,  and  I  think  with 
reason,  attributes  to  mush  a  superior  power  of  retaining  heat.  In 
either  case  the  poultice  should  be  put  on  as  hot  as  it  can  be  borne,  and 
should  be  covered  by  a  large  piece  of  silk  oil-cloth,  which  aids  in  re- 
taining not  only  the  moisture,  but  also  the  heat.  The  interval  of  re- 
newal should  be  short,  and  should  be  governed  solely  by  the  rapidity 
with  which  the  applied  poultice  grows  cold. 
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A  DiLuzNT  is  an  indifferent  substance  which  is  absorbed  and  in 
its  passage  through  the  bodj  ©imply  dilutes  the  various  fluids  of  thfl 
organism,  m  well  as  the  excretions.     The  only  diluent  is  water,  wljich 
is  given  in  various  forma.     Thus^  the  natural  medicinal  waters  owe  J 
much  of  their  value  to  the  large  quantity  of  water  they  contain.    U 
IS  evident  that  when  a  quart  of  water  more  than  usual  is  taken  laK 
the  system^  it  must  while  it  stays  there  lessen  the  concentration  of  1 
bodily  liquids,  and  must  finally  in  some  way  find  an  exit  from  the  bodyri 
The  increased  excretion  even  of  water  means  increased  action  in  th«  i 
eliminating  glands ;  and  the  water  passing  out  of  the  blood  must  alwayvl 
carry  with  it  more  or  less  of  the  soluble  matters  contained  in  the  eaniM 
so  that  while  the  percentage  of  solid  matter  in  the  urine  or  in  the  sw<si 
may  be  lessened  by  large  potations  of  water,  the  actual  ajnount  elin 
nated  is  no  doubt  increased.     Hence  water  acts  not  only  as  a  dijuen^ 
but  also  as  a  depurant. 

It  ia  eepeeiiilly  in  regard  to  the  urinary  organs  that  water  is  em- 
ployed medicinally,  with  three  distinct  possible  objects.     Thus,  it  mayi 
be  used  simply  to  aid  the  re-o&tablishment  of  conipletely  or  partiallj 
eupprosscd  renal  secretion.     In  acute  Bnght's  disease  water  has 
found  to  be  an  cflieient  diuretic,  increasing  very  remarkably  the  urina 
excretion,  relieving  the  irritation  of  the  kidneys,  and  aiding  the  i^tur 
to  health.     In  these  eases  at  least  half  a  pint  of  water  should  be  tz 
iyvery  two  hours.    I  have  tried  it  in  chronic  Bright'©  dis^ea^se,  and  : 
it  to  work  well  in  some  cases ;  but  in  others,  no  increase  of  the  urin 
taking  place^  the  water  accumulated  in  the  system  and  added  to  the  dh 
tress.     Again,  dihition  of  the  urine  is  often  important,  as  in  gonorrh 
or  when  there  is  a  tendency  to  the  formation  of  either  gravel  or  catc 
AVater  is  also  used  as  a  depumnt  in  chronic  disorders  in  which  thew  i 
no  organic  disease,  but  an  habitual  torpor  of  the  emunctoriosr 
in  wbich   the  liver  is  said  to  be  torpid,  and  in  which  thero  is  a 
tongue,  habitual  costiveness,  and  a  scanty  urine  with  a  tendency 
the  formation  of  a  kteritious  deposit*     In  these  cases  a  couple 
tumblerfnls  of  water  upon  rising  will  ofTten  produce  a  stool  after  br 
fast,  as  well  as  increase  the  flow  of  urine.    Very  generally  a  mild  aalli 
may  bo  advantageously  added  in  Bmall  quantity  to  the  water ;  and  sutij 
natural  mineral  waters  as  those  of  Saratoga  are  especially  beneficial. 


*  For  flxperinicntal  evidence  that  water  In  rabbits  dio«t  iooreoM  tlie  fl«w  of  til^  Mt 
Zawilfki,  C^niralLL/Ur  Chir,,  1877,  p,  327. 
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In  the  present  class  are  included  those  materials  used  by  the  physi- 
cian as  external  applications  to  exclude  the  air  and  to  protect  inflamed 
dermal  or  other  tissues.  Sufficient  has  already  been  said  in  regard  to  the 
importance  of  the  exclusion  of  the  air,  under  the  heading  of  Emollients. 
It  is  evident  that  the  latter  class  of  remedies,  as  well  as  demulcents, 
act  as  protectives ;  but  the  class  of  Protectives  proper  seems  necessary 
for  the  consideration  of  certain  remedies  which  act  more  plainly  in  a 
mechanical  method  in  defending  the  skin  against  external  agencies. 

First  to  be  eonsidei*ed  under  the  present  class  are  certain  plasters, 
used  to  protect  the  skin  and  raw  surfaces  from  external  influences. 
The  adhesive  plaster  (Emplastrum  Resince^  U.S.)  is  used  enormously  for 
mechanical  purposes.  It  does,  however,  irritate  the  skin  somewhat, 
and  consequently  is  rarely  employed  where  protection  is  the  only 
object.  Under  the  latter  circumstances,  the  lead  plaster  (Emplastrum 
Plunibi,  U.S.)  or  the  soap  plaster  {Emplastrum  Saponis,  U.S.)  is  prefera- 
ble. These  substances  are  free  from  irritant  properties,  but  are  very 
slightly  adhesive,  and  are  scarcely  used  except  to  protect  the  skin  fi'om 
pressure  or  friction,  as  when  bed-sores  are  threatened.  They  should  be 
spread  upon  very  soft  kid.  It  is  also  very  important  that  they  be  not 
BO  thick  or  hard  as  to  lose  their  pliability.  If  they  are  stiff,  by  their 
movements  during  the  motions  of  the  body  they  may  do  much  harm. 

COLLODIUM-COIiLODION.    U.S. 

When  any  finely-divided  ligneous  body,  like  raw  cotton,  is  steeped 
for  a  few  minutes  in  a  mixture  of  nitric  acid  of  the  specific  gravity  of 
1.5  and  concentrated  sulphuric  acid,  and  then  squeezed,  thoroughly 
washed,  and  dried,  it  gains  about  seventy  per  cent,  in  weight,  and  is 
converted  into  pyroxylin^  or  gun-cotton.  The  change  consists  in  the 
substitution  of  nitryl  (NO,)  for  a  portion  of  the  hydrogen.  There  are 
a  number  of  varieties  of  gun-cotton.  The  true  explosive  gun-cotton, 
alone  adapted  for  gunneiy,  is  trinitrocellulose.  It  is  not  so  soluble  as 
the  less  highly  nitrated  variety,  and  is  not  fit  for  use  in  medicine.  The 
officinal  pyroxylin  (JPyroxylinum^  U.S.)  is  one  of  the  more  soluble  varie- 
ties of  gun-cotton,  but  is  not  soluble  to  any  extent  in  ether. 

Gun-cotton  is  a  perfectly  inert  substance,  so  far  as  the  external 
surface  of  the  skin  is  concerned,  and  probably  has  no  effect  upon  the 
system  when  taken  internally.  It  is  not  at  all  soluble  in  water,  and  its 
only  use  in  medicine  is  in  the  manufacture  of  collodion.    This  substance 
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h  offieinally  prepared  by  dissolving  two  hundred  grama  of  pjroxylin 
in  a  mixture  of  twelve  and  a  half  fluidounces  of  stroager  cthor  ad 
three  and  a  half  fluidounccs  of  stronger  alcohol.     It  is  a  oolorhe^ 
slightly  opalescent  liquid,  of  a  R>nrupy  conRistence,  and  smelliitgstTOnglr 
of  ether.     By  long  standing  it  deposits  a  layer  of  fibrous  matter,  aii<i ! 
becomes  more  transparent.     This  layer  should  be  reincorporated,  hr 
agitation,  before  the  collodion  is  used.     When  it  is  applied  to  the  skirls 
and  the  menstrua  are  allowed  to  evaporate,  collodion  forms  a  colorless, I 
transparent,  flexible,  and  strongly  contractile  film,  which  adheres  Terr  ^ 
closely^  and  cannot  be  readily  removed  by  washing,  motion  of  thepirt, ' 
or  external  mechanical  force.     As  this  coating  is  perfectly  impervious 
to  air  and  water,  collodion  is  much  used  in  surgery  for  various  purpoic*. 
It  is  evident  that  care  should  be  used  in  its  application  to  absco88«i 
and  disebarging  wounds,  lest  it  should  prevent  the  discharge  of  pu 
Small  fj'esh  wounds  are  often  very  advantageously  dressed  in  the  fd 
lowing  manner,  especially  cuts  on  the  fingers  and  about  the  head. 
necessary,  the  hair  should  first  bo  shaved  off  the  part,  and  then  A  pieo 
of  coarse  gauze  or  mosquito-netting,  of  suitable  size  and  shape,  shou 
be  laid  so  as  to  cover  the  wound  and  extend  across  each  side  from  ha 
an  inch  to  an  inch  and  a  half,  according  to  circumstances.     One  eo 
should  then  bo  tightly  fastonod  to  the  skin  by  repeated  applicatiga 
of  the  collodion  with  a  camers-bair  brush.     When  the  adhesion  \u 
become  sufficiently  firm,  the  gauze  should  be  drawn  so  as  t<> 
wound  tightly  J  and  while  it  is  held  in  position  the  collodion  - 
applied  all  oi^er  it.    As  the  collodion  contracts  during  drying,  thei 
is  more  and  more  tightly  closed  and  bound  together. 

The  contraction  of  the  collodion  film  is  a  great  drawback  to  ite  m^ 
for  certain  purposes.  This  can  be  in  great  measure  obviated  and  the 
film  made  more  pliable  by  the  addition  of  from  eight  to  ten  drops  of 
castor  oil  to  the  ounce  of  the  liquid.  Under  the  name  of  Fdrxible  Vol* 
lodion  (Coitodium  Flexile)^  the  U.S.  Pharmacopoeia  directs  a  preparatii 
ver}'  similar  to  that  just  spoken  of.  It  contains  twenty  gi*ains  of  Canad 
turpentine,  besides  ten  grains  of  castor  oil,  to  the  ounce ;  and  probal) 
the  stimulant  effect  of  the  terebiothinate  will  make  itself  apparent 
upon  some  susceptible  skins.  Whenever  collodion  is  used  simply  ai  a 
protective,  one  of  these  modified  preparations  is  much  preferable  to  th« 
pure  article.  Any  principle  which  is  soluble  in  a  mixture  of  etiier  attd 
alcohol  may  be  added  to  collodionj  and  in  this  way  medicinal  mik 
may  be  applied  to  the  external  surfaces.  The  films  formod  afe  aft| 
les^.s  firm  and  adhesive  than  those  of  the  simple  coUodion. 

Solution  of  Gutta-Percha  (Liquor  G  utta- Perch  (e,  US.)  is  made  by  dl 
solving  email  pieces  of  gutta-percha  in  chloroform.    When  it  is  appUd 
to  the  skin,  a  thin  elastic  adhesive  film  is  left,  which  proteota  the 
from  the  air     It  is  a  very  elegant  preparation  for  use  in  muiU 
abrasions,  chapped  lips,  and  the  little  injuries  which  come  withm 
province  of  domestic  medicine  rnthor  than  that  of  the  professional  at 
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These  are  drugs  which  are  employed  not  to  act  directly  upon  the 
human  system  or  upon  any  of  its  tissues,  but  upon  some  extraneous 
material  or  entity,  either  in  the  cavities  of  the  body  or  upon  its  exterior. 
Thus,  an  antacid  neutralizes  acid  in  the  stomach,  or  an  anthelmintic 
kills  the  tapeworm  in  the  intestines,  or  a  disinfectant  destroys  poisonous 
emanations  in  the  exterior  world  and  thereby  wards  off  disease. 


FAMILY  L-ANTAOrDS. 

Antacids  are,  strictly  speaking,  substances  which  are  capable  of 
neutralizing  acid.  The  class,  as  here  defined,  contains  those  remedies 
which  in  medicine  are  used  for  the  purpose  of  neuti'alizing  an  excess 
of  acidity  in  the  prima)  viffi.  They  are  almost  solely  employed  in  forms 
of  dyspepsia.  Without  doubt,  cardialgia,  gastric  uneasiness^  "  heartburn,'* 
and  the  rising  of  sour  water  in  the  mouth,  are  often  the  result  of  too 
much  acid  in  the  stomach,  perhaps  secreted  by  a  perverted  glandular 
action,  but  more  probably  in  the  great  majority  of  cases  formed  by  fer- 
mentative changes  in  the  partially-digested  food.  As  excessive  acidity 
of  the  stomach  causes  gastric  uneasiness  and  derangement,  so  will  a 
similar  condition  of  the  intestinal  canal  cause  pain  and  spasm  and 
functional  disturbance  in  the  bowels.  This  is  seen  most  frequently  in 
infants,  and  is  very  often  associated  with  a  diarrhoea  in  which  the  pas- 
sages have  a  green  color,  similar  to  that  of  spinach,  and  hence  are 
sometimes  spoken  of  as  "  spinach-stools."  In  diarrhcea  of  this  character, 
as  well  as  in  colic,  antacids  are  often  of  service  by  neutralizing  the  acid 
iu  the  intestinal  canal. 

Clinical  experience  has  demonstrated  that  dyspepsia  is  often  perma- 
nently relieved  by  the  use  of  alkalies  when  they  are  given  steadily  day 
after  day,  about  twenty  minutes  after  eating,  for  a  long  time.  Accord- 
ing to  Dr.  Thomas  K.  Chambers  (The  Indigestions,  Am.  ed.,  1870,  p.  67), 
this  is  dependent  upon  an  efifect  pointed  out  by  Claude  Bernard,  the 
augmentation  of  the  acid  gastric  juice,  and  so  of  the  noimal  peptic 
powers  of  the  stomach.  The  same  authority  further  says,  "  The  test 
of  benefit  being  derived  from  an  alkali  is  the  dose  not  requivinjr  to  be 


838 


EXTMANEOUS  REMEDIES. 


increased  as  the  patient  goes  on  taking  it,  but,  on  the  contniry,  bdog 
diminifthed  gmdiuillyi  while  relief  from  the  recurrence  of  htsarUioru 
continues  still  to  be  experienced/* 

Sick  headache  is  aoraetiniea  dependent  upon  gastric  irritation  ^ 
duced  by  an  excess  of  acid  In  the  stomach.  This  true  sick  hisailache 
18  generally  to  be  distinguished  from  migraine  by  the  early  occurmicc 
of  the  stomach-symptoms,  either  as  heartburn,  nausea,  vomilini^,  or 
simple  gastric  distreaa,  find  by  the  fact  that  the  pain  comes  od  willi  %n 
attack  of  blindness  or  of  dizziness,  and  is  not  limiteil  to  any  one  spot, 
as  the  supraorbital  or  other  neuralgic  foci,  but  is  felt  all  across  the 
brows.     In  this  form  of  cephalalgia  antacids  ol\cn  afford  relief. 

Yarious  substances  which  have  already  been  discussed  in  ihld  work 
are  excellent  antacids,  most  of  thorn  uniting  this  to  other  medicinal 
properties.    Thus^  when  a  stimulating  antacid  is  desired,  as  is  very  ofton 
the  case  in  sick  headaehe^  half  a  drachm  of  the  aromatic  spirit  0/  ktiitS' 
horn  may  be  taken,  well  diluted  with  water.    Again,  when  a  lasattva 
antacid  is  desired,  a  tcaspoonful  to  a  tablespoonful  of  magnesia  may  bo 
exhibited.     Potassa  and  its  carbonates  have  already  been  dwelt  upon 
with  sufficient  detail.     They  may  be  used  as  antacids;  but,  ad  they 
exert  other  powerful  influences  upon  the  system,  they  are,  I  think,  not 
BO  generally  useful  im  the  soda  preparations.    Nevertheless,  the  &»/i4fm 
of  Potassa  (Liquor  P(jfassa%  U.S.)  is  largely  employed  as  an  anUicii 
It  is  a  colorless,  water  liiie  liquid,  of  a  strong,  acrid,  alkaline  taste,  lad 
is  made  by  boiling  a  solution  of  the  bicarbonate  of  potassium  with 
lime.     It  contains  only  live  and  eight-tenths  per  cent,  of  the  m 
acts  upon  animal  and  vegetuhle  substances,  and  imparts  a  distni  ,. 

feel  to  the  fingers  when  they  are  moistened  with  it  and  rubbed  njHin 
one  another.  It  is  capable,  in  overdose,  of  acting  as  an  irritant  poisocL 
The  dose  is  ten  to  twenty  minims,  well  diluted. 
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SODIUM. 

Unhke  potassium,  sodium  and  its  salts  have  very  little  infl 
upon  the  higher  animals.  Frogs  ai*e  much  more  affected,  it  cailsioi; 
spinal  convulsions,  and  slowing^  or  even  diastolic  arrest,  of  the  heart 
(Podocaepow,  Virchow's  Archiv,  xxxiii.  507 ;  Schonlein,  Arch,  f.  <f,  Ga, 
Fhi/siot,,  xviii.  26).  M.  Laf!but  aflij*ms  that  sodium  primarily  stimulates 
the  frog's  heart  (Compt-Rend.  Soc.  Biohg.,  1880,  p.  282).  Professor  Si 
Ringer  and  Dr.  H.  Saiosbury  find  that  the  sodium  salts  aro  capabttof 
arresting  the  cut-out  frog's  heart  in  diastole,  the  arrest  being  preeeded 
by  very  little  disturbance  of  rhythm  :  the  amounts  required  were,  how- 
ever, so  large  that  sodium  salts  can  hardly  be  made  to  kill  {LQndon 
Lancet,  1882,  ii.  736). 

On  the  other  hand,  Grand eau  (Robin's  Journal  de  C Anatomies  IBH' 
found  that  one  hundred  and  seven  grains  of  the  carbonate  of  aodii 
Injected  into  the  vein  of  a  dog  produced  only  very  slight  symptoi 
and  that  thirty-five  grains  of  the  nitrate  siniilarlj^  administered  la 
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rabbit  caused  only  some  convulsive  movements.  According  to  Gutt- 
mann  (  Virchow'a  Archiv,  Bd.  xxxv.),  however,  the  sodium  salts  thrown 
directly  into  the  blood  in  very  large  amounts  will  slowly  cause  death, 
the  agony  being  very  prolonged,  and,  when  the  chloride  is  used,  con- 
vulsions being  developed.  Both  Podocaepow  and  Guttmann  assert  that 
even  the  largest  doses  do  not  sensibly  affect  the  heart  or  the  tempera- 
ture ;  and  the  latter  observer  further  declares  that  they  are  without 
influence  upon  the  nerve-centres,  the  peripheral  nerves,  or  the  muscles. 
If  this  be  the  case,  however,  it  is  diflScult  to  perceive  how  they  can 
cause  death ;  and  the  earlier  experiments  of  Podocaepow  indicate  that 
they  do  exert  a  very  feeble  action  upon  the  peripheral  nerves  or  the 
muscles. 

Upon  the  blood  *  the  immediate  influence  of  the  sodium  salts  is  very 
slight,  for  Podocaepow  asserts  that  one  part  dissolved  in  twelve  parts 
of  blood  does  not  affect  either  the  physical  characters  of  the  red  cor- 
puscles or  the  intensity  of  the  ozone  reaction ;  whilst  Dr.  IT.  G.  Beyer, 
as  the  result  of  experiments  made  upon  terrapins,  comes  to  the  conclu- 
sion that  sodium  salts  excite  flrst  the  ganglia  of  the  vaso-dilator  nerves, 
and  afterwards  those  of  the  vaso-motor  nerves  {Med.  News,  Sept.  4, 
1886);  and  Dr.  T.  W.  Mills  (^Canada  Med.  and  Surg.  Journ.,  March, 
1886)  finds  that  the  carbonate  of  sodium  has  a  distinct  eflect  in  stimu- 
lating the  heart  of  the  flsh.  Curci  (Lond.  Med.  Record,  Oct.  15,  1886) 
also  flnds  that  the  sodium  salts  increase  the  blood-pressure  after  the 
destruction  of  the  oblongata,  and  believes  that  they  influence  the 
peripheral  vaso-motor  nerves.  Professor  S.  Ringer  {Brit.  Med.  Journ., 
April,  1885)  states  that  while  the  lime  salts,  added  to  distilled  water 
circulating  through  the  isolated  frog's  heart,  stimulate  and  prolong  the 
ventricular  contractions,  the  sodium  salts  fail  to  have  this  effect,  also 
that  in  the  frog  the  sodium  salts  have  a  very  distinct  influence  upon 
the  muscles  {Ihid.,  July  19,  1884). 

The  effect  of  the  continuous  exhibition  for  a  few  days  of  large 
amounts  of  salt  upon  the  human  organism  has  been  elaborately  inves- 
tigated by  Dr.  Munch  (^Archiv  Vereins  Gemeinschaft  Arheiten,  Bd.  vi.  p. 
369, 1863),  and  found  to  be  very  feeble.  At  first  there  was  a  slight  dimi- 
nution of  excretion,  and  a  corresponding  gain  of  the  body  in  weight ; 
but  after  a  time  the  excretions  increased,  and  the  weight  of  the  body 
decreased.  The  variations  in  excretion  affected  chiefly  the  urine,  but 
sometimes  the  perspiration  and  faeces  were  also  influenced.  The  urine 
was  rendered  alkaline,  but  its  solid  ingredients  were  scarcely  at  all 
affected. 

Although  a  certain  amount  of  the  sodium  salts  is  a  necessary  food  for 

*  Professor  Kowalewsky  reoords  in  the  Centralhl.f.  Med,  W%99en.f  1887,  the  resnlts  of  an 
elaborate  study  of  the  effects  of  adding^  either  in  solid  form  or  in  concentrated  solution,  salts 
of  potassium,  sodium,  lithium,  and  ammonium  to  the  blood.  As  it  is  not  possible  at  present 
to  connect  this  influence  with  the  effects  of  therapeutic  doses  of  the  drug  inside  of  the  body,  I 
content  myself  with  referring  to  the  paper. 
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the  highor  antmali,  yot  it  is  very  doubtful  whether  an  habituAl  exotai 
of  theiu  has  any  decided  effect  upon  nutrition,  MM.  Darnourette  and 
llyadea  claini  that  the  olitninattou  of  urea  and  uric  acid  {Joum.di 
Therap.^  1880,  440)  ig  markedly  ioereased;  but  an  examination  oflbir 
exporimonta  will  show  that  this  conclusion  is  not  warranted  by  \hm^ 
and  in  a  series  of  experiments  with  the  phosphate,  acetate,  and  wil- 
phato  of  sodiuni,  Br.  I.  Mayer  {Zeitschr.  /.  KUn.  Med.,  1881,  8S45) 
found  no  increase,  and  the  experiments  of  A.  Ott  on  the  dog  gav«  th« 
same  results  (Hoffmann  u.  Schwalbe^s  Jahresberichtf  1883.  220).  Ptouriet 
{Compt^'Enut,  t.  xxv.)  believes  that  the  chloride  has  a  tonic  influ«oc«' 
he  aniilyzed  his  blood  after  he  had  used  daily  one  hundred  and  fifty 
grains  of  suit  beyond  the  ortliuary  amount  for  thre^  months,  and  ^k 
aflor  be  had  taken  only  the  usual  quantity.  The  red  corpuscle*  were 
vary  decidedly  more  numerous,  the  librin  was  slightly  more  abundtni, 
and  the  albumen  decidedly  less  abundant^  at  the  fiT>t  nunlvsl^  than  stt 
the  second. 

As  Bidder  and  Schmidt  (^Canstatt'S  Jahresbertcht,  l^o^  Ujhu 

the  hydrochloric  acid  of  the  gastric  juice  is  derived  fn>ii  leofl 

aodium,  and  as  Kabuteau  (L*  Union  MM,,  t.  xii.  p.  186,  1871)  found  ih 
in  dogs  with  gastric  fistula  both  the  quantity  and  the  acidity  of  thtl 
gastric  juice  are  decidedly  increased  by  the  use  of  salt  meat,  it  wotiUJ 
appear  prabable  that  common  salt  acts  as  a  tonic  by  tncnfasing  th 
digestive  power.     On  the  other  hand,  it  is  well  known  that  physiolil 
gists  are  still  disputing  as  to  whether  fme  hydrochloric  acid  oi 
at  all  in  the  gastric  juice.*     Farther,  it  is  certain  that  pepfwroraa/ 
similar  condiment  will,  b}^  its  local  action,  increase  the  flow  of  gastr 
juice;  and  in  Eabuteau's  experiments  the  mere  local  irritation  of  i 
salt,  or  the  difficult  digestion  of  the  preserved  meat,  may  bavo  gi% 
rise  to  the  increased  secretion  by  the  stomach. 

The  experiments  of  Br,  S.  W.  Lewaschen  prove  that  the  carbonate 
the  sulphate,  or  the  phosphate,  given  to  dogs  with  biliary  fistula,  in 
creases  very  markedly  the  liquidity  of  the  bile  by  dtminiHhing  tb^  i 
centage  of  solids.    The  salicylate  of  sodium  acted  similarly  to  bat  mn 
more  powerfully  than  these  salts.    These  experiments  are  in 
with  cliniail  experience,  which  shows  that  the  alkaline  salts  of  sodiu 
given  one  to  two  hours  after  meals  in  full  doses  are  of  decided  ▼alim 
in  the  treatment  of  gallstones  and  various  affections  asdociat4Ml  witk 
excessive  viscidity  of  the  biliary  secrotion. 

Soda*  U.S* — Caustic  Soda  i«  prepared  by  the  evaporation  of 
liquor,  and  occurs  in  grajtsh-white  fragmenta^  which  deliquedt*e  whe 
exposed  to  the  air ;  but,  as  the  fluid  absorbs  carbonic  acid  and  ibe  i 
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in  it  iB  converted  into  an  efflorescent  carbonate,  the  liquid  is  after  a 
time  converted  into  a  white  powder.  Caastic  soda  is  powerfully  cor- 
tofiive.  Liquor  Sodm^  U.S. — Solution  of  Soda, — ^A  colorless,  exceedingly 
acrid  liquid,  containing  about  five  per  cent,  of  hydrate  of  sodium,  and 
having  the  specific  gravity  1.059.  It  is  made  by  the  action  of  milk  of 
lime  upon  a  solution  of  carbonate  of  sodium. 

SoDii  Cabbonas,  U.S. — Carbonate  of  Sodium  occurs  in  colorless  crys- 
tals, which  rapidly  effloresce  on  exposure  to  the  air,  and  fall  into  a 
white  powder.  The  taste  and  reaction  are  strongly  alkaline.  It  is 
very  soluble  in  water,  insoluble  in  the  air.  The  chief  native  mate- 
rials from  which  it  is  manufactured  are  common  salt  and  sulphate 
of  sodium.  As  it  occurs  in  commerce,  carbonate  of  sodium  is  suffi- 
ciently pure  for  ordinary  use.  When  carbonate  of  sodium  is  heated, 
its  water  of  crystallization  is  driven  off,  and  the  officinal  Dried  Car- 
bonate (Sodii  Carbonas  Exsiccatus,  U.S.)  is  left.  This  may  be  given  in 
pill-form.  Commercial  Bicarbonate  of  Sodium  (Sodii  Bicarbonas  Venalis, 
U.S.)  is  a  white,  opaque  powder,  containing  variable  amounts  of  soda 
not  fully  saturated  with  carbonic  acid.  Pure  Bicarbonate  of  Sodium 
(Sodii  Bicarbonas,  U.S.)  should  always  be  selected  for  internal  use. 
The  antacid  dose  of  these  preparations  is  ten  to  twenty  grains. 

Thbrapeutjos. — ^The  fact  that  soda,  in  moderate  amount,  Las  no 
depressing  action,  and  indeed  very  little,  if  any,  influence  upon  the 
general  system,  renders  it  preferable  to  potash  in  cases  of  acidity  of 
the  prima)  vifie.  It  is  par  excellence  the  alkali  for  acid  dyspepsia.  On 
the  other  hand,  the  circumstance  clearly  established  by  Dr.  Eoberts 
(^Urinary  and  Renal  Diseases,  Amor,  ed.,  1866,  p.  240),  that  it  is  less 
powerful  as  a  solvent  of  uric  acid  than  its  sister  alkali,  together  with 
the  property,  believed  to  belong  in  a  much  greater  degree  to  potash, 
of  preventing  the  formation  of  uric  acid,  makes  soda  of  very  inferior 
value  in  uric  acid  gravel  or  uric  acid  diathesis.  When  in  any  case  it  is 
desirable  simply  to  render  the  urine  alkaline,  and  at  the  same  time 
to  avoid  depressing  the  system  generally,  soda  would,  on  theoretical 
grounds  at  least,  seem  preferable. 

Sodii  Acetas,  U.S. — Acetate  of  Sodium  is  a  white,  slowly  efflorescent 
salt,  which  occurs  in  long  prisms  of  a  sharp,  bitterish  taste.  It  has 
been  supposed  to  have  the  same  remedial  powers  as  acetate  of  2)otas- 
sium;  but  this  is  certainly  a  mistake.  It  is  rarely  if  ever  used  in 
medicine.  Nitrate  of  Sodium,  although  officinal,  is  not  used  as  a  thera- 
peutic agent. 

CALX-LIMB. 

The  therapeutic  properties  of  slaked  lime  are  dependent  chiefly  upon 
its  alkalinity  and  its  astringoncy.  It  does  not  possess  the  latter  prop- 
erty in  an  eminent  degree,  yet  its  preparations,  when  properly  diluted, 
whiten  and  lessen  the  secretion  of  mucous  membranes  to  which  they 
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are  applied.    It  also  appears  to  have,  as  it  were,  a  sedative  inflnenee 

upon  mucous  membmnos,  lessoniug  their  irritability.  Qiustic  or  luw 
slaked  lime  is  a  powerful  caustic,  but,  except  in  the  form  of  VicDU* 
paste,  is  rarely  if  ever  used  as  8iich.  It  is  more  soluble  in  cold  than  in 
hot  water.  At  60°  F,  it  requires  about  seven  hundred  timm  ilswci^*ht 
of  tho  liquid  to  dissolve  it.  It  is  much  more  soluble  in  syrup  tbiui  ni 
pure  water. 


Liquor  Calcis,  U.S. — Sohtfion  of  Lime, — LimewaUr  is  a  colorlcw 
liquid,  having  the  8p.  gr.  1.0015»  and  eontaininj^  about  0.15  per  ccnlof 
lime.  It  has  an  alkaline  taste,  and  is  nearly  destitute  of  imtant  pr«]>* 
erties.  On  exposure  to  the  air  it  hccomes  turbid,  or  forms  a  erual  ujwa 
the  surface,  or  deposits  a  precipitate,  owing  to  the  absorption  of  ca^  | 
bonic  acid  from  the  air  and  the  Ci>n version  of  the  lime  into  a  carknute. 
Twenty  minims  of  ^yrup  of  lime  {Syrupus  CalciSf  U.S.)  equal  a  fltii<l* 
ounce  of  lime-water. 

Therapeutics. — Lime-water  is  used  internally  exclusively  wr  ji* 
effects  upon  the  primte  vite.  In  vomiting^  from  almost  any  cause  except  , 
aeuto  gastritis,  ei^^ual  parts  of  lime-water  and  milk  afford  an  ele;L|:ttD^ 
simple,  and  much-used  remedy.  If  the  vomiting  bo  severe,  all  otb 
food  should  be  inhibited,  and  one  or  two  tablespoonfuls  of  the  mixtti 
given  every  half-bcmr, — the  quantity,  as  well  as  the  pn^portfon  of  mill 
being  increased  as  the  stomach  is  able  to  bear  it  As  lime-water  whe^ 
put  in  milk  prevents  the  formation  of  dense  coagiila,  it  is  often  add« 
with  advantage  to  that  fluid  when  used  as  food  for  infants,  or  for  adiil^ 
with  weak  digestion.  As  an  alkaline  astringent,  the  st/rnp  is  oflis 
useful  in  diarrhoea  in  doses  of  one  to  two  fluidraehms  well  diluted. 

Externally,  lime-water  has  been  used  as  a  wash  in  various  skin-di^ 
eases,  especially  in  tinaa  capitis :  it  is  also  apjdied  to  vlcer.%  and  is  i 
to  have  a  very  marked  intlyeiicc  in  lessening  the  amount  of  disc  bar 
When  mixed  with  an  equal  bulk  of  linseed  or  olive  oil  (Liniment 
Calcis^  U.S.),  lime-water  is  a  favorite  application  for  recent  bums:  tb 
thick,  soapy  liquid  which  is  formed  is  sometimes  spoken  of  aa»  Car 
Of?,  from   tho  name  of   the  iron-works  at  which  its  reputation  wi 
first  made. 

Lime-water  has  the  power  of  dissolving  mucus,  and  also  false  men 
brane,  and  has  therefore  been  introduced  as  a  local  i-emedy  in  psnuio 
membranous  croup  and  in  diphtheria.  It  is  sometimes  used  by  causing 
the  patient  to  inhale  the  vapoi's  of  slaking  lime;  but  a  better  metbc 
is  to  pulverize  Hme-watcr  by  means  of  an  atomizer  and  dii'eci  the  sprajj 
upon  the  back  of  the  fauces  while  tlie  patient  is  respiring  deeply.  The 
application  should  bo  made  every  two  or  three  hours,  and,  in  patient 
of  sufficient  ago  to  allow  of  its  being  thorough,  is  often  very  eervic 
able. 

Soluble  preparations  of  lime  are  not  devoid  of  Influence  upon  tl 
general  tissues  of  the  body,  but  it  is  not  probable  that  they  ai 
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ciently  active  to  cause  any  appreciable  effect  when  given  in  therapeutic 
doses.  Professor  Binger  has  found  that  the  calcium  salts  have  the 
power  of  increasing  and  prolonging  muscular  contractility  when  they 
are  brought  into  contact  with  an  isolated  voluntary  muscle  or  with  the 
heart  of  the  frog  {New  York  Med.  Record,  vol.  xxxi.).  Dr.  H.  G.  Beyer 
{Med.  News,  Sept.  1886)  states  that  the  same  salts  cause  contraction  of 
the  blood-vessels  of  the  terrapin. 

CARBONATE  OP  CALCIUM. 

Chalk  is  the  native,  friable  carbonate  of  calcium,  a  milk-white,  soft 
solid,  of  an  insipid,  earthy  taste,  insoluble  in  water,  wholly  soluble, 
with  effervescence,  in  dilute  muriatic  acid.  Creta  Prceparata,  U.S. — 
Prepared  Chalk  is  chalk  freed  from  impurities  by  pulverization,  leviga- 
tion,  and  elutriation ;  a  white,  perfectly  smooth  i>owdor.  Calcii  Car* 
borias  Frcecipitatits,  U.S. — Precipitated  Carbonate  of  Calcium  is  a  white 
powder,  free  from  giittiness,  which  is  made  by  precipitating  chloride 
of  calcium  with  carbonate  of  sodium. 

Therapeutics. — Carbonate  of  calcium  in  its  different  forms  is  used 
internally  as  an  antacid  and  a  very  mild  astringent.  As  none  of  the 
salts  which  it  forms  are  purgative,  it,  with  the  other  preparations  of 
lime,  is  the  best  antacid  when  diarrhoea  is  present.  The  crude  chalk 
should  never  be  used,  but  the  other  preparations  are  probably  of  equal 
value.  Some  practitioners  claim,  however,  that  the  oyster-shell  is  more 
acceptable  to  delicate  stomachs,  on  account  of  the  animal  matter  which 
it  contains ;  and,  under  the  name  of  CastillorCs  Powder,  a  mixture  of 
salep,  tragacanth,  sago,  of  each  three  parts,  prepared  oyster-shell  one 
part,  and  cochineal  sufficient  to  color  it,  has  been  much  used  in  obsti- 
nate summer  diarrhoeas.  A  drachm  of  this  is  boiled  in  a  pint  of  milk, 
and  the  decoction  taken  as  food  ad  libitum.  The  dose  of  carbonate 
of  calcium  is  twenty  grains  to  a  drachm.  Chalk  Mixture  {Mistura 
Cretce,  U.S.)  is  generally  preferred  to  the  powder.  It  contains  thirty 
grains  of  the  chalk  to  the  ounce,  and  is  given  in  doses  of  one  to  two 
tablespoon fuls.  It  is  often  combined  with  laudanum  or  paregoric  and 
tincture  of  kino  or  catechu. 

Externally,  prepared  chalk  and  precipitated  carbonate  of  calcium 
are  used  as  desiccants  and  protective  applications  to  ulcers  and  chronic 
bums,  also  in  excessive  sweating  of  the  feet,  and  in  intertrigo  and  other 
affections  of  the  skin. 


rAlIILT  II- ANTHELMINTICS. 


These  fire  medicines  which  kill  or  cause  tho  cxpnlsion  of  iotedtiiifll 
wormSr     They  arc  sometimes  divided  into  vermicidm^  those  whiehkill, 
and  vermifufje^y  those  which  expel ;  but  there  is  little  or  no  practical  ow 
in  the  division.     It  is  of  much  greater  importance  to  establiti^h  the  ^^ 
lations  between  these  drugs  and  the  different  species  of  entozoa,  ftljice 
clinical  experience  haa  demonstrated  that  an  anthelmintic  very  olfieient 
ai^ainst  one  form  of  intestinal  worm  may  be  not  injurious  to  another  [ 
ftpecies.     Therapcutieally  considered,  tho  entozoa  maybe  diirided  hio] 
the  Tapeworms  {Taini<t%  the  Kound-worms  (Lumhrici),&Dd  tha  Seattecms 
(Ascaridcs),     The  last  of  these  differ  from  the  others  in  that  thtj  iff 
to  bo  attacked  solely  by  enemata. 

It  is  obvious  that  the  value  of  an  antlielmintic  depends  oot  onljf 
upon  its  power  of  poisoning  the  articulate,  but  also  upon  its  hflrmlejil^  , 
ness  as  rei^ards  the  patient.     Thus,  it  is  the  eminent  combination  of  I 
these  qmilities  that  renderH  the  infusion  of  quassia  so  valuable  in  Cd-^] 
«>f  seat-wonnSj  while  carbolic  acid,  though  very  efficient,  should  neve 
bo  used  atjainst  the  same  parasite,  since  it  has  greatly  imperilled,  if  i 
has  not  destroyed,  the  life  of  the  patient  when  so  employeil. 

There  arc  certain  general  rules  which  govern  the  admin i^tration  ' 
antholminties,  and  which  should  not  be  loet  eight  of.     They  m&y  1 
summed  up  as  follows :  Let  tho  alimentiiry  canal  bo  as  empty  as 
ble,  so  that  the  drug  may  act  with  the  greatest  force  upon  the  enemj 
For  this  reason,  anthelmintics  ai'o  best  administered  early  in  the  moni<l 
ing ;  and  in  obstinate  cases  the  patient  should  be  required  to  fast  anttt 
dinoer-tiine, 

If  the  drug  bo  not  itself  a  purgative^  from  four  to  eight  hours  after 
its  administration  a  brisk  cathartic  should  be  administered  ;  or  a  purg^t* 
live  dose  of  calomel  may  be  combined  with  it,  as  the  bilious  purging 
induced  by  the  latter  drug  seems  to  be  especially  obnoxious  to  the 
ont02oa, 

SPIGELIA— PINKROOT.    U.a 

The  root  of  Spigelia  Marilandica,  an  herbaceous  perennial^  growinj 
in  the  Southern  and  Southwestern  United  States.      It  conai^ta  of 
knotty  head,  with   numerous  fine,  crooked,  branching  rootlets. 
o<lor  is  faint  and  peculiar;  the  taste  sweetish  and  slightly  bitteT. 
contains,  according  to  the  analyses  of  M,  Feneulle  and  of  R  H.  Stablei 
tannic  acid,  fixed  and  volatile  oils,  resin,  and  a  bitter  uuoryfttaUu 
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body ;  but  exactly  upon  what  its  virtues  depend  has  not  been  deter- 
mined. 

Physiological  Action. — According  to  the  investigation  of  Dr.  H. 
A.  Hare  {Medical  News,  March  12,  1887),  spigelia  produces  in  the  frog 
exophthalmia,  excessive  muscular  weakness,  loss  of  reflex  activity,  and 
slowing  of  the  heart,  with  at  first  increase  of  power  of  the  systolic 
contractions  but  afterwards  arrest  in  a  condition  of  semi-diastole.  In 
the  dog  the  drug  produces  hurried  respiratory  movements,  retching, 
wide  dilatation  of  the  pupil,  internal  strabismus,  marked  exophthalmia, 
muscular  weakness  and  loss  of  co-ordination,  and  at  last  sleep,  passing 
into  coma  and  death  from  failure  of  respiration.  The  loss  of  muscular 
power  and  of  reflex  activity  is  spinal,  both  motor  and  sensory  nerve- 
trunks  escaping.  Moderate  doses  produce  in  the  warm-blooded  animals 
slowing  of  the  pulse,  with  fall  of  the  arterial  pressure.  As  the  pulse  is 
not  aflected  after  section  of  the  vagi,  the  slowing  is  probably  the  result 
of  central  inhibitory  stimulation.  The  fall  of  arterial  pressure  seems 
to  be  chiefly  the  result  of  an  action  upon  the  heart,  since  asphyxia 
causes  at  such  times  an  immediate  rise  in  the  pressure, — le.,  vaso-motor 
spasm.  The  observations  of  Drs.  Hodge  Thompson  (Inaug.  Diss,, 
quoted  by  Eberle),  Eberle  (Materia  Medica  and  Therapeutics,  vol.  i.), 
and  Spalsburg  (Boston  Med,  and  Surg,  Journ.,  1885)  have  shown  that 
in  overdose  it  causes  in  man  acceleration  of  the  pulse,  dilatation  of  the 
pupils,  heat  and  dryness  of  the  skin,  flushing  and  a  swollen  appearance 
of  the  face,  with,  in  Eberle's  cases,  talkative  delirium.  Two  fatal  cases* 
of  poisoning  by  it  are  said  to  have  been  recorded. 

Therapeutics. — Spigelia  is  a  most  efficient  remedy  in  cases  of  the 
round-wonn,  and  is,  when  given  within  the  bounds  of  moderation, 
entirely  safe.  It  appears  to  narcotize  the  worm,  and  requires  the  use 
of  a  brisk  cathartic.  The  fluid  extract  (Extractum  Spigelice  Fluidum, 
U.S.)  is  efficient  in  doses  of  two  fluidrachms.  A  better  preparation  is 
the  Fluid  Extract  of  Spigelia  and  Senna  (Extractum  Spigelice  et  Sennce 
Fluidum,  U.S.  1870),  which  is  much  liked  by  children  on  account  of 
its  agreeable  taste.  The  dose  for  an  adult  is  fjss;  for  a  child  two 
years  old,  f  3ss  to  f  Si,  repeated  every  four  hours  until  it  purges. 

AzEDARACH,  U.S.,  the  bark  of  the  root  of  Melia  Azedarach,  or  Pride 
of  China,  is  used  in  the  South  as  a  remedy  for  the  round-worm.  It  is 
said  to  possess  poisonous  properties  similar  to  those  of  spigelia,  yet  it 
is  affirmed  that' animals  and  children  eat  its  fruit  with  impunity.  It 
is  usually  given  in  decoction  (Sii  to  Ojss,  boiled  to  a  pint),  the  dose 
being  for  a  child  a  tablospoonful  every  two  or  three  hours  until  the 
bowels  are  affected. 

Chenopodium,  U.S.,   or    Wormseed,   is  the  fruit  of  Chenopodiura 

*  These  cases  appear  to  hare  been  indeGnitely  copied,  and  are  of  doubtful  authenticity. 


8i6 


EXTHAyEOUS  REMEDIES, 


ttTitholmintieuTn,  or  Jerusalem  Oak,  a  rank,  odorous  plant,  growi 
about  waste  phieos  in  the  Biiburhs  of  towns  in  the  United  States.    I 
conaiata  of  minato,  globular,  light^brown  seeds,  about  the  size  of  a  pin'       ^g 
head,  of  a  nauseous  odor  and  a  pungent  taste,  due  to  the  volatile  oi 
which  they  contain  in  large  quantity.     Wormseed  Oil  (  Oleum  Chenopodi 
U.S.)  is  of  a  light-yellow  color,  becoming  darker  and  less  fluid  by  n^  ■ 
of  a  peculiar  powerful  odor  and  a  hot  burning  taste.*     It  has  be^^^j 

used  in  hysteria,  but  is  now  employed  onl^'  as  an  anthelmintic  again.^ ^jj 

the  lumbricuSj  and  more  rarely  the  tapeworm.  It  is  verj"  etiieient,  a^^^^^ 
ten  drops  of  it  on  sugar  may  be  ^iven  to  a  child  three  years  old,  beftj^^j^ 
breakfast,  dinner,  and  supper,  for  two  days,  followed  by  a  brisk  purj 


Brayera,  U.S.,  or  Koossa,  is  the  dried  flowers  and  unripe  fruit       ^f 
Brayera  anthelmintica,  a  tree,  native  of  Abyssinia,    They  occur       /j^ 
compressed  greenifih-yellow  clusters,  of  a  fragrant  balsamic  odor,  an^^j, 
taste  which  in  a  little  while  is  acrid  and  disagreeable.     Koossocontf^ii,, 
a  volatile  oil,  tannic  acid,  and  a  resin,  Koosmi  or  Tmniin^  discovery 
by  Pavesi.     This  is  crystal line^  white  or  yellowish,  slightly  soluble  ij^ 
water,  freely  so  in  alcohol,  and  was  shown  by  Dr.  Bedail  {Syd,  S&c, 
Year-Book^  1868,  p.  476)  to  be  the  active  principle  of  the  drug,  which 
yields  about  three  per  cent,  of  it     Brayera  is  a  most  efficient  remedy 
against  the  tapeworm,  and  even  in  large  doses  causes  no  greater  iaeoij' 
venicnce  to  the  patieDt  than  some  nausea,  abdominal  pain,  and  loos^ 
ness  of  the  bowels.     It  is  generally  not  necessary  to  administer  unr 
purgative  with  it^  and  the  worm   is  discharged  dead  with   the  la^t 
watery  passages.     A  half-ounce  of  the  powdered  flowem  is  given  suv 
pended  in  water  (Infusum  BrayercE — gss  to  Oss,  U.S.)  in  the  raoming, 
with  the  usual  precautions  as  to  diet,  or  fr-om  twenty  to  forty  graini  of 
koossin,  wi'apped  up  in  a  wafer,  may  be  substituted  for  the  crude  drug. 
The  fiuid  extract  (Extractum  Brayerm  Fluidum^  U.S.)  is  also  efficient  in 
doses  of  half  a  fluidounce.     Care  should  be  exercised  in  giving  brayera 
to  pregnant  women,  as  it  is  stated  that  it  has  produced  abortioiu 


SANTONICA— SANTONICA.  U.S. 

Levant  Wormseed  consiMs  of  the  unexpanded  flowers  and  pedun- 
cles of  Artemisia  Contra,  a  composite  of  Northern  Middle  Eurt>pe  aud 
Asia.  It  consists  of  pale,  green ish-bmwn,  smooth  heads  of  tour  or  five 
tubular  flowers,  of  a  very  strong  aromatic  odor  when  rubbed^  and  m 
bitter,  disagreeable  taste.     It  contains  volatile  oil,  resinouB  matter,  and 


*  In  tho  Maryland  Med.  Joi*m,t  wo\,  iv,  p.  20,  Professor  T.  R.  Brown  reports  ft  am  in 
which  death  wae  attributed  to  the  taking  of  nn  ounce  or  tnoro  of  wormseed  oil  in  dir»«i>«I 
doies.  The  patient  woa  found  in  bed  untionsciou?,  with  vomited  matton  over  liii  snrroenJ- 
In^  after  9ome  bours  bocnmo  fiensiblo,  rclnpeed  an  hour  or  two  tftter  inio  boarj  tleeyi.  w 
again  roitued,  nnd  while  plajinj^  cards  became  apbasic^  deaf  to  conrers!tti»n,  ajcatclj  seoBitiit 
to  other  souivd?,  and  fintilly  died  with  hem'iplegio  apoplexj.  It  is  plain  that  the  wormite^ 
waa  not  tbe  direct.  \mm«5*lvtt.l«  caxtft^  <Ji  »\\  \,\it%%  %'5u\\\Qxa*  «t  ^^  vJajt  U*aI  reeull. 
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a  crystalline  principle,  Santonin  (Santoninnm,  U.S.),  or  Santoninic  Acid, 
which  occurs  in  colorless,  pearly,  four-sided,  orthorhombic  tables,  soluble 
in  fh>m  four  thousand  to  five  thousand  parts  of  cold  and  two  hundred 
and  fifty  parts  of  boiling  water,  fVeely  soluble  in  alcohol  and  chloroform, 
moderately  so  in  cold  ether;  insoluble,  or  nearly  so,  in  glycerin.  It 
has  a  neutral  reaction,  but  unites  with  alkalies  to  form  salts,  and  hence 
is  freely  soluble  in  alkaline  solutions.  When  slowly  heated,  it  sublimes, 
unchanged,  at  from  165®  to  175*^  C.  When  rapidly  heated,  it  is  con 
verted  into  a  brownish-red  oil,  which  becomes  carmine-red  upon  the 
addition  of  caustic  potash.  On  exposure  to  sunlight,  or,  more  slowly, 
even  in  the  ordinary  daylight,  the  colorless  crystals  of  santonin  acquire 
a  golden-yellow  tint.  If  this  change  be  a  chemical  and  not  a  mechan- 
ical one,  the  alteration  must  be  very  slight,  since,  according  to  Krauss, 
the  yellow  crystals  conduct  themselves  in  their  chemical  relations  pre- 
cisely as  do  the  colorless  crystals,  and  are  precipitated,  by  the  addition 
of  acid  to  their  alkaline  solutions,  as  colorless  crystals. 

Physiological  Action. — Santonin  is  said  to  have  been  first  intro- 
duced into  medical  practice  in  1830,  by  Dr.  Alms,  by  whom  and  by  Dr. 
Kahler  it  was  simultaneously  discovered.  It  is  at  present  used  almost 
solely  on  account  of  its  poisonous  action  upon  entozoa,  but  certainly 
has  a  very  great  influence  upon  man  and  the  higher  animals.  When 
it  is  given  to  dogs  and  rabbits  in  largo  doses  it  causes  accelerated 
breathing,  slowing  of  the  pulse,  universal  trembling,  cramps,  free  sali- 
vation, unconsciousness,  convulsions,  dilated  pupils,  and  death.  (See 
experiments  of  Manns,  Das  Santonin,  Marburg,  1851,  of  Eose,  Virchows 
Archiv,  Bd.  xvi.,  1859,  and  of  T.  Krauss,  Inaug.  Diss.,  Tubingen,  1869.) 
After  death  the  lesions  are  not  absolutely  constant,  but  hypercBmia  of 
the  nerve-centres  and  congestion  of  the  lungs  and  heart  are  nearly 
always  present.  According  to  Rose,  dogs  will  recover  after  doses  of 
from  thirty  to  sixty  grains,  although  five  to  six  grains  will  produce 
very  decided  symptoms;  and  according  to  Krauss,  thirty  grains  are 
required  to  kill  a  rabbit,  even  when  the  drug  is  dissolved  in  chloroform 
and  given  subcutaneously. 

The  symptoms  caused  by  large  doses  of  santonin  in  man  are  closely 
similar  to  those  which  it  produces  in  the  lower  animals.  There  are 
several  fatal  cases  of  poisoning  by  it  on  recoi'd.  A  child  five  years  old 
was  killed  in  half  an  hour  by  an  unknown  quantity  (JPharm.  Journ.  and 
Trans.,  viii.  996),  and  one  six  or  seven  years  old  is  said  to  have  been 
destroyed  by  six  grains  of  the  acid,  after  suffering  from  hromaturia* 
(Bull,  Tkerap.,  Ixxiv.  362) :  four  grains  produced  very  serious  symp- 
toms in  a  child  four  years  old  {Pharm.  Journ.  and  Trans.,  ix.  696).  In 
Dr.  Grimm's  case  {Schweizer  Zeitschrift  fur  Med.,  Chir.  und  Oeburtshilfe, 
1852,  p.  493),  a  rather  feeble  child,  five  years  old,  took  two  one-grain 

*  This  is  probably  a  mistaken  obserration,  the  urine  being  only  blood-oolored,  and  not 
eontaining  blood  (see  p.  848). 
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doses  of  santonin,  and  was  seized  with  eonrulsive  trembling^!,  which 
increased  in  scvority  until  they  became  severe  convnUions,  which  wcr» 
accompaiiiLMi  by  unconsciousness,  trismus,  pallor  of  the  face,  cold  ^wcftti*, 
dilated  pupils,  and  rapid  pulne  and  respiration.     Thirteen  or  fourteen 
hours  after  tho  ingestion  of  the  poison^  while  the  patient  lay  on  her 
back,  quietj  unconscious,  with  moderately-dilated  pupils  and  a  wIdw, 
feeble  puUe,  death  oceurred  suddenly.     No  post-mortem  was  allowtnl. 
The  santonin  is  stated  to  have  boon  chemically  pure  and  to  have  bwn 
used  in  other  cases  with  its  usual  results,     Kine-tenths  of  a  gniinof 
Bantonin  are  wild  to  have  caused  complete  unconsciousness  in  a  chilJ 
five  years  old  {Sehmidfs  Jahrb.,  Bd.  cci.  p,  128).     Six  grains  of  santonin 
caused  in  a  child  five  yeai's  old  epileptiform  convulsions  and  death  la 
thirty-fivo  minutes  (Dr.  W.  J.  Kilner,  SU  Thomas's  Hospital  lirp^i, 
vol  X,).     One  grain  and  a  half  produced  in  a  child  three  and  a  half 
years  old  symptoms  of  the  utmost  scverityj  not  reaching  their  maxi- 
mum until  two  days  after  the  ingestion  of  the  poison  (TJicrap.  Gaz^l 
ill,  210:  for  other  casoe,  see  Dn  C.  Bevill,  Therap,  Gaz.,  iii,  428).    In] 
one  case  complete  blindness  persisted  for  nearly  a  week.     Great  pallor i 
of  surface,  with  a  blue  color  around  the  eyea  or  involving  the  whol^l 
countenance,  has  been  generally  an  early  symptom;  vomiting  haa  dow 
rarely  been  pi*oscnt|  and  sometimes  has  been  accompanied  by  colickj 
pains.    Besides  these  manifestations,  giddiness,  mental  apathy  or  stupofJ 
great  coldness  of  the  surfaeOj  profuse  sweating,  trembling,  mydriA&ii\l 
and  finally  loss  of  consciousness,  with  convulsions,  often  violent  and 
accompanied  by  opisthotonos  and  emprosthotonos,  and  failure  of  retpiJ 
ration,  are  the  usual  phenomena  of  Bantonin^poisoning.    The  eireuli 
tion  seems  to  be  very  little  affected  (case,  Arch,  fur  Exptr,  Path,  nn^^ 
Pkarm.  vl  302  i. 

A  very  curious  symptom  caused  by  santonin,  even  when  in  d^Mfii 
which  can  scarcely  be  called  toxic,  is  xanthopsia,  or  "yeliow-aeein|f,1 
as  tho  Germans  term  it,     It  was,  I  believe,  first  noticed  by  Calloud 
and  has  since  been  spoken  of  by  almost  ^Yidry  writer  upon  tlie  druj 
Usually  it  consists  of  a  vciy  deep  yellow  tint  Imparted  to  the  landdcaf: 
and  to  every  object  looked  at,  an  ctYect  perhaps  most  comparable  to  thai 
of  looking  through  yellow  glass;  sometimes  this  yellow  is  replactnl  b; 
green  ;  and  ireydloff  states  that  he  has  seen  patients  in  whom  the  ih 
was  red,  and  others  in  whom  it  was  blue.    Dr.  Edm.  Hose  has  publish^ 
exceedingly  elaborate  papers  upon  this  chromopsia;  but,  as  the  mattn 
is  of  interest  to  the  physicist  and  student  of  optics  rather  than  to  ihl 
clinician,  I  content  myself  with  a  reference  to  his  memoirs  {Virch*>tc*i 
Archt'v,  XTi.  233 ;  xviii.  15 ;  xix.  522 ;  xx.  245 ;  xxviii.  30).    Santonil 
is  eliminated  probably  in  a  more  or  less  altered  condition  by  the  kid 
noys,  and  thus  gives  rise  to  a  very^  characteristic  symptom  which  hii 
not  as  yet  been  spoken  of,— namely,  discoloration  of  the  urineu    Tho 
now  color  is  a  very  marked  yellow,  which  has  at  first  an  ornngo  tint 
but  after  very  largo  doses  becomes  saffron  dike,  or  sometimes  evea 
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purplish  red,  which  has  given  origin  to  the  idea  that  blood  was  present. 
According  to  Manns,  the  addition  of  an  alkali  to  the  yellow  urine  causes 
it  to  become  red.  The  exact  nature  of  the  eliminated  principle  has  not 
been  determined :  it  is,  however,  probably  the  result  of  an  oxidation  of 
the  santonin,  as  is  believed  by  Kletzinsky,  who  asserts  that  the  drug 
receives  in  the  system  six  atoms  of  oxygen.* 

The  results  of  the  ingestion  of  large  doses  of  santonin  show  that  it 
has  a  very  powerful  action  on  the  organism ;  but  as  to  what  portions 
of  the  latter  are  especially  affected  we  have  no  information.  Kose  be- 
lieves that  the  chromopsia  is  due  to  a  peculiar  action  of  the  drug  upon 
%h%  nerve-centres ;  but  more  probably  it  is  simply  the  result  of  a  very 
&int  staining  of  the  humors  and  other  parts  of  the  eye  by  the  drug, 
and  is  analogous  to  the  similar  phenomenon  sometimes  seen  in  jaun 
dice.  Like  very  many  other  substances  which  escape  through  the 
kidneys,  santonin  increases  the  flow  of  urine,  and,  according  to  Dr. 
Farquharson  {Brit  Med.  Journ.,  1872),  it  increases  slightly  the  elimi- 
nation of  urea. 

Ths&apeutics. — ^Dr.  D.  Dyce  Brown  (Brit  and  For.  Med.'Chir.  Rev,, 
April,  1871),  having  noticed  that  a  blind  man  to  whom  he  was  giving 
santonin  for  worms  recovered  to  an  extraordinary  degree  his  vision,  has 
recommended  it  in  cases  of  loss  of  optic  nerve  power,  and  Dr.  Ogston 
has  used  it  with  more  or  less  complete  success  in  a  number  of  cases. 
Although  Dr.  Brown  had  apparently  no  knowledge  of  it,  yet  many 
years  before  his  experience  M.  Guepin  and  M.  Martin  recommended 
the  drug  in  amaurosis  (Ann,  de  Therap,,  1862).  M.  Guepin  believes  it 
to  be  especially  useful  in  amaurosis  following  choroiditis  and  iritis. 
Whether  the  use  of  santonin  in  diseases  of  the  eye  will  ever  amount 
to  anything,  cannot  at  present  be  told.  The  same  may  be  said  of  its 
use  in  epilepsy  (Brit  Med,  Journ,,  1876,  ii.  787). 

As  the  result  of  experiments  made  with  santonin  in  saline  solution 
and  also  dissolved  with  oil.  Yon  Schroder  (Arch.  f.  Exper.  Path,  und 
Pharm,,  xix.  304)  affirms  that  it  is  very  feebly  toxic  to  the  ascarides, 
and  that  it  acts  as  a  vermifuge  simply  by  annoying  the  worm  and 
causing  it  to  loose  its  hold  and  allow  itself  to  be  swept  out  by  purga- 
tives. This  is,  however,  exceedingly  doubtful.  Santonin  undergoes  in 
the  alimentary  canal  slow  conversion  into  a  soluble  santoninate.  Yon 
Schroder's  experiments,  even  if  they  be  absolutely  accurate,  do  not 
prove  that  the  soluble  santoninate  of  sodium  slowly  and  persistently 
brought  in  contact  with  the  worm  does  not  destroy  its  life.  The  general 
opinion  of  helminthologists  is  that  santonin  is  a  parasiticide.  Whatever 
its  method  of  action  may  be,  it  is  certainly  very  efficient  against  the 

*  Chrjsophanio  aoid  prodaoes  a  disooloration  of  the  nrine  similar  to  that  caused  by  san- 
tonin. Aooording  to  Hoppe-Seyler,  the  cause  of  the  coloration  can  readily  be  distinguished 
by  adding  canstio  soda  to  the  urine,  and  then  shaking  up  with  amylio  alcohol,  when,  if  the 
ooloration  proceeds  from  santonin,  the  urine  is  decolorised,  while,  if  it  be  due  to  chrysophanio 
aoidy  the  aloohol  takes  op  only  traoee  of  the  ooloring-matter. 
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round  or  bimbricoid  worm,  but  it  should  either  be  combined  with  or ' 
lowed  in  about  two  or  three  huura  by  a  brisk  catbartie.     This  combtfn^  ' 
lion  of  calomel  and  santonin  has  been  much  commended. 

Toxicology. — It  has  been  denied  that  santonin  is  poisonous^  an<| 
asserted  that  the  evil  results  which  have  followed  its  use  have  bo^n  tin 
to  the  mixture  of  strychnine  with  the  drug.  The  only  grouod  Cnr  tbid 
opinion  ia  that  in  one  or  more  cases  death  has  resulted  fh>ra  strj^chntnl 
being  mixed  with  santoniUj  or  else  sold  instead  of  santonin  (Z»<i«*'i 
1877,  ii.  857) J  through  the  cai-elessneas  of  an  apothecary.  Dr.  Wall 
in  an  extended  examinatton  {Jahresbericht  fur  Praci.  Pharnuicif^  Bd 
XV,),  found  that  the  santonin  of  the  shops  is  pure  j  and  it  is  inconceivi 
blc  how  strychnine  could  be  mixed  with  it  except  purposely  or  by  lli 
gixjssest  carelessness.  Moreover,  the  symptoms  which  have  b€«n  pr 
duced  In  alleged  poisoning  by  santonin  are  very  different  from  the 
caused  by  strychnine,  and  are  in  close  accord  with  those  which  santonin 
Induces  in  the  lower  animals.  Finally,  in  some  of  the  reported  ca*e«, 
seven  of  which  are  collected  by  lu'auss,  the  santonin  was  examined  and 
found  to  be  pure.  Under  these  circumstances,  it  would  be  absurd  longi^r 
to  deny  the  poisonous  properties  of  santonin.  The  reason  largo  dcwen 
have  been  so  oflen  given  without  serious  results  is  probably  the  grmt 
hardness  and  insolubility  of  the  crystals  of  the  drug.  Tho  treatment 
of  poisoning  by  santonin,  after  evacuation  of  the  stomach  and  bowe)^ 
must  at  present  be  entirely  tentative.  One  case  appears  to  have 
sa%^ed  by  artificial  respiration  (Arrk.  fur  Exper.  Path,  und  Pharm.^ 
300);  but  Professor  Binz  {IbifL)  has  found  in  animals  nitrite  of  am) 
morphia,  and  artificial  respiration  alike  useless:  chloral  given  befop 
the  poison  appeared  to  be  of  seiTice. 

ADMIMSTR.4.TJ0N. — Santonin  is  best  administered  in  the  form  «'»fj 
lozenges,  which,  if  the  unbroken  crj'^stals  are  used,  can  be  rendered  ver 
pleasant  to  the  tastej  so  that  children  will  eat  them  as  candy.  The  do 
of  santonin  for  an  adult  is  two  to  four  grains ;  for  a  child  two  year 
old,  one- fourth  to  one-half  grain.  Very  alarming  symptoms  hav^J 
caused  by  two  one-grain  doses  exhibited  within  three  hours  in  a 
eight  years  old  (Grimm) ;  in  a  child  two  and  a  half  years  old,  fou 
grains  apparently  came  very  near  causing  death  (Dr.  Berg,  Wurtte^ 
berg,  Medicin,  Correspondembiatt,  1862) ;  and  in  the  fatal  ease  noted 
page  845,  only  two  grains  were  taken  by  a  child  five  years  old*  ¥o 
young  infants,  santonin  is  hardly  a  safe  remedy  in  any  efficient  do 
When  a  dose  of  any  size  is  given,  it  should  not  be  repeated  in  less  tha 
eight  hours,  and  the  last  dose  should  be  accompanied  by  a  ptirgati^ 
amount  of  calomel. 

The  santoninate  of  sodium  (Sodii  Santoninas^  U.S.)  has  boon  proposed 
instead  of  santoniUj  but  as  an  anthelmintic  it  is  much  more  dangeroui 
and  less  efficient ;  the  object  is  to  get  as  much  of  the  remedy  as 
Bible  in  contact  with  the  worm,  and,  as  to  do  this  a  slow,  not  a  rapt4 
absorption  is  necessary,  the  insolubility  of  santonin  is  an  advantage 
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AsPtBttTM,  U.S. — Filix  MaSj  or  Male  Ferriy  is  the  rhizome  of  Aspi- 
diom  filix  mas,  or  male  fern  of  Europe.  Under  the  name  of  Aspidium 
the  present  U.S.  Pharmacopoeia  recognizes  it  and  the  rhizome  of  the 
indigenous  A.  marginale.  The  rhizome,  when  perfect,  is  six  to  twelve 
inches  long,  and  covered  with  large,  brown,  imbricated  scales.  Its  taste 
is  bitter  and  astringent.  Its  therapeutic  properties  appear  to  reside  in 
an  oleoresin  (^Oleoresina  Aspidii,  U.S.),  which,  as  extracted  by  means  of 
ether,  is  a  dark,  thick  liquid,  of  a  bitterish,  nauseous,  slightly  acrid 
taste.  Male  fern  is  employed  almost  exclusively  against  the  tapeworm. 
In  its  administration  it  is  necessary  to  regard  strictly  the  general  rules 
applying  with  greater  or  less  force  to  all  the  remedies  of  the  class, 
which  are  especially  imperative  when  a  drug  is  employed  against  the 
tapeworm.  The  patient  should  live  upon  milk  and  a  little  bread  for 
one  day,  and  the  following  morning  take  a  full  dose  (fSss  to  fSi)  of  the 
oleoresin,  fasting,  and  repeating  it  in  two  or  three  hours.  At  noon  the 
patient  may  eat  freely,  and  in  the  evening  a  brisk  cathartic  should  be 
given.  In  overdoses  male  fern  acts  as  a  violent  intestinal  irritant :  six 
drachms  of  the  oleoresin  have  caused  death  in  the  adult  (^Lancety  Oct. 
14,  1882). 

Pepo,  U.S. — Pumpkin  Seeds, — The  seeds  of  the  ordinary  pumpkin 
are  a  most  valuable  remedy  in  cases  of  tapeworm,  perhaps  even  more 
efficient  than  the  male  fern,  and  perfectly  harmless.  Two  ounces  of 
the  seeds  may  be  beaten  up  with  sugar  into  an  electuary,  or  with  water 
into  an  emulsion,  and  be  taken  fasting  in  the  morning,  the  patient 
having  dieted  the  previous  day.  Some  hours  after  their  administration, 
a  brisk  purge  should  be  given.  Mr.  I.  G.  Wolflf  asserts  that  the  active 
principle  is  a  resin,  which  he  has  found  efficient  in  doses  of  fifteen  grains. 

Turpentine,  in  doses  of  half  a  fluidounce,  has  been  used  in  cases 
both  of  tapeworm  and  of  round-worm.  It  is  efficient,  but  is  liable  to 
produce  unpleasant  effects,  and  should  be  employed  only  when  other 
remedies  have  been  used  without  success  or  are  not  to  be  had.  It 
should  be  given  in  combination  with  twice  its  bulk  of  castor  oil. 

Granatum,  U.S. — Pomegranate  Rind. — The  bark  of  the  pomegranate 
root  is  efficient,  though  very  unpalatable,  against  the  tapeworm.  The 
decoction  of  the  fresh  root  (Jii  to  Oj)  is  to  be  preferred;  a  pint  of  it 
to  be  taken  in  three  doses,  an  hour  apart,  before  breakfast.  The  French 
chemist  C.  Tanret  has  isolated  from  the  bark  four  alkaloids  (Bull,  de 
Therap.,  xcviii.  316),  of  which  two,  pelletierine  and  isopelletierine,  have 
been  foimd  by  Dujardin-Beaumetz  to  be  active  taeniacides.  It  is  stated 
that  in  sufficient  amount  they  act  in  the  same  manner  upon  the  higher 
animals  as  does  curare,  causing  paralysis  of  the  motor  nerves,  without 
affecting  sensation  or  muscular  contractility  (Ibid.),  The  doso  of  the 
salts  of  the  alkaloids  is  said  to  be  4.6  grains.    The  efficiency  of  pelle- 
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liorine  as  an  anthelmintic  has  boon  eonfinncd  by  various  eliniciana.  It 
hua  by  eomo  been  used  in  doses  of  twenty  grains.  Dujardin-Bcaunietz 
also  has  employed  it  Buccessfully  in  Meniere's  disease,  and  etaton  that 
bypodormic  injections  of  aix  grains  produce  in  tnan  severe  vorti^  and 
muscular  weakness,  with  great  retinal  congestion.  1  have  seen  five 
grains  cause  in  the  adult  pronounced  muscular  wcakncfis  amountin| 
almost  to  general  paralysis,  and  a  number  of  cases  have  been  rci>oned' 
in  which  it  has  produced  in  infants  s^Toptoms  so  severe  as  to  disc-oumi^e 
its  employment  in  patients  of  that  class.  (See  Bull,  de  Tlierap.^  Lxxviii., 
Ixxix.,  ixxx.,  cxi.,  July,  1886.)  M.  Galezowski  has  used  pelleticrino  in 
paitilysis  of  the  third  and  sixth  pairs  of  nerves  with  asserted  good 
results  {^Brit  Med,  Journ,,  Nov.  28,  1885). 

Thymol  has  been  used  by  Dr.  Neuma  Campi  {II  Raccoglitore  Medic 
abstracted  in  Buffalo  Med.  Journ.,  Oct.  1886)  for  the  dostTuction  of  fa/ 
worm ;    he  gives  half  an  ounce  of  castor  oil  in  the  evening,  in  thd 
morning  two  drachms  of  thymol  divided  into  twelve  doses,  one  to  be 
taken  every  quarter  of  an  hour,  and  twenty  niinutos  after  the  last  dosej 
of  thymol  another  doso  of  castor  oil.     It  is  abo  stated  that  Fedcric 
has  found  the  remedy  very  effective  against  the  Ancylostoma  duodena 

MucuNA. — Cowhage. — The  sharp,  rigid  hairs  of  the  pods  of  5(ucunA 
prunens,  an  Eaat  India  plant,  wore  formerly  used  in  ca^es  of  the  roun 
worm.    They  are  believed  to  kill  the  worm  by  piercing  it.     The  poda 
are  dipped  into  molasses,  the  hairs  scraped  off,  and  a  tablospoonful  of  I 
the  thick  mass  given  to  an  adult^ — ^a  teasj^oonful  to  a  child — momlagl 
and  evening,  for  three  days,  after  which  a  brisk  purge  is  adniini-^terci. 


Kamala,  U.S. — Kamala. — The  hairs  of  the  fruit  of  Rottlom  tinc- 
toria,  a  plant  cultivated  in  India  as  a  dye-stuff.  It  is  said  to  be  aa 
efficient  parasiticide  in  cases  of  tapeworm.  It  is  an  orange-rod ♦  very 
inflammable,  granular  powder,  mixing  with  water  with  some  difficulty, 
and  containing  traces  of  a  volatile  oil  and  coloring  resinoids,  to  one  of 
which  Dr.  Anderson  has  given  the  name  of  Eottlerin.  Kamala»  in  full 
doses,  is  actively  purgative*  indeed  drastic^  and  sometimes  caut^es  al^o 
nausea  and  vomiting.  It  imparts  ita  virtues  to  alcohol,  and  hence  may  { 
be  exhibited  in  the  form  of  tincture.  The  dose  of  the  powder  is  from 
one  to  two  di'achms  suspended  in  syrup,  given  in  the  morning,  and 
repeated  in  eight  or  ten  hours  if  it  do  not  purge. 


FAMILY  m-DIGESTANTS. 


In  this  family  are  associated  a  few  remedies  which  are  used  to  aid 
the  alimentary  canal  in  dissolving  the  various  articles  of  food. 

PBPSINUM  SAOOHARATUM.    U.S.— PEPSIN. 

As  every  one  knows,  there  is  secreted  by  the  gastric  glands  a  pecu- 
liar albuminous  body,  which  has  the  power  not  only  of  coagulating 
albumen,  but  also,  with  the  aid  of  acidulated  water,  of  redissolving  it. 
To  this  principle  the  name  of  pepsin  has  long  been  given.  A  discus* 
sion  of  its  nature  and  properties  would  be  more  in  place  in  a  work 
on  physiology  than  in  one  on  therapeutics. 

The  dried  stomach  of  calves  has  been  used  since  time  immemorial 
for  the  purpose  of  coagulating  milk,  by  housewives,  with  whom  it  is 
customary  to  place  the  dried  viscus  in  wine,  and  to  call  the  liquid  thus 
formed,  as  well  as  the  prepared  stomach,  rennet.  It  is  stated  by  Dr. 
James  Gray  {Edinb.  Med.  Joum.^  Jan.  1853)  that  rennet-wine  should 
be  of  such  strength  that  one  teaspoonful  of  it  will  coagulate  a  pint  of 
milk.  Rennet  is  said  to  have  been  long  used  in  England  as  a  domestic 
remedy  in  dyspepsia  (Med,  Times  and  Gaz.^  April,  1857).  In  South 
America  the  inner  coat  of  the  gizzard  of  the  ostrich  is  stated  to  be 
put  to  a  similar  use  (B.  S.  Wayne,  American  Journal  of  Pharmacy^  1868) ; 
and  in  our  own  country  the  dried  gizzards  of  chickens  and  turkeys  are 
no  less  famous  among  medically-inclined  housewives. 

Dr.  Corvisart,  of  Paris,  is  asserted  to  have  been  the  first  to  propose 
the  use  of  the  active  principle  of  the  stomach  in  feeble  digestion ;  and 
of  latter  years  the  manufacture  and  consumption  of  pepsin  have  become 
very  great.  Various  processes  have  been  suggested  for  the  preparation 
of  the  drug,  but  none  of  them  yield  a  pure  proximate  principle,  if 
indeed  pepsin  have  really  such  nature  and  be  not  an  albuminous  body 
of  varying  constitution.  By  most  of  the  methods  of  manufacture  the 
pepsin  is  obtained  in  the  form  of  a  viscid  fluid ;  and  to  change  this  into 
a  powder  requires  the  addition  of  starch  or  sugar,  so  that  the  powdered 
pepsin,  as  sold,  contains  a  considerable  percentage  of  foreign  material. 

Whatever  form  of  pepsin  be  used,  if  good  effects  are  to  bo  obtained 
from  it  it  must  be  given  with  acid,  unlcHs  indeed  there  be  reason  to  be- 
lieve that  this  constituent  of  the  gastric  juice  is  not  wanting.  Alcohol 
destroys  the  digesting  power  of  pepnin,  and  therefore  wines  are  inferior 
preparations  of  it.    The  reactions  of  pepsin  with  organic  and  inorganic 
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matters  are  very  complex^  and  not  well  understood:  consequently  1 
think  the  physician  should  eschew  all  elixirs  or  compound  preparations 
of  the  drug,  uamg  only  the  powdered  pepsin  or  a  glycerole  of  pepsin, 
or  a  ft-eshly-prepared  digestive  solution  of  water  and  muriatic  acid,  or 
glycerin,  water,  and  muriatic  acid.  If  other  remedies  are  to  be  given, 
it  is  no  great  hardship  to  write  a  second  prescription  for  them. 

Tberapeittios. — It  is  a  question  of  some  importance  to  decide  how 
far  pepsin  is  valuable  and  reliable  as  a  moOicine.     It  is  evident  that 
any  influence  for  good  which  it  possesses  ii*  dependent  upon  its  solvent 
power,  and  that  this,  therefore,  is  a  measure  of  its  value.     According 
to  the  experiments  of  Dr.  C.  L.  Dana,  which  seem  to  be  very  reliable, 
good  pepsin  ought  to  dissolve  in  the  stomach  twenty  times  its  weight 
of  albumen  ;  and  the  U.S.  Pharmacopoeia  requires  that  the  pepsin,  aided 
by  hydrochloric  aeid^  should  dissolve  fifty  times  its  weight  of  coagu- 
lated egg  albumen  in  five  or  six  hours;  but  it  is  very  doubtful  whether 
twenty  per  cent,  of  commercial  pepsin  will  do  this.     One  of  two  con- 
clusions seems  to  be  inevitable :  either  the  doses  of  pepsin  habitually 
used  arc  preposterously  small,  or  else  pepsin  acta  upon  the  stomach 
itself  in  some  way  as  a  etimulant.     Clinically,  pepsin  has  been  used 
w^ith  asserted  advantage  in  the  loss  of  digestive  power  in  adults,  whether  J 
primary  or  occurring  in  the  course  of  other  affections.     Probably  four-l 
fifths  of  the  drug  which  has  been  given  has  been  inert,  either  originally  I 
or  from  the  method  of  its  administration;  and  in  the  great  majorityl 
of  cases  the  good  that  has  been  achieved  has  been  probably  due,  not  to 
the  pepsin,  but  to  the  regulation  of  the  diet  and  habits  of  the  patient 
and  to  the  drugs  which  have  been  exhibited  along  with  the  animall 
ferment.     Its  value  has  been  overestimated,  and  it  has  been  ^iven  to  I 
adults  in  ridiculoualy  small  doses:  at  least  half  a  drachm  of  the  com- 
mereial  article  should  be  given  at  a  dose.     The  testimony  as  to  thaj 
value  of  pepsin  in  diseases  of  young  children  is  very  strong*    To  sucbl 
it  is  generally  given  in  doses  nearly  as  large  as  those  usually  exhibited 
in  the  cases  of  adults.     If  we  represent  the  absolute  digesting  power j 
of  ten  grains  of  pepsin  as  ar,  it  is  evident  that  x  represents  a  propor^l 
tionatoly  much  greater  power  in  the  primm  vise  of  a  child  than  in  those  i 
of  an  adult.     The  use  of  pepsin  io  children  is  therefore  much   more 
rational  than  in  adults  j  and  my  own  experience  is  in  close  accord  with 
what  seem  to  me  the  dictates  of  common  sense:  in  the  chronic  indiges^  I 
tion  and  consequent  diarrhma  of  young  children  it  may  be  tried  with  ' 
great  hope  of  benefit.     To  a  baby  six  months  old  five  grains  may  be 
<^iven  in  a  little  acidulated  water  after  each  feeding. 


Pancreatin  has  been  extensively  used  in  dyspepsia  as  a  digestant 
in  lieu  of  pepsin.     Its  value  is,  however,  problematical.     For  action  )! 
requires  the  presence  of  an  alkali,  and  in  the  acid  gastric  juice  woaldl 
not  only  not  act,  but  would  itself  in  all  probability  be  digested  audi 
destix>yod  as  a  ferment  {New  York  Medical  Memrd^  xl  398). 
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Milner  Fothergill  proposes  to  pi*6vent  this  destruction  of  pancreatin  by 
administering  ten  to  fifteen  grains  of  bicarbonate  of  sodium  with  the 
dose ;  but  it  is  not  probable  that  this  amount  of  alkali  would  sufficiently 
alter  the  gastric  juice  to  allow  of  the  escape  of  the  pancreatin. 

BXTRA.CTUM  MALTI.  U.S. 
Malt  is  the  seeds  of  the  ordinary  barley  caused  to  enter  the  in- 
cipient stage  of  germination  by  artificial  means  and  dried.  It  is  pre- 
pared by  soaking  the  grains  in  water,  placing  them  in  heaps  in  a  room 
of  moderate  temperature,  and  by  occasional  turning  preventing  the  heat 
given  off  during  the  process  of  germination  from  accumulating,  and 
finally  killing  the  germ  by  heat.  The  color  varies  from  pale  amber  to 
black,  according  to  the  degree  of  the  heat  used  in  drying.  There  is 
formed  during  germination  a  peculiar  ferment,  diastase,  one  part  of 
which  is  able  to  convert  about  two  thousand  parts  of  starch  into  dex- 
trin and  glucose.  The  Extractum  Malti  of  the  U.S.  Pharmacopoeia  is 
made  by  rapidly  evaporating  an  infusion  of  malt  to  the  consistency 
of  a  thick,  honey-like  liquid  at  a  temperature  not  above  130°  F.  It 
should  contain  practically  all  the  diastase  of  the  malt.  The  odor  of 
the  extract  of  malt  is  slight  and  peculiar,  the  taste  sweet,  and  the  re- 
action to  paper  distinctly  acid.  It  dissolves  freely  in  water,  is  precipi- 
tated by  alcohol,  tannic  acid,  mercuric  chloride,  and  various  other 
metallic  salts.  Commercial  malt  extracts  vary  greatly :  some  of  them 
are  practically  preparations  of  glucose,  others  are  of  the  nature  of 
strong  or  weak  beers.  True  extract  of  malt  contains  no  alcohol  at 
all.  Extract  of  malt  has  been  largely  used  in  cases  of  disease  with 
&iling  nutrition,  and  especially  when  the  power  of  digesting  sub- 
stances is  feeble.  When  it  contains  largely  either  glucose  or  alcohol 
•t  affords  food-material  to  the  system ;  but  the  important  question  for 
the  therapeutist  is.  How  far  is  it  possible  in  disease  to  aid  in  the 
digestion  of  starchy  substances  in  the  stomach  and  intestines  by  the 
use  of  diastase  ?  R  H.  Chittenden  and  G.  W.  Cummins  have  made 
a  series  of  investigations  in  order  to  determine  the  conditions  which 
are  necessary  for  the  amylolytic  action  of  diastase.  They  find  that  it 
acts  better  in  a  neutral  than  in  an  alkaline  solution ;  that  proteid  mat- 
ters when  present  in  the  alkaline  solution  prevent  the  retarding  influ- 
ence of  an  alkaline  carbonate ;  that  neutral  peptone  exerts  a  direct 
stimulant  effect  on  the  amylolytic  action,  but  that  its  greatest  amylolytic 
action  is  observed  in  the  presence  of  proteid  matter  partially  saturated 
with  acid,  although  a  larger  percentage  of  acid-proteids  may  cause  com- 
plete destruction  of  the  ferment.  These  renults  seem  to  prove  that 
diastase,  when  taken  into  the  stomach,  must  sooner  or  later  be  com- 
pletely destroyed  by  the  gastric  juice,  and  that  in  order  for  it  to  have 
any  distinct  effect  upon  digestion  it  must  be  given  at  the  beginning  of 
the  meal.  In  cancer  of  the  stomach  and  other  disoasos  in  which  the 
flrastric  juices  lack  acidity,  the  action  of  diastase  upon  starch  must  be 
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more  pronounced  ;  but  unfortunately  the  failure  of  the  8tarcb-dige^ia»1 
18  Udually  asaociated  with  gastric  hyperacidity. 

PAPAIN. 

The  Carica  Papaya  is  an  herbaeeouH  tree  universally  cultivated  ia 
tropical  countrie**  for  its  fruit,  the  papaw,  the  juice  of  which  yields  a 
pecutJar  ferment^  to  which  the  name  of  Papain  was  given  by  M,  Wortat, 
but  which  is  now  generally  koown  by  the  name  originated  by  Pekolt^i 
Papayotin.     This  substance  is  a  termentj  which  has  the  power  of  did-f 
solving  fibrin,  muscular  fibres^  tissues,  etc.     According  to  M,  WurtK, 
one  part  of  Papain  in  alkaline  solution  at  a  temperature  of  40*  C.  is 
capable  of  dissolving  one  hundred  and  seven ty-five  parts  of  moist  fibrin, 
which  it  converts  into  a  peptone.     M.  Wurtz  affirms  that  it  mukea  no 
difference  whether  the  solvent  solution  be  alkaline  or  acid,  but  Brunton, 
Wyatt,  and  Martin  state  that  as  little  as  one-half  per  cent,  of  hydro- 
chloric  acid  arrests  the  digestion.     Albrecbt,  however,  reaffirms  that 
hydrochloric  acid  hastens  the  action  of  papain,  and  states  that  the 
officinal  preparation  in  use  in  the  Paris  hospitals  is  an  acid  one.     It  is 
ftirther  stated  that  in  order  to  convert  fibrin  entirely  into  pure  peptoae, 
BO  that  nitric  acid  will  produce  no  precipitate,  the  proportion  of  the 
ferment  must  be  at  least  three  per  cent.,  and  the  dtgestion  must  eon- ' 
tinue  for  forty-eight  hours.     Papain  first  coagulates  milk,  then  precipi- 
tates it,  and  fioally  digests  it  into  a  thin  fluid.     Taken  into  the  stomach, 
papain  has  no  action  upon  the  living  tissues,  but  one  grain  of  it  injected 
directly  into  the  blood  ia  sufficient  to  cause  death  in  a  very  short  time 
in  rabbits  or  in  dogs.     Its  action  on  albuminoids  is  said  to  resemble  , 
that  of  trypsin  rather  than  that  of  pepsin,     (See  Martin,  Brit,  Mid. 
Journ.,  July  25,  1885,)     As  it  appears  in  commerce,  papain  is  a  grayish, 
very  fine  powder,  which  in  its  odor  and  taste  strongly  suggests  pepsin. 

Therapeutics, — Papain  has  been  used  in  medicine  as  a  sabfltitute  | 
for  pepsin  in  the  treatment  of  dyspepsia  and  gastric  catarrh^  in  doses  of  \ 
five  or  ten  grains.     It  has  also  been  very  highly  recommended  for  the 
purpose  of  destroying  organic  tissues  of  low  type.    Thus,  in  diphthtria  \ 
the  most  remarkable  results  are  claimed  from  its  use,  Dr.  A.  Jacobi  I 
(Therap,  Gaz.,  n.)  affirming,  for  instance,  that  in  a  few  hours  it  entirely 
removes  diphtheritic  merabmnes  if  it  be  freely  applied  every  hour,  or 
more  frequently,  in  the  form  of  a  mixture  of  one  part  of  papain  and 
two  parts  each  of  water  and  glycerin.     It  has  also  been  employed  for 
the  destruction  of  the  thickening  of  chronic  eczema,  of  warts,  of  pyogtmc 
mem6mnr^  surrounding  old  t^inuecs  or  abscesses,  and  even  of  epithelioma. 
It  is  not  caustic^  but  simply  dissolves  the  diseased  tissues,  and  is  said  to 
cause  no  pain.     (See  Birmingham  Med,  Rev.^  ^fay,  1886.)     In  experi- 
ments at  the  University  of  Pennsylvania  commercial  papain  of  lh©1 
most  esteemed  brand  failed  to  exert  any  solvent  power  over  albumi- 
nous substances;  and  in  the  practical  use  of  the  remedy  the  practi-i 
tioner  should  bo  careful  to  see  that  the  materia]  employed  is  active. 


FAMILY  IV-ABSORBENTS. 


This  class  contains  remedies  which  are  used  for  the  purpose  of 
absorbing  acrid  and  deleterious  materials,  such  as  offensive  discharges 
on  the  exterior  of  the  body,  and  acrid  secretions,  or  the  irritant  prod- 
ucts of  the  partial  decomposition  of  food,  in  the  alimentary  canal. 
For  the  first  purpose  very  fine  dry  earth  and  plaster  of  Paris  are  used 
to  some  extent  in  practice ;  but,  as  their  employment  is  purely  in  the 
province  of  the  surgeon,  I  shall  say  no  more  about  them  here. 

CHABOOAL. 

Charcoal  is  officinal  in  the  U.S.  Pharmacopoeia  in  two  forms : 

Carbo  Ligni. — Charcoal  prepared  from  wood. 

Garbo  Animalis. — Animal  Charcoaly  prepared  from  bone. 

Charcoal  for  medicinal  purposes  should  be  made  out  of  a  ligtu, 
porous  wood :  that  prepared  from  the  young  shoots  of  the  willow  or 
of  the  poplar  is  almost  exclusively  employed.  It  is  a  black,  brittle  sub- 
stance,  and  should  have  more  or  less  lustre.  It  has  a  very  remarkable 
power  of  absorbing  many  times  its  own  bulk  of  gases,  and,  when  ox- 
posed  to  the  air,  increases  rapidly  in  weight.  It  should  therefore,  when 
intended  for  medicinal  purposes,  be  powdered  as  soon  as  it  is  burnt, 
and  put  in  small,  completely-filled^  closely-sealed  bottles. 

Animal  charcoal,  or  bone-blacky  formed  as  it  is  by  the  partial  burning 
of  bones,  contains  a  large  percentage  of  the  phosphate  and  the  car- 
bonate of  calcium.  Although  this  does  not  interfere  with  its  strictly 
medical  employment,  it  does  with  many  of  its  uses  in  pharmacy ;  and 
consequently  the  U.S.  Pharmacopoeia  directs  that  a  Purified  Animal 
Charcoal  (Carbo  Animalis  Purificatus)  be  prepared  by  digesting  ordinary 
animal  charcoal  in  dilute  muriatic  acid,  by  which  all  the  lime  salts  are 
dissolved  out,  washing  thoroughly  with  water,  and  heating  to  redness. 

Bone-black  possesses  absorbing  powers  far  greater  than  those  of 
ordinary  or  wood  charcoal,  and  takes  up  coloring-matters,  alkaloids, 
and  other  substances  from  solutions :  it  is  therefore  very  extensively 
used  in  pharmacy,  as  well  as  in  the  refining  of  sugar,  and  in  other 
processes  of  the  arts. 

Therapeutics. — Charcoal  is  used  externally  as  an  absorbent  and 
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disinfectant  dressing  to  foul  wounds  and  ulcers.  A  charcoal  poultice  may 
be  made  by  adding  one  to  three  drachms  (according  to  size)  of  pow- 
dered charcoal  to  a  flaxseed  poultice ;  or,  as  the  British  Pharmacopoeia 
directs,  two  ounces  of  bread  may  be  well  mixed  with  ten  ounces  of 
warm  water,  an  ounce  and  a  half  of  flaxseed  meal  thoroughly  stirred 
in,  and  to  the  cataplasm  thus  formed  two  drachms  of  powdered  char> 
coal  added,  and  one  drachm  sprinkled  on  the  surface. 

Internally,  charcoal  is  employed  as  an  absorbent  in  those  cases  of 
acute  or  chronic  indigestion  in  which  there  are  offensive  liquids  and 
gases  in  the  alimentary  canal,  giving  rise  to  local  symptoms  and  foul 
discharges :  in  this  way  it  is  sometimes  employed  in  dyspepsia,  cardi- 
aXgia,  and  similar  disorders.  It  is  at  least  conceivable  that  charcoal 
given  very  freely  should  accumulate  in  the  alimentary  canal  and  me- 
chanically  cause  serious  trouble :  for  this  reason,  its  habitual  employ 
ment  is  generally  combined  with  that  of  laxatives. 

On  account  of  its  power  of  absorbing  alkaloids,  purified  animal  char- 
coal has  been  recommended  in  poisoning  by  substances  of  that  class. 
Its  action  is,  however,  too  slow  for  much  good  to  be  expected  from  its 
use.  If  given  at  all,  it  should  be  exhibited  very  freely,  since  at  least 
half  an  ounce  of  it  is  said  to  be  required  for  the  absorption  of  one  grain 
of  the  poison. 

Administration. — ^The  ordinary  dose  of  charcoal  is  from  half  an 
ounce  to  one  ounce.  Except  in  a  mechanical  way,  it  is  perfectly  in- 
nocuous in  any  dose. 


FAMILY  V-DISINFEOTANTS. 


Disinfectants  are  substances  employed  for  the  prevention  or  de- 
straction  of  noxious  miasmata  or  effluvia.  It  is  evident  that  the  con- 
fiideration  of  these  materials  belongs  to  the  province  of  hygiene  rather 
than  to  that  of  therapeutics,  since  their  employment  is  hygienic  rather 
than  medicinal,  preventive  rather  than  curative.  The  importance  of 
disinfection  is,  however,  so  great  that  I  shall  treat  of  it,  although  very 
briefly.  For  further  details  the  reader  is  referred  to  the  classical  work 
of  Vallin  and  the  able  report  of  the  Committee  of  the  American  Public 
Health  Association,  1885. 

AH  disease-poisons  may  be  divided  into  those  which  are  generated 
or  multiplied  within  the  human  body  and  those  which  arise  solely  with- 
out the  body.  To  the  former  I  shall  apply  the  term  "  contagions,"  to 
the  latter  the  term  ^*  miasms."  Of  the  nature  of  miasms  we  have  no 
definite  knowledge,  but  it  is  probable  that  in  many,  if  not  all,  cases 
they  are  organic  entities.  It  is  certainly  established  in  regard  to  very 
many  contagions  that  they  are  living  forms,  and  for  practical  purposes 
all  contagions  must  be  considered  to  be  of  such  nature.  In  the  experi- 
mental study  of  the  power  of  poisonous  agents  over  the  contagions,  we 
are  forced  to  take  as  the  measure  of  the  power  of  such  agents  the  in- 
fluence which  they  exert  over  the  lower  forms  of  life.  We  have  no 
better  criterion  for  judging  of  the  effectiveness  of  disinfectant  agents 
upon  miasms.  It  must  be  remembered  that  these  poisons  are  not 
necessarily  connected  with  bad  odors,  but  may  in  a  most  deadly  form 
saturate  the  air  in  an  apparently  clean  chamber,  while  the  emanations 
from  the  most  stinking  cesspool  may  be  free  from  them.  It  is  proba- 
ble, however,  that  foul  gases  are  of  themselves  able  to  produce  systemic 
depression,  although  not  definite  disease.  It  is,  therefore,  always  im- 
portant to  prevent  the  giving  off  of  foul  gases  from  masses  of  decom- 
posing matter. 

An  antiseptic  is  not  always  a  germicide,  though  a  germicide  is  always 
an  antiseptic.  The  antiseptic  is  a  substance  which  has  the  power  of 
preventing  putrefaction, — that  is,  the  growth  of  the  organisms  which 
produce  putrefaction ;  whereas  the  germicide  is  a  substance  which  is 
capable  of  killing  disease-germs  and  their  spores,  which  entities  are 
much  more  resistant  than  are  the  bacteria  of  putrefaction :  thus,  alcohol, 
common  salt,  borax,  sulphate  of  iron,  and  many  other  agents  commonly 
used  as  antiseptics  do  not  even  in  concentrated  solution  destroy  the 
spores  of  bacilli,  and  consequently  are  not  germicides. 
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A  question  of  very  grave  importance  naturally  arises  here,  aa  to  the' 
exact  province  of  disinfection  when  applied  to  contagions;  or,  in  other 
words,  Is  it  poBsible  to  destroy  them  in  the  air?     It  is  a  law  which 
holds  everywhere,  that  the  more  imperfectly  developed  animal  organ- 
isms are,  the  more  tenacioas  are  they  of  life;  also  experience  has 
shown  that  all  substances  actively  poisonous  to  contagions  are  still 
mortj  poisonous  to  the  germinal  matter  of  human  beings,  and  that  it 
may  be  laid  down  as  a  general  proposition  that  it  is  impossible  to  de- 
stroy the  contagion-germs  in  the  confined  air  of  a  room  while  mea 
or  women  remain  in  the  apartment.     ^\rhen  it  comes  to  the  genenU 
atmosphere,  to  attempt  to  disinfect  it,  to  essay  the  destruction  of  a 
wide-spread  poison^  such  as,  for  example,  exists  in  a  smallpox  epidemic, 
is  simply  so  childish  as  to  need  no  discosssion  to  show  its  utter  futility.*  I 
It  is  well  known  that  contagions  diluted  beyond  a  certain  point  are 
powerless,  and  the  admission  of  large  quantities  of /resA  or  pure  air, 
or,  in  other  words, /rec  ventilation^  is  the  only  means  at  our  command 
of  disinfecting  rooms  in  which  there  are  human  beings.    In  ventilating 
an  apartment,  it  must  always  be  remembered  that  it  is  not  merely  air, 
but  pure  air,  that  is  required.    To  ventilate  one  room  into  another,  i» 
is  sometimes  done,  is  foolishness;  to  open  a  window  with  the  wind 
blowing  over  a  miasmatic  swamp  or  an  open  sewer  maybe  but  to  ^nvit(^  I 
disease.    The  opportunity  to  destroy  disease-germs  is  to  be  found  not  i 
after  they  have  been  dispersed  into  the  air,  but  while  thoy  are  still  in  I 
connection  with  the  various  solids  and  fluids  passed  from  the  body  or  j 
brought  in  contact  with  it.     In  most,  if  not  all,  contagious  diseases  the  ' 
poison  germs  are  eliminated  in  large  quantities  with  the  urinary  and 
fsecal  discharges;  it  is  of  vital  importance  to  act  on  the  excretions  a» 
soon  as  they  leave  the  body  ;  and  the  disinfectant  should  be  placed  in  the 
receptacle  he/ore^  not  after,  it  is  used.     To  allow  any  excretion,  sputum, 
or  other  infected  discharge  to  exist  for  a  moment  undestroycd,  or  At  i 
least  undevitalized,  is  most  culpable  neglect.     Spit-cups,  urinals,  etc., 
should  therefore  have  the  disinfectant  in  thern  whilst  waiting  for  use, 

The  nature  of  miasms  is  not  known.  Over  many  of  them — mal- 
aria, for  example — we  have  no  control.  Those  which  we  are  able  to 
influence  are  almost  all  the  results  of  animal  or  of  vegetable  decompo- 
sition, either  alone  or  conjoined.  After  these  poisons  have  been  pro- 
duced  and  ditfused  through  the  air,  thoy  are  probably  in  great  part 
beyond  our  reach.  The  only  thing  that  can  bo  done  is  to  dilute  them, 
precisely  as  in  regard  to  contagions;  and  hence  free  ventilation  is  the 
only  reliable  disinfectant  under  these  circumstances.  The  stinking 
gases  are  probably  of  use  as  indicators  of  the  presence  of  more  subtile 
poisons.  The  gases  which  arise  from  cesspools  and  similar  depositories 
no  doubt  act  as  carriers  of  the  peculiar  poisons  produced  in  these 
places,  and  it  may  be  that  destruction  of  the  gas  causes  a  deposition 
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of  the  organic  poison.  This  is,  however,  merely  speculation :  it  is  not 
proved.  Moreover,  the  deposition  of  a  poison  in  an  apartment  is  no 
advantage.  Even  if  it  were  possible  to  make  an  apartment  appear 
to  the  smell  pure  by  destruction  of  its  stinking  gases,  no  good  would  be 
accomplished  by  so  doing.  Wide-open  windows,  great  draughts  of  fresh 
air,  are  the  only  proper  disinfectants  for  a  close  room  or  a  noisome 
hospital-ward.  The  attempt  so  often  indulged  in  to  purify  such  apart- 
ments by  little  saucers  of  chlorinated  lime  or  of  carbolic  acid  would  be 
exceedingly  ludicrous  if  it  were  not  for  the  frightflil  results  of  the  false 
sense  of  security  engendered. 

It  is  otherwise  when  the  gases  are  destroyed  at  their  places  of 
emanation.  Thus,  if  a  sewer  be  belching  forth  deleterious  gases  and 
poison,  chlorinated  lime  or  other  materials  generating  disinfecting  gases 
at  the  mouth,  or  in  the  sewer,  may  really  be  of  service  by  destroying 
the  noxious  vapors  before  they  find  their  way  out  and  carry  with  them 
into  the  air  the  poisonous  effluvia. 

Although  miasms  cannot  be  readily  destroyed  when  once  generated, 
yet  in  yery  many  instances  we  have  power  to  prevent  their  formation. 
In  doing  this  the  chief  factor  is  cleanliness,  and  the  best  disinfectant  is 
water.  Water  acts  chiefly  in  two  ways :  first,  by  dilution ;  secondly,  by 
destroying  organic  substances.  In  order  for  decomposition  to  produce 
serious  poisoning,  the  mass  of  material  must  be  considerable.  If  the 
matter  be  diffused  through  a  large  bulk  of  water,  and  this  spread  over 
a  considerable  surface,  it  is  evident  that  the  effect  of  dispersion  is  ob- 
tained. Further,  when  water  containing  organic  matter  is  allowed  to 
run  away  in  its  natural  channels,  oxidation  and  destruction  of  the  im- 
purities result.  Without  entering  further  into  the  subject,  it  is  suffi- 
ciently evident  that,  so  far  as  miasms,  and  also  disease-germs  in  the  air, 
are  concerned,  air  and  water  are  the  great  disinfectants,  and  that  the 
most  skilf\il  UBQ  of  chemical  substances  cannot  take  the  place  of  venti- 
lation and  cleanliness.  Moreover,  antiseptics  may  do  harm  by  delaying 
the  destruction  of  filth  by  putrefaction,  which  latter  process  is  simply 
nature's  method  of  getting  rid  of  filth.  Destructive — that  is,  oxidizing 
— disinfectants,  rather  than  antiseptics,  should  be  used  in  cesspools.  On 
the  other  hand,  when  the  contents  of  a  privy  or  other  organic  mass 
has  been  infected  by  disease-germs,  it  is  essential  to  kill  such  germs  by 
a  germicidal  agent. 

The  most  complete  and  thorough,  but  the  most  destructive,  of  all 
disinfecting  agents  is  fire.  Heat  of  less  intensity  may  be  used  either 
moist  or  dry.  In  the  early  part  of  the  present  century  Dr.  Henry,  of 
Manchester,  showed  that  the  activity  of  vaccine  lymph  is  destroyed  by 
moisture  at  140°  F.  in  four  hours.  Drs.  Carsten  and  Coert  have  also 
proved  that  calf  lymph  is  at  once  sterilized  by  boiling  water.  Dr.  George 
N.  Sternberg  found  that  boiling  water  will  quickly  destroy  the  vitality 
of  all  organisms  known  as  disease-germs.  This  accords  with  the  experi- 
ments made  with  hot  air  in  the  laboratory  of  Koch,  in  which  it  was 
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found  that  all  bacteria  are  killed  by  an  exposure  of  one  hour  an 
half  to  the  temperature  of  212^  F.  with  moisture.     Similar  reeuitfl  ha^e 
also  been  arrived  at  by  other  experimenters,  and  I  think  it  may  be  con. 
sidcred  as  establiishod  that  all  non^spore- bearing  infectious  bacteria  ara 
destroj-ed  by  water  or  steam  at  a  temperature  of  212°  F.     The  spam 
of  the  baeiUi  have,  however,  much  greater  powers  of  resistance.     I*r,  i 
Sternberg  found  that  boiling  for  two  hours  does  not  kill  the  spores 
of  Bacillus  subtilis,  although  a  more  prolonged  boiling  ia  fatal,  but  thai 
steam  at  a  temperature  of  110^  C.  (230°  F,)  for  one  or  two  minutes,  or 
105^  C,  (22(P  F.)  maintained  for  ten  minutes,  will  infallibly  kill  thej 
spores.     If  dry  instead  of  moist  heat  be  employed,  a  much  higher  < 
gree  of  temperature  will  be  required.     In  the  experiments  of  Koch  and] 
bis  assistants  with  dry  hot  air,  the  spores  of  mildew  required  for  their  I 
destruction  exposure  for  an  hour  and  a  half  to  a  temperature  of  230'*  F^  j 
the  spores  of  bacilli  an  exposure  of  thi'ee  hours  to  a  temperature  of  ' 
204''  F.     All  observers  tind  that  the  addition  of  steam  to  dry  air  tn% 
creases  greatly  its  destructive  effect.     Wolf  (  VirchaiDS  ArcMv^  vot  ciiv  | 
p.  81)  found  that  dry  air  at  140''  C.  was  scaTColy  more  destructive  thaa  | 
watery  vapor  at  100^  ;  Koch,  that  five  minutes*  exposure  to  steam  waa  | 
equal  to  an  hour  or  an  hour  and  a  half  with  the  dried  air.     The  results 
reached  by  Koch  and  Wolff  hiigel  {Mitt.  Kai$.  Gesundheitsamte,  Bd.L).  j 
are  in  accord  with  our  other  evidence,  and  may  be  considered  correct 
They  are  as  follows : 

1.  A  tomporatui-eof  100^  0.  (212*^  F.),  dry  heat^  matDtainod  for  one 
hour  and  a  half,  will  destroy  bacteria  which  do  not  contain  spores- 

2.  SporcB  of  mould-fungi  require  for  their  destniction  in  hot  air  a 
temperature  of  from  110*=*  to  115*^  C.  (230^-239=^  R)  maintained  for  one 
hour  and  a  half 

3.  Bacillus-spores  require  for  their  destruction  in  hot  air  a  tempefH^ 
ture  of  140*^  C.  (284°  F.)  maintained  for  three  hours. 

4.  In  dry  air  the  heat  penetrates  objects  so  slowly  that  small  pack- 
ages, such  as  pillows  or  small  bundles  of  clothing,  are  not  disinfected 
after  an  exposure  of  from  three  to  four  hours  to  a  temperature  of 
140^  C.  (284'='  F.). 

5.  Exposure  to  a  temperature  of  140°  C.  (284**  F.)  in  dry  air  for  j 
a  period  of  throe  hours  injures  most   objects  requiring  disijifcctioo 
(clothing,  bedding,  etc.)  to  a  greater  or  less  degree. 

Dr,  George  H.  Eohe  {Mek  News,  1885,  i.  283)  found  that  roll*  of  1 
blankets  exposed  in  a  chamber  heated  to  280^  F.  for  throe  hours  were  , 
very  t^lightly  affected  in  their  interior.     This  is  in  strict  accord  with 
the  teaching  of  Drs.  Parsons  and  Klein,  of  the  London  Local  Govern- 
ing Board  (Report,  1885),  and  of  other  observers.     I  think  that  tbtl 
Buperiority  of  prolonged   boiling  over  other  methods  of  application  | 
of  heat  is  established.     In  the  sick-room,  objects  which  can  bo  boiled 
without  injury  should,  immediately  atlter  their  infection,  ho  gathenMl 
into  a  close  bundle,  enclosed  in  a  sheet,  and  as  soon  as  possiKI**  rKi-i.tcr 


DISINFECTANTS.  863 

into  boiling  water  without  opening.  When  pillows,  bedding,  or  arti- 
cles of  ftirniture  are  seriously  affected,  they  should  be  taken  apart  and 
exposed  to  heat  and  steam.  For  further  details  as  to  apparatus  the 
reader  is  referred  to  the  report  of  Parsons  and  Klein,  already  alluded  to. 

LEAD  AND  IRON. 
There  are  various  metallic  salts  which  are  believed  to  act  as  dishi- 
fectants  by  uniting  with  the  sulphur  of  sulphuretted  gases  and  precipi- 
tating as  sulphurets.  As  examples  of  such  may  be  mentioned  sulphate 
of  zinc  and  nitrate  of  lead.  Under  the  name  of  LedoyerCs  Disinfectant 
Solution,  a  solution  of  the  latter  salt  has  been  and  still  is  used  to  a  con- 
siderable extent  as  a  disinfectant.  Although  it  certainly  destroys  sul- 
phuretted hydrogen  with  great  rapidity,  it  does  not  seem  to  me  a  good 
material  for  the  purposes  to  which  it  is  applied.  The  reasons  for  this 
are — ^first,  it  has  no  action  besides  that  of  a  desulphurating  body ;  second, 
it  is  a  comparatively  dear  salt ;  third,  it  forms  an  intensely  black  pre- 
cipitate, discoloring  everything  with  which  it  comes  in  contact. 

The  power  which  the  oxides  of  iron  have  of  converting  ordinary 
oxygen  into  ozone  has  already  been  spoken  of  (p.  473).  This  action  is 
a  slow,  persistent  one,  and  the  oxidation  which  results  is  equally  slow 
and  persistent.  As  already  stated,  organic  matter,  if  diffused  through 
water  and  exposed  to  the  air,  is  gradually  destroyed  by  oxidation.  It 
has  been  found  that  when  water  which  is  loaded  with  the  products  of 
decomposition  is  exposed  to  the  action  of  iron  plates,  or  even  of  iron 
pipes,  this  destruction  of  organic  impurities  is  greatly  hastened.  Ac- 
cording to  Mr.  Gr.  Michaelis  (Phila,  Med.  Times,  vol.  iii.  p.  621),  even 
the  most  filthy  water,  under  the  influence  simply  of  iron  plates  and  the 
air,  will  become  perfectly  pure  in  forty-eight  hours.  The  action  is  evi- 
dently one  of  oxidation,  but  is  in  its  details  complicated.  According 
to  the  researches  of  Dr.  Mankiwich,  iron  possesses  the  property  of  con- 
verting.ammonia  into  nitric  acid,  and  also  facilitates,  or  even  provokes, 
such  decomposition  in  the  organic  matter  as  shall  cause  ammonia  to  be 
formed.  The  nitric  acid  thus  generated  is  one  of  the  most  powerful 
oxidizing  substances  known,  and  as  fast  as  formed  attacks  the  organic 
matter.  It  is  evident  that  in  this  process  the  iron  acts  as  an  inter- 
mediate  agent  between  the  air  and  the  decomposing  matter;  that, 
unlike  the  permanganate  of  potassium,  it  does  not  itself  undergo  a 
conversion  equivalent  in  chemical  relation  to  the  oxidation,  and  conse- 
quently that  its  power  is  not  so  limited  as  that  of  those  compounds. 
The  iron,  however,  undoubtedly  suffers  to  some  extent,  and  is  largely 
oxidized ;  but  the  oxide  formed  has  certainly  the  power  of  generating 
ozone,  and  very  probably  to  as  great  an  extent  as  the  original  metal. 
How  soon  the  power  of  oxidation  is  finally  lost,  and  what  eventually 
becomes  of  the  iron,  in  the  presence  of  an  overwhelming  mass  of 
organic  matter,  has  not,  that  I  am  aware  of,  been  determined. 
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Copperas,  or  impure  sulphate  of  iron,  is  an  important  destroying  dia- 
infect ant^  although,  according  to  recent  experiments*,  it  has  no  germi- 
cidal power*  The  changes  wrought  by  sulphate  of  iron  tbitiwn  into 
a  mass  of  decomposing  matter  are  very  complex  and  not  absolutely 
known.  In  the  fii^st  place,  if  sulphuretted  hydrogen  and  ammonia  ar« 
present,  a  sulpliuret  of  iron  is  at  onee  precipitated  ;  again^  a  part  of  the 
salt  is  decomposed  by  the  ammonia,  and  probably  also  by  the  slink- 
ing alkaloida  which  exist  in  the  decomposing  mass  of  a  cesspool;  Air- 
ther^  by  oxidation,  in  all  probubility,  some  of  the  protoxide  of  iron  \$ 
changed  into  the  sesquioxidL',  by  which  the  ozonizing  power  of  an  iron 
compound  is  doubtless  exerted  long  after  the  destruction  of  the  original 
salt.  The  sulphuric  acid  set  five  from  the  iron  %'ery  probably  takea 
part  to  a  feeble  extent  in  the  destructive  reactions  which  are  set  up. 
From  what  has  been  already  stated,  it  is  evident  that  the  sole  use  of 
the  copperas  is  in  altering  the  coui'se  of  putrefaction  and  in  destroying 
its  products.  If  a  rapid  effect  is  desired,  or  if  a  mass  of  solid  materia!  ifl  j 
to  be  acted  on,  the  coppera^s  should  be  in  solution ;  if  a  moi^  pei^islent 
action  is  wanted,  or  if  the  mass  is  liquid,  the  method  employed  by  Eck- 
stein, of  using  a  parchment  sack,  may  be  resorted  to,  or  the  salt  in  powder 
may  be  scattered  over  the  surface  of  the  material  to  be  disinfected. 

Lime  is  pmbably  the  oldest  of  all  the  disinfectants,  but  is  of  valnr 
only  as  a  destructive  agent, — i.e.,  as  causing  a  slow  oxidation  of  or 
ganic  matter.  It  is  notorious  that  a  compos t-heap  to  which  lime  has 
been  added  rots^ — i.e.,  oxidizes — ^much  more  rapidly  than  one  which  has 
none  of  the  alkaline  earth  in  it.  This  action  of  lime  is,  however,  too 
slow  for  ordinary  pui-poses:  moreover,  there  are  very  serious  objections 
to  the  use  of  lime  as  a  disinfectant. 

The  poisonous  principles  contained  in  sewage,  etc.,  whatever  their  , 
nature  may  bo,  are  probably  volatile,  and  lime,  acting  as  a  strong  base^ 
sets  free  largo  quantities  of  ammonia  in  animal  matter  undergoing  de- 
composition.    It  may  be  that  volatile  poisons,  alkaloids,  are  liberated 
with  the  ammonia ;  but,  whether  they  are  or  not,  it  is  a  well-known 


*  Tbai  ihit  ftubitauoe  U  of  g^rcat  prootieiLl  value  for  use  in  coaapoola,  otd.y  ia  itroogly  ifidi* 
Oftted  by  the  exporimeate  of  Albert  Eckstein,  wbo  pubtiahed  {Zextachri/t  dtw  Oe*t*r,  Ap»tk€k» 
FcreiNett  Feb.  10,  1873)  an  a€4M>aQt  of  bie  attemptit  to  disinfect  %  prtv^jr  «rhiob  was  iti«l 
daily  bj  one  hundred  persons:  L  Two  poandi  of  the  Bulpbnte  of  iroti  in  solution  v«r« 
ii»ed.  After  from  two  to  three  houn  all  b«d  imell  had  diBappearedj  but  in  twelve  houn  all 
the  influence  of  the  disinfectant  was  b«t»  2.  The  sulphate  of  mpper  waa  employed  in  tolc- 
tion;  reiuU  the  same,  3.  Two  pounds  of  the  anlphate  of  iron  Id  oryatals  were  threfva  id( 
their  effeoti  lasted  two  days.  4.  The  sulphate  of  oopper^  the  same,  5.  Sulphurous  acid  in  j 
solution  rapidly  lost  its  effect^  and  was  exoeedingiy  irritating  to  the  respiratury  or^D>»  6.] 
Twa  pounds  of  impure  carbolio  aeid  fiUed  the  ho«*e  for  two  days  with  so  disagreeable  \ 
*mell  thot  it  was  irnpossiblo  to  tell  whether  the  ori|final  odor  was  destroyed  or  covered  up«  T 
Two  ]K)unda  of  sulphate  of  iroD  in  a  parehmeat  sack  exerted  a  distnfeoting  inSuenee  for  thr«* 
full  d%j»f  and  when  the  piircbiueDt  sack  was  drawn  up  it  contained  only  »otn«  dirty^  iKlorlsMi 
fluid.  8.  Two  pounds  of  the  best  ebbrinated  lime  in  the  parchment  sack  disinfaoted  l]ia 
privy  for  at  least  nine  days. 
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physical  fact  that  a  volatile  substance  in  escaping  carries  off  with  it 
even  non-volatile  materials,  and  facilitates  to  a  still  greater  degree  the 
escape  of  principles  only  less  volatile  than  itself 

Lime  is,  for  the  above  reasons,  not  available  for  use  as  a  disinfectant 
in  cesspools  and  sewei*s  unless  it  is  added  in  large  quantities  day  by 
day  from  the  beginning,  so  as  to  keep  the  collection  under  its  influence, 
and  unless  some  absorbent  is  added  with  it  to  take  up  volatile  prin- 
ciples. In  the  ordinary  open  privies  of  the  country,  a  shovelful  of  a 
mixture  of  lime  and  plaster  of  Paris,  or  of  lime  and  dry  earth,  thrown 
in  day  by  day,  will  tend  to  prevent  odor,  and  at  the  same  time  will 
prepare  the  contents  for  iise  as  manure. 

When  spread  upon  walls  in  the  form  of  whitewash,  lime  may  act  to 
some  extent  as  an  oxidizer ;  but  probably  its  chief  influence  is  as  an 
absorbent,  which  takes  up  the  deleterious  emanations.  A  very  striking 
illustration  of  this  action  of  whitewash  occurred  some  years  since  in 
the  New  York  city  hospital.  A  ward  which  stood  isolated  ft*om  the 
remainder  of  the  institution  had  been  used  for  the  reception  of  cases 
of  typhus  fever  from  the  shipping  of  the  port.  It  was  Anally  aban- 
doned and  allowed  to  stand  unoccupied,  with  its  windows  wide  open, 
for  several  months.  At  the  end  of  this  time,  a  gang  of  men  were 
set  to  scraping  the  whitewash  off  the  walls.  Of  these  workmen  a 
majority  were  seized  with  the  ship-fever,  and  several  died. 

CORROSIVB  SUBTiTMATB. 

In  1870,  Dr.  John  Dougall  announced  that  corrosive  sublimate  one 
part  in  sixty-five  hundred  would  kill  spermatozoa,  and  one  part  in  six 
thousand  infusoria;  the  later  researches  of  Koch,  Jalan  de  la  Croix, 
and  Sternberg  have  more  than  confirmed  this  result,  and  shown  that 
corrosive  sublimate  is  one  of  the  most  powerful  of  known  germicides. 
Micrococci  and  bacilli  in  active  gi*owth  without  spores  are  killed  by 
solutions  of  one  in  twenty  thousand,  while  solutions  of  one  in  one 
thousand  will  rapidly  destroy  the  spores  of  B.  anthracis  and  B.  subtilis. 
Kesults  contrary  to  these  have,  it  is  true,  been  obtained  by  Klein  of 
London,  who  asserts  that  a  onc-per-cent.  solution  of  the  mercuric 
chloride  is  no  more  a  germicide  than  is  vinegar;  but  the  evidence 
to  the  contrary  is  so  strong  that  it  seems  almost  a  certainty  that 
there  is  some  error  in  Klein's  experiment.  According  to  the  de- 
tailed experiment  of  Koch,  the  spores  of  B.  anthracis  are  absolutely 
incapable  of  germinating  in  a  proteid  solution  if  as  little  as  one  part 
of  corrosive  sublimate  in  throe  hundred  thousand  be  present.  Dr. 
Sternberg  confirms  the  experiments  of  Koch,  and  it  would  theoreti- 
cally appear  that  one  part  of  corrosive  sublimate  in  one  hundred 
thousand  is  sufficient  to  destroy  germs  in  a  mass  of  filth,  provided  the 
filth  is  so  situated  that  the  corrosive  sublimate  will  remain  in  contact 
with  it  for  some  time.  It  must  be  remembered,  however,  that  cor- 
rosive sublimate  is  readily  decomposed  by  the  ammonia  and  other 
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chemical  substances  in  a  mass  of  filth,  and  it  is  very  doubtful  whotbor, 
in  practice  it  will  bo  found  that  the  mercuric  chloride  is  available  ft 
disinfectant  purposes  on  a  large  scale.  Even,  however,  if  its  powien 
be  considerably  less  than  they  appear  to  be,  it  would  still  remain  for 
many  purposes  the  best  of  all  germicides.  A  standard  solution  of  od9 
part  in  a  thousand  may  be  used  for  bedding,  which  can  be  soaked  in  it, 
for  washing  the  ioors  and  walls  of  infected  apartments^  and  for  disin- 
fecting the  liands  of  surgeons  and  gyniecologists ;  after  the  oorrostv^i 
sublimate  has  done  its  work  it  should  be  removed  by  fVee  washing  with 
pure  water.  For  the  destruction  of  germs  in  ftecal  discharges,  iho  sobi- 
tion  should  have  at  least  the  strength  of  one  part  in  five  hundred, 

In  regard  to  the  use  of  corrosive  sublimate  in  the  treatment  of 
wounds,  etc.,  the  reader  is  referred  to  treatises  on  surgery.  It  is,  how- 
ever, proper  here  to  state  that  a  number  of  cases  of  death  from  the 
local  use  of  corrosive  8ublimato»  especially  in  obstetric4il  and  grn«Boo- 
logical  practice,  have  been  reported.  In  most  of  these  cases  the  solutioo 
has  been  at  least  one  part  in  fifteen  hundred  ;  but  I  have  known  the  use 
of  a  vaginal  wash  one  in  ten  thousand  to  be  followed  by  severe  poi- 
soning. It  is  probably  very  rarely  proper  to  use  continual  irrigation 
of  a  mucous  surface  or  of  a  wound  with  a  solution  stronger  than  one 
in  ten  thousand]  and  for  a  single  washing  the  solution  should  not 
more  than  one  in  two  thousand. 

CAKBOLIC  ACID. 

Carbolic  acid  is  an  active  and  much-used  germicide*  For  an  account 
of  its  properties,  see  Acidum  CAanoLiouM,  p.  594;  of  ita  disinfectant 
value  and  use,  p.  60C, 

POTASSn  PEBMANaANAS— PERMANGANATE  OF  PQTAS- 

SIXJM,    U.S. 
(KO,Mii,0,—  MnjOJC,.) 

This  salt  is  prepared  by  heating  together  ten  parts  of  binoxideof ' 
manganese  and  twelve  parts  of  potassa.    It  occurs  in  slender,  prismatic 
crystals  of  a  dark-purple  color,  inodorous,  of  a  sweetish,  disagreeable 
taste,  and  v^ry  soluble  in  wuter,  with  which  they  form  a  solution  vary* 
ing  from  a  purplish  black  to  a  beautiful  reddish  lilac,  according  to  tbe^ 
strength.     When  kept  dry  and  not  exposed  to  the  atmosphere,  per- 
manganate of  potassium  is  a  permanent  salt,  but  whenever  in  solution 
it  is  brought  into  contact  with  an  organic  body  it  at  once  gives  up  it«  i 
oxygen  to  the  latter  and  is  converted  into  potassa  and  black  oxide  of] 
manganese. 

The  disinfectant  power  of  this  salt  is  beyond  question ;  but  at  th«^ 
same  time  this  power  is  very  limited,  as  the  remedy  yields  up  its  own! 
oxygen  and  becomes  inert.    According  to  the  experiments  of  Dr,  tloor 
M.  Sternberg  {Med,  New&^  Jan,  10,  1885),  as  a  germicide  the  perman- 
ganate is  very  potent,  0J2  per  cent,  (one  part  in  eight  hundred  and 
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thirty-tbree  parts)  killing  the  micrococci  of  pus  in  two  hours.  For 
praotical  purposes,  however,  this  agent  is  of  very  little  value  as  a  ger- 
micide, because  it  is  at  once  decomposed  by  organic  matters,  and  while 
in  the  laboi*atory  disease-germs  may  exist  almost  isolated,  in  the  sick- 
room they  are  mixed  with  a  large  excess  of  organic  material.  Never- 
theless the  permanganate  affords  a  very  elegant  disinfectant  and  ger- 
micidal wash  for  wounds^  ulcers^  abscesses^  etc.,  fetid  ozcena,  otorrhcea, 
leucorrhoMLy  etc.  In  dilute  solution  its  local  influence  is  stimulant  and 
beneficial.  When  employed  in  the  form  of  powder  it  even  affects  living 
tissues,  acting  as  a  mild  caustic,  and,  as  such,  may  often  be  applied  with 
advantage  to  sloughing  ulcers.  As  a  wash,  the  strength  may  vary  ac- 
cording to  circumstances,  fi'om  one  to  twenty  grains  to  the  ounce. 

CHLORUM— CHLORINB. 

Chlorine  gas  is  officinal  only  in  the  form  of  the  Aqua  Chloriy  which 
is  prepared  by  heating  together  black  oxide  of  manganese  and  hy- 
drochloric acid,  and  allowing  the  chlorine  which  is  generated  to  pass 
through  water  until  the  latter  is  saturated.  Chlorine  Water  is  a  green- 
ish-yellow liquid,  of  a  very  sharp  taste,  and  having  a  strong  odor  of 
chlorine.  When  it  is  desired  to  liberate  chlorine  in  the  air  of  a  room, 
eighteen  parts  of  finely-ground  common  salt  with  fifteen  parts  of  finely- 
powdered  black  oxide  of  manganese  should  be  introduced  into  a  flask ; 
then  there  should  be  added  forty-five  parts  of  concentrated  sulphuric 
acid  and  twenty-one  of  water,  previously  mixed  and  completely  cooled ; 
and,  lastly,  the  flask  is  to  be  well  shaken.  When  the  evolution  of  gas 
ceases,  it  may  be  renewed  by  placing  the  flask  in  warm  water.*  When 
chlorine  is  brought  into  contact  with  organic  substances  and  moisture, 
it  unites  with  the  hydrogen  of  the  water  and  liberates  nascent  oxygen, 
which  rapidly  oxidizes  and  destroys  the  organic  compound.  When 
chlorine  comes  in  contact  with  sulphuretted  hydrogen,  it  removes  its 
hydrogen  and  thereby  destroys  it. 

The  germicidal  influence  of  chlorine  is  very  great.  Fischer  and 
Proskauer  found  that  dried  anthrax  spores  maintained  their  integrity 
for  one  hour  when  exposed  to  the  action  of  a  dry  chlorine  atmosphere 
containing  44.7  parts  of  chlorine  in  100.  When  the  air  and  the  spores 
were  moist,  one  hour's  exposure  to  an  atmosphere  containing  four  per 
cent,  of  chlorine  produced  complete  disinfection.  If  the  exposure  was 
continued  for  three  hours,  one  per  cent,  of  chlorine  was  an  efficient 
germicide ;  and  if  the  spores  were  exposed  for  twenty-four  hours,  the 
effective  proportion  of  chlorine  could  bo  still  further  reduced.  In  Dr. 
Sternberg's  experiments  (^Rep.  Nat.  Bd,  of  Health,  1880),  six  hours' 
exposure  of  vaccine  lymph  dried  upon  ivory  points  to  an  atmosphere 

*  Inspired  in  tufficicnt  amoant,  obIorin«  gM  produoen,  botli  in  man  and  in  th«  lower  ani- 
malB,  narcotism,  and  final! j  death  from  paralysis  of  the  respiratory  centres  (consult  Arch,  /. 
Exper,  Path,  «.  Pharm,,  xiii.). 
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containing  one  part  of  chlorine  in  two  hundred  wa«  sufficient  to  de- 
stroy the  intectiv©  property  of  the  lymph,  while  the  bacteria  of  putrid 
urine  were  destroyed  after  six  hours*  exposure  to  an  atmosphere  ooii> 
taining  one  part  of  ehlorine  in  four  hundi-ed.  Dr,  Klein  also  found 
{Eeport  of  the  Local  Governing  Board,  vol.  xiii,,  1883  and  1884,  Supple- 
ment) that  after  the  compartment  of  a  stable  in  which  pigs  had  died 
of  swine-plague  had  been  thoroughly  funiigatod  for  six  hours  wilJi 
chlorine,  healthy  animals  could  be  placed  therein  with  safety. 

The  result  of  all  our  knowledge  upon  the  subject  of  the  disinfec 
properties  of  chlorine,  iodine^  and  (tromine  is  summed  up  by  Dr.  Geo.  H, 
Rohe  (Med.  ^^ews,  xlvi.  89)  as  follows: 

1.  Chlorine  is  an  efficient  disinfectant  when  present  in  the  propoN, 
tion  of  one  part  in  one  hundred,  provided  the  air  and  the  objects  lal 
be  disinfected  arc  in  a  moist  state  and  the  exposure  continues  for  ufi- 
wards  of  an  hour. 

2.  Chlorine,  when  used  in  sufficient  concentration  to  act  as  m 
worthy  disinfectant,  injures  colored  fabrics  and  wearing-apparel. 

3.  Bromine  ia  an  efficient  diainfectant  in  the  proportion  of  one  part 
in  five  hundred,  provided  the  air  be  in  a  moist  state  and  the  ea 
continues  for  upwards  of  three  hours. 

4.  lodinci  in  solution,  is  an  efficient  disinfectant  in  the  proportioo 
of  one  part  in  ^vo  hundred,  the  exposure  continuing  for  two  hours. 

5.  The  use  of  chlorine^  and  in  a  greater  degree  of  bromine,  requirctl 
considerable  experience  in  management:  when  carelessly  handled  theyl 
may  cause  inconvenient  or  even  dangerous  sj^mptoras  in  persons  uain 
them ;  henee  they  are  not  suitable  as  disinfectants  for  popular  use. 

Internally,  chlorine  water  has  been  used  in  various  diseases;, 
peeially  in  malignant  typhus^  but  at  present  is  rai'cly  if  ever  so  em* 
ployed.  It  is  stated  to  be  stimulant  and  tonic  to  the  stomach,  and  is 
thought  by  some  to  have  an  especial  influence  upon  the  liver.  It  haa 
been  employed  in  chronic  hepatic  affections ;  the  dose  is  half  a  flnidi-achm 
to  two  fluidrachms  in  three  or  four  fluidounees  of  water.  Chlorine 
water  is  a  powerful  in*itant,  capable  of  producing  severe  inflammatioQl 
of  the  skin  or  toxic  gastro-etiteritis.  Properly  diluted^  it  forms  an  ex- 
cellent etimuliintj  di&infectant,  detergent  wash  for  foul  ulcers^  and  may 
also  be  used  as  a  gargle  in  malignant  sore  throat. 


Calx  Chlorata — Chlorinated  Lime.  U.S. — In  ordinary  life  chlorine 
is  chiefly  used  as  a  disinfectant  in  the  form  of  a  grayish-white  substanc 
occmring  in  powder  or  friable  lumps^  having  a  hot,  acrid,  a^tringeol 
taste,  and  an  odor  resembling  timt  of  chlorine.  It  is  made  by  tb€ 
action  of  chlorine  upon  hydrate  of  calcium,  or  slaked  lim©»  and  ahou 
contain  at  least  twenty-five  per  cent,  of  chlorine.  It  probably  ' 
in  its  chemical  constitution,  but,  according  to  the  most  recent  v\et 
m  chiefly  composed  of  the  hypochlorite  and  the  chloride  of  ealetumJ 
When  exposed  to  the  air  it  slowly  evolves  hypochlorous  acid,  which 
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being  an  unstable  compound,  undergoes  spontaneous  decomposition, 
and  finally  sets  fV-ee  fourteen-fifteenths  of  its  chlorine.  When  an  acid 
is  added  to  chlorinated  lime,  the  chlorine  gas  is  rapidly  evolved.  If  a 
specimen  of  bleaching-powder  be  very  moist,  it  generally  contains  an 
over-proportion  of  the  deliquescent  chloride  of  calcium,  and  is  corre- 
spondingly unable  to  liberate  chlorine. 

The  experiments  of  Dr.  J.  K.  Duggan  {Med,  NewSy  xlvi.  147)  indi- 
cate that  the  hypochlorites  are  among  the  very  best  of  our  practical 
disinfectants.  He  found  that  0.25  of  one  per  cent,  (one  part  to  four 
hundred)  of  chlorine  as  hypochlorite  is  an  effective  germicide  even 
when  allowed  to  act  for  only  two  minutes ;  while  0.06  of  one  per  cent, 
(six  parts  to  ten  thousand)  will  kill  the  spores  of  B.  anthracis  and  B. 
subtilis  in  two  hours. 

Bleaching-powder  usually  contains  from  twenty-five  to  forty  per 
cent,  of  available  chlorine.  For  most  purposes,  a  solution  containing  one 
part  of  this  preparation  to  one  hundred  parts  of  water  is  strong  enough, 
for  this  will  contain  from  0.25  to  0.40  of  one  per  cent,  of  chlorine  as 
hypochlorite.  As  is  stated  above,  the  smaller  of  these  quantities  is 
sufficient  to  destroy  spores  almost  instantly.  There  are  very  few  pur- 
poses to  which  disinfectants  are  applied  that  are  not  fulfilled  by  this 
solution  of  one  to  one  hundred  of  bleaching-powder.  It  is  not  danger- 
ously poisonous,  is  said  not  to  injure  clothing,  bedding,*  etc.,  and  is 
very  cheap,  since  bleaching-powder  is  worth  only  about  five  cents  per 
pound.f  For  the  destruction  of  disease-germs  in  urine,  f cecal  discharges, 
sputum,  etc,  a  saturated  solution  of  bleaching-powder  appears  to  be  in  all 
respects  the  best  disinfectant  known. 

Liquor  Soda  CHLORATiB,  U.S. —  Solution  of  Chlorinated  Soda,  or 
Labarraque' s  Solution,  is  an  officinal  preparation  made  by  triturating 
chlorinated  lime  with  a  solution  of  the  carbonate  of  sodium.  It  is  a 
greenish-yellow  liquid,  having  a  slight  odor  of  chlorine  and  a  sharp 
saline  taste.     It  contains,  among  other  substances,  hypochlorite  of 

*  This  statement  seems  to  me  doobtfuL 

t  To  fix  the  ralue  of  eolations  of  the  bTpoohlorites,  the  following  method  is,  aooording  to 
Dngg&n,  suflBeiently  aocarate  for  ordinary  purposes.  A  standard  solution  of  potassium  arsenite 
may  be  made  by  diluting  seven  parts  of  Fowler's  solution  with  one  and  a  half  parts  of  water. 
This  oorreeponds  to  a  one-balf-per-cent.  solution  of  available  chlorine.  To  apply  the  method, 
a  g^ven  volume  of  the  hypochlorite  solution  is  measured  out,  and  the  arsenite  solution  added 
in  small  quantities.  Between  each  addition  the  mixture  is  well  stirred,  and  a  drop  taken  out 
on  a  glass  rod  and  tested  on  a  strip  of  paper  saturated  with  iodide  of  potassium  and  starch 
paste  and  dried.  As  long  as  any  hypochlorite  is  present,  the  blue  iodide  of  starch  is  formed ; 
but  when  it  has  all  been  used  up  in  converting  the  arsenite  into  an  arseniate,  the  paper  will 
remain  colorless.  As  each  volume  of  the  potassium  arsenite  solution  required  for  this  corre- 
sponds to  one-half  per  cent,  of  available  chlorine,  the  calculation  is  very  simple :  e,g,,  if  one 
volume  of  the  hypochlorite  solution  *-  4.6  volumes  of  the  arsenite  solution,  the  amount  of 
available  chlorine  present  would  correspond  to  2.3  per  cent.  Since  the  preparations  now  on 
the  market  vary  so  much  in  the  amount  of  chlorine  they  contain,  this  test  should  always  be 
used  to  determine  their  value  and  the  amount  of  dilution  required. 
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sodium^  nnd  possesses  the  therapeutic  and  disinfectant  properties  of] 
the  chlorinated  compound,  Owinq^  to  its  liquid  tbroi,  its  compai-atiTe^f 
freedom  from  odor,  and  its  depositing  chloride  of  aodium  on  evapora- 
tion, it  is  the  mofit  elegant  of  all  the  chlorine  preparations  for  use  in 
the  sick-room.  Properly  diluted,  Labarraque'a  solution  may  be  em- 
ployed for  all  the  therapeutic  purposes  that  chlorine  water  is  ximd  for. 
The  dose  is  half  a  fluidrachm  to  two  fluidmchras,  in  half  a  tumblerful 
to  a  tumblerfQl  of  water. 

ACroUM  BORICUM-BOMC  ACID,    U,S. 

SoDii  Boras,  U.S.^ — Borax. — Boric  (or  Borack)  acid  crystallizes  in 
white  translucent  scales,  soluble  in  about  thirty  parts  of  cold  water, 
much  more  soluble  in  boiling  water,  which  on  cooling  precipitates  all 
but  about  twenty -three  grains  to  the  fluidounce.  Hot  glycerin  dissolre-s 
and  holds  upon  cooling  as  much  as  three  drachms  to  the  fluidounce. 
Borax  occurs  in  white,  flattened,  prismatic  crystals,  soluble  in  twelve 
time^  their  weight  of  cold  wfiter. 

The  action  of  boracic  acid  and  its  salts  upon  the  animal  system  is  I 
very  feeble  one.  In  experiments  made  by  Dr.  E.  T.  Stewart  and  my- 
self,  enormous  doses  were  required  to  affect  the  frog;  they  depressed 
the  spinal  centres  and  produced  progressive  loss  of  voluntary  and  reflex 
activity  without  affecting  nerve  or  muscle.  A  saturated  solution  of  the 
quadroborate  of  sodium  brought  in  direct  contact  with  the  heart  exer- 
cised a  very  feeble  depressant  influence,  and  when  injected  in  suffi- 
cient amount  into  the  jugular  vein  of  the  mammal  lowered  the  arterial 
pressure.  Cyon  (Hoffmann  und  Schioalbe's  Jfihrcdb,,  1879,  301)  found 
that  daily  doses  of  three  drachms  of  borax  increase  the  appetite  and 
digestion  in  dogs  without  causing  other  effect,  unless  it  bo  gain  in 
weight.  Max  Gruber*  (Tbid.,  p.  351),  in  a  series  of  experiments*  found 
that  the  elimination  of  urea  and  of  water  by  the  kidneys  is  incnjased 
by  large  doses  of  borax.  Mododowkow  is  said  (*Si^  Louis  Clin,  Bec,^ 
Sept.  18S1)  to  have  had  two  cases  of  fatal  poisoning  with  boracic  acid: ' 
in  the  one  patient  a  lumbar  abscosSj  in  the  other  a  pleuritic  cavity,  wis 
washed  out  with  a  five-pcr-cent,  solution  of  the  acid,  much  of  which 
remained.  The  symptoms  wore  nausea,  incessant  vomiting,  hiccougbi 
erythematous  eruption^  fall  of  temperature,  and  collapse,  the  mind  re- 
maining clear.  In  a  not  fatal  case  (Med.  NewSy  xl  704)  the  symptoms 
were  erythema^  with  rapid,  feeble  pulse,  Hogner  reports  (Schmidt* i 
Jahrb.f  ocii.  23S)  two  cases  in  which  washing  out  of  a  dilated  stomacJi 
with  a  two.and*a-half-per-cent.  solution  of  boracic  acid  was  followed  by 


•  A  very  ouriooa  cfffwt  b  iaid  (by  Profowor  Sohlff,  Retf,  Mfd.  <ie  S»t**e  Rom^  ISSl,  244) 
to  tie  praduoed  by  the  local  KpplieAtioD  of  boracio  acid  to  nerves  :  the  part  ftfTucted  is  afirniei 
to  loee  tti  pavrer  of  originating  but  not  of  tratiimitting  impul^cii,  lo  tbiLt  if  tbe  f&lrAAte  eir- 
rent  be  uppHcd  to  the  part  of  tbe  nerve  wbiob  bae  been  exposed  to  tbe  dnsp  no  miiMBlar 
eontraotiond  retail,  but  if  tbe  polos  be  placed  above  this  part  tbe  diaul  xnasoteii  roipcftd  il 
once. 
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oiythematous  eruption,  headache,  great  general  distress  and  weakness, 
distnrhance  of  respiration,  coma,  involuntary  discharges,  ecchymoses 
on  the  skin,  and  death.'*'  Dr.  Johnson  (Therap,  Gaz,,  iii.  114)  finds  that 
boracic  acid  appears  in  the  urine  in  ten  minutes  after  the  ingestion  of 
it  or  of  borax,  and  that  it  may  also  be  recovered  from  the  perspiration, 
saliva,  and  fsdces.  He  states  that  it  is  distinctly  diuretic,  and  that  in 
some  cases  of  albuminuria  he  has  succeeded  with  it  in  reducing,  or 
even  in  causing  to  disappear  entirely,  the  albumen. 

In  1874,  Dumas  and  Schnatzles  announced  that  borax  is  poisonous 
to  the  lower  forms  of  life  (Pharm,  Journ,,  April,  1874) ;  in  Bucholz's 
experiments,  0.75  per  cent,  of  boracic  acid  was  found  sufficient  to  pro- 
vent  the  development  of  bacteria  (Arch,  /.  Hxper,  Path,  u.  Pharm,,  Bd, 
iv.).  In  the  experiments  of  Dr.  Walb  {OentralbL  /.  Klin.  Med.,  1882, 
iii  529),  a  two-per-cent.  solution  of  borax  distinctly  checked  the  putre- 
faction of  solution  of  fibrin ;  a  five-per-cent.  solution  kept  the  solution 
fresh  for  nineteen  days.  Fresh  muscle-fibres  fVom  oxen  were  kept 
fresh  many  days  by  a  one-per-cent.  solution.  In  the  elaborate  experi- 
ments of  Dr.  Sternberg  it  was  found  that  boracic  acid  and  the  bibo- 
rate  of  sodium  are  inefficient  as  germ-destroyers,  but  have  consider- 
able antiseptic  power  {Amer.  Joum.  Med.  Sci.,  Ixxxiv.  321).  Boracic 
acid  has,  therefore,  some  antiseptic  power,  although  further  experi- 
ments are  necessary  to  settle  its  exact  value.  The  acid  has  been  used 
to  a  considerable  extent  in  antiseptic  surgery,  and  it  is  affirmed  to  be 
free  from  irritating  properties,  and  of  great  practical  value  in  the  treat- 
ment of  fresh  wounds,  foul  ulcers,  abscesses,  old  bums,  etc.  (see  espe- 
cially Dr.  M.  Greene,  Boston  Med.  and  Surg.  Joum.,  ciii.  209).  A  lint 
may  be  made  by  saturating  ordinary  patent  lint  with  a  saturated  boil- 
ing solution  of  boracic  acid ;  wounds  dressed  in  a  dry  manner  with  this 
are  stated  to  heal  as  rapidly  as  when  a  complicated  antisepsis  is  em- 
ployed. Dr.  Greene  prepares  an  ointment  by  melting  one  part  each  of 
spermaceti  and  white  wax  with  six  parts  of  vaseline,  and  adding,  while 
hot,  two  to  four  parts  of  a  saturated  glycerite  of  boracic  acid.  In  the 
form  of  lotion,  the  remedy  has  been  used  with  great  advantage  in 
phlegmonous  erysipelas  (see  Lancet,  May,  1873 ;  May,  1876 ;  also  Pro- 
fessor F.  L.  Lebovicz,  Gaz.  Hebdom.  de  Med.,  1884,  xxi.  624).  There 
can  be  no  doubt  of  the  value  of  boracic  acid  and  borax  as  a  local  appli- 
cation in  aphthous  ulceration,  diphtheria^  and  other  inflammations  of  the 
mouth,  in  which  crystals  of  the  sodium  salt  may  be  allowed  slowly  to 
dissolve  in  the  mouth ;  whether,  as  affirmed  by  Dr.  William  Greene  and 
by  Dr.  F.  P.  Atkinson  (Lond.  Practitioner,  xxiv.  254),  boracic  acid  is 
useful  in  septiccemia,  puerperal  fever,  erysipelas,  etc.,  is  more  problem- 
atical, f    Borax  has  been  used  in  epilepsy  with  asserted  good  results, 

*  There  is  no  reason  for  believing  that  borio  acid  hod  anything  to  do  with  the  symptoms 
in  the  ease  of  alleged  poisoning  reported  in  Med.  Newy  xliii.  p.  199. 

t  M.  Oyon  eommendi  rery  highly  the  use  of  borax  in  daily  doses  of  eighty  to  ninety 
grains  as  a  prophylactic  against  choUra,  and  affirms  that  during  the  epidemic  in  Italy  daring 
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especially  by  Dr.  C.  F*  Folsom  (Boston  Med.  and  Surg.  Journ,,  Feb.  18, 
1886),  He  gives  ten  to  fifteen  grains  three  times  a  day.  I  have  tried 
it  in  a  nomber  of  casos^  the  onl}^  result  being  marked  gastro-intestinal 
irritation.  The  statement  of  Professor  Rosenthal  (Allgem.  Wien,  Med* 
Wochens,^  Jan.  1884)  that  bonieic  acid  is  eflScient  in  ammcniacal  wn'/K 
and  cystidSj  acidifying  the  urine  and  checking  the  fermentation^  ha« 
been  confirmed  (see  Lancet^  1884,  ii.  133),  In  the  cystitis  of  spinal 
diseases  I  have  eeeiired  great  relief  by  washing  out  the  bladder  with  a 
few  ounces  of  a  saterated  solution  of  boracie  acid  after  the  use  of  the 
catheter.  The  acid  may  be  given  in  doses  of  ten  grains  three  to  six 
times  a  day ;  the  salt,  twenty  grains  to  a  draehra  :  in  each  case  admin- 
istered  in  diluted  watery  solution.  As  a  disinfectant  and  Boothing 
©ye-wash  its  solution  is  much  used  by  oculists  in  conjunctivitis.  The 
Btrength  may  vary  from  five  grains  to  the  ounce  up  to  saturation, 

ACIDUM  SULPHUBOSUM— SULPHUROUS  ACID. 

Sulphurous  acid  and  its  salts  are  most  eflficient  in  destroying  the  low 
forms  of  life  which  are  connected  with  putrefaction  and  fermentation^ 
and  for  this  reason  are  excellent  preservatives  of  organic  matters. 

Sulphurous  acid  and  its  salts  are  among  the  oldest  of  disinfectants, 
having  been  used  as  long  ago  as  1771 ;  hot  recent  experimental  evidence 
seems  to  indicate  that  they  have  not  the  great  superiority  which  has 
been  attributed  to  them.  According  to  the  experiments  of  Sternberg, 
one  volume  of  sulphurous  acid  gas  in  one  hundred  volumes  of  air  ii 
sufficient  to  disinfect  dry  vaccine  matter.  As  these  experiments  are 
in  accord  with  older  observations,  they  may  be  considered  as  correct 

According  to  Wernitz,  the  action  of  pepsine,  of  ptyallne,  of  inver- 
tine,  and  of  diastase  is  prevented  by  the  presence  of  an  aqueous  solution 
of  SO,  of  1 :  1317  to  1 :  8600  (by  weight) ;  while  the  action  of  m>-rosine 
and  of  emulsine  is  ncutraUjsed  by  1  :  21,000.  Wernitz  further  says 
that  strips  of  woollen  or  cotton  goods  saturated  with  putrefactive 
matter  are  disinfected  by  exposure  of  from  four  to  sir  hours  to  an 
atmosphere  containing  four  per  cent,  of  sulphurous  acid  gas.  The 
very  elaborate  experiments  of  Koch,  of  Wolff hiigel,  and  of  Sternberg 
have  shown,  however,  that  when  the  infectious  material  contains 
spores  sulphur  dioxide  is  of  very  little  value.  Wolff  hiigel  concludes 
that  it  should  he  abandoned  as  a  disinfectant:  nevertheless,  as  prob- 
ably but  few  of  the  contagions  are  in  the  condition  of  spores,  it  18 
likely  that  sulphurous  acid,  when  suMciently  concentrated,  is  an  effec- 
tive disinfectant,  if  applied  for  a  stifficient  length  of  time*  It  has  been 
proved  by  the  experiments-  of  Sternberg  that  the  gas  acts  much 
more  freely  and  powerfully  when  the  air  is  loaded  with  moistimw 


18^4-65  Done  of  tbe  rillAgcrs  emptojod  in  tha  bonx-works  were  Reeled,  wbila  In  %  rilbft 
in  «loie  proximity  ooe-third  of  tbo  inhabiUnta  died.  He  betieirea  tb^t  tbe  drug  kiHt  the 
g«rtD8  in  tbe  idimentArj  canal  (CompU-Rend,  Acad.  SeUf  xoix.  Ii9), 
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Fumigation  of  an  apartment  with  sulphurous  acid  gas  should  never 
be  allowed  to  take  the  place  of  cleanliness  and  thorough  disinfection 
of  the  walls  and  of  all  articles  of  furniture.  Whether  after  all  this  is 
done  the  fumigation  does  any  good — whether  in  practice  it  is  of  any 
real  value — ^remains  doubtful.  It  is  perfectly  sure  that  it  is  of  no  ser- 
vice unless  the  air  of  the  room  be  made  to  contain  at  least  five  volumes 
per  thousand  of  the  gas,  and  this  for  a  period  of  from  four  to  six  hours. 
The  following  method  is  the  one  generally  employed. 

Take  a  large  iron  pot  or  caldron,  put  in  it  a  little  stand,  such  as  the 
cheap  tripod  used  by  chemists,  place  on  this  an  iron  plate  containing 
flowers  of  sulphur  thoroughly  wet  with  alcohol  or  (probably  better 
still)  with  turpentine;  underneath  the  plate  set  a  tin  alcohol  lamp; 
then  put  the  whole  on  bricks  in  the  middle  of  the  room.  Light  the 
lamp  underneath  the  dish,  and  if  the  sulphur  does  not  take  fire  pre- 
viously, when  it  begins  actively  to  melt,  ignite  it.  Leave  the  room 
at  once,  closing  the  door.  The  room  must  be  as  tight  as  possible,  the 
chimney-places,  ventilators,  windows,  and  doors  of  exit  being  closed, 
while  all  the  drawers  of  furniture  and  the  doors  of  closets  should  be 
widely  opened. 

Sulphurous  acid  may  be  used  in  a  saturated  solution  for  the  purpose 
of  destroying  disease-germs  in  the  excretions  of  the  sick :  *  its  aqtion 
upon  vegetable  colors  of  course  completely  unfits  it  for  many  uses. 
The  sulphites  and  the  bisulphites  are  largely  employed  to  arrest  or 
control  fermentation  in  various  processes  in  the  arts. 

*  For  a  rery  interesting  aooonnt,  by  Dr.  J.  BJ&ltelin,  of  the  strangling  of  a  smallpox 
epidemic  in  Iceland,  see  BritUK  Medical  Journal,  1871,  rol.  ii.  p.  619.  I  cannot  help  be- 
liering  that  the  strict  isolation  and  quarantining  of  the  siolc  had  far  more  to  do  with  arresting 
the  spread  of  the  disease  than  had  the  solphnroos  acid  employed. 
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WEIGHTS  AM)  lEASCBES  OF  THE  OTTED  STATES  PHARMACOREIA. 
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WEIGHTS  AXD  MEASURES  OF  THE  METRICAl  OR  FRENCH  STSTEM. 


MEASURES  OF  LEX6TH. 

One  Mrriametre  =  10,000  Metres. 

One  Kilometre  =     1,000  Metres. 

One  Heetometre  =        100  Metres. 

One  Decametre  =  10  Metres. 

One  METRE  =  tbe  ten-milliontb  part  of  a  quarter  of  the  meridian  of  the  earth. 

One  Decimetre  =  the  tenth  part  of  one  Metre,  or  0.1  Metre. 

One  Centimetre  =  the  hundredth  part  of  one  Metre,  or  0.01  Metre. 

One  Millimetre  =  the  thousandth  part  of  one  Metre,  or  0.001  Metre. 

WEIGHTS. 

One  Mvriagramme  =  10,000  Grammes. 

One  Kilogramme  =     1,000  Grammes. 

One  Hectogramme  =        100  Grammes. 

One  Decagramme  =  10  Grammes. 

One  GRA.M.ME  =  the  weight  of  a  cubic  Centimetre  of  Water  at  4°  C. 

One  Decigramme  =  the  tenth  part  of  one  Gramme,  or  0.1  Gramme. 

One  Centigramme  =  the  hundredth  part  of  one  Gramme,  or  0.01  Gramme. 

One  Milligramme  =  the  thousandth  part  of  one  Gramme,  or  O.OOl  Gramme. 


One  Myrialitre 
One  Kilolitre 
One  Hectolitre 
One  Decalitre 
One  LITRE 
One  Decilitre 
One  Centilitre 
One  Millitre   ^ 
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ME.\SrRES   OF   CAPACITY. 

10  cubic  Metres,  or  the  measure  of  10  Milliers  of  Water. 

1  cubic  Metre,  or  the  measure  of  1  Millier  of  Water. 

100  cubic  Decimetres,  or  the  measure  of  1  Quintal  of  Water. 

10  cubic  Decimetre?,  or  the  measure  of  1  Myriagramme  of  Water. 

1  cubic  Decimetre,  or  the  measure  of  1  Kilogramme  of  Water. 

100  cubic  Centimetres,  or  the  measure  of  1  Hectogramme  of  Water. 

10  cubic  Centimetres,  or  the  measure  of  1  Decagramme  of  Water. 

1  cubic  Centimetre,  or  the  measure  of  1  Gramme  of  Water. 
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RELATION  OF  WEIGHTS  AND  MEASURES  OF  THE  U.S.  FHARUACOPCEIA 

TO  EACH  OTHER. 


One  Pound 
One  Onnoe 
One  Draobm 
One  Sornple 
One  Grain 
One  Gallon 
One  Pint 
One  Flnidoonce 
One  Fluidracbm 
One  Minim 


In  dtttilUd  water  at  the  temperature  of  60®. 

0.7900031  Pint  = 

1.0533376  Fluidoonoes  = 

1.0633376  Flnidraohms  = 


10.1265427  Pounds 
1.2658178  Pounds 
0.94936.'t3  Ounoe 
0.9493633  Draobm 


6067.2238  Minims. 
505.6019  Minims. 
63.2002  Minims. 
21.0667  Minims. 
1.0633  Minims. 
68328.8862  Grains. 
7291.1107  Grains. 
455.6944  Grains. 
56.9618  Grains. 
0.9493  Grain. 


RELATION  OF  MEASURES  OF  THE  U.S.  PHARMACOREIA  TO  CUBIC 

MEASURE. 


One  Gallon  =  231.  Cnbio  Inobes. 

One  Pint  =     28.875      Cobio  Inobes. 

One  Fluidounce  ^=       1.80468  Cnbio  Inobes. 


One  Flaidraobm     =s 
One  Minim  = 


0.22558  Cubio  Inob. 
0.00375  Cubio  Inob. 


RELATION  OF  WEIGHTS  OF  THE  U.S.  PHARMACOREIA  TO  METRICAL 

WEIGHTS. 
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RELATION  OF  METMCAl  WEIGHTS  TO  WEIGHTS  OF  THE  U.S. 
PHARMACOKEIA. 
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TABLE  OF  THE  PROPORTION  BY  MEASURE  OF  ALCOHOL  (8P. 

GR.  0.826)  CONTAINED  IN  ONE  HUNDRED  PARTS 

OF  DIFFERENT  WINES,  ETC.* 


LiM(mean)^ 25.41 

RaiBin  wint  (meui).,...  26.12 
M&nalA  [SioUy  ma- 
deira.] (st«asi).,...  25.09 

ttrongwt  (J.) 21.10 

wMk«it(J.) 19.9U 

Port,  strongMt -.......-  25.83 

mean 22.96 

weakest.. 19.00 

ftrongest  (C.) 20.49 

mean  (C.) 18.68 

ifmkm%  QA  16.80 

itroiige«t  {J.)  23.20 

weakest  (J.)  25.70 

Wblt«  port  (G*)  17.22 
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16.40 

Ditto  (C.)-... 

.  15.60 

Ale  (Bdinbargh) 

6.20 

5.56 

iJifTJ»ij|,Bt,jut^,„„„, 

.     6.80 

London  porter.. 

,    4.20 

.     1.28 

Lnnel 15.52 

Ditto  (P.) 18.10 

Shim*.,               15.52 

Ditto  (C.).™...       15.56 

Bjraouie..,..*44«4^ 15.28 

Sautenie, 14.22 

Burguody  (mean) 14.57 

strongest  (J.) 13.20 

weakest  (J.)... 10.10 

Hook  (mean) 12.08 

strongest  (J.) 13.00 

weakest  (J.).. 9.50 

Nice 14.63 

Bariac..                   13.86 

Tent 13.30 

Champagne  (mean) 12.61 

Ditto  {?.)„.-,».»..  12.20 

DlltOj  itrongeit   J.)....  14.80 

weakest  (J.)»*      •  14*10 

Red  hermitage,,.         .  12.32 

Vin  de  Grare  (mean)...  13.37 
Frontignao         (Rires 

Altes) 12.79 

Ditto(C.) 12.29 

C6ter6tie 12.32 

Tokay 9.88 

Kadesheimer,         first 

quality  (C.) 10.14 

inferior  (C.).« 8.35 

Hambachor,  first  qual. 

(C.) 8.88 

CaUwba  (Steams) 8  to  U 


Brandy 58.39 

Rom.. .....M...  53.68 

Gin 51.60 

Sootoh  whisky 54.32 

Irish  whisky 53.90 


*  The  analjiefl  wh«e  rtamHt  ftrt  glren  in  ibli  table  were  mostly  made  by  Mr^  Braftdt. 
When  no  mark  is  attached,  the  qa^tntUin  U  upoii  his  aotbority.  When  the  mark  (F.)  if 
added,  the  analyiu  was  made  by  Jalfa-lTotitvieilv;  (C),  by  Professor  Christison ;  (J.),  by  Dr. 
H.  Bence  Jonm 
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K.  erunlls ~ jskw^*^ 

N.  obtuxmtorius 

ICMitorini ~ W^^^ !v'4v 

SL  adductor  longus. K  %::.  ' 

Bftmi  N.  cruralii  pro  M.  quAdrici-    .  VL  .  i.. 
plte,  Ife 

If.cmnaif^ ~ WSr'-f 

Rami  N.  croralls  pro  M.  vasto  in-        Hv  ' 
terno "li.^' 


M.  tensor  vagina?  fcmoris.  (Rami 
N.  gluUei  buperiun^; 

M.  tensor  vagiuB  femorLs.  (Rami 
N.  cruraliaj 

M.  rectus  femoris. 


M.  vastus  extcmus. 
M.  vastus  extcmus. 


M.  peroncus  longus 
M.  tibialis  amicus. 


M.  extensor  hallucis  loDctll, 


Rami  N.  peronel  prof  pro  II. 
extensore  digitorum brevL,.,.. 


Mm. interossel  pedis donalea,  J  '"""S^ 


N.  peroneus. 

M.  gastrocuemius  externus. 

M.  solcus. 

M.  extensor  digltonim  longus. 


-  M.  peroneus  brevls. 
M.  soleus. 

-  M.  flexor  hallucis  longus. 


M.  extensor  digltonim  brcvis. 


M.    abductor    dlglU     minimi 
pedis. 
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N.  muacolo-cutanena.      M.  biceps. 


N.  mojiculo-  Gftput  In-     N.  media-  N.  ulnaris.  Rami  N.  mediani 

catanena     terniis  M.      not.    M.  brachialis  pro  M.  pronHtore 

tricipitls.  interaus.  radii  terete. 


Rami  Nerri  mcdlani  pro  M.  pro» 
natore  radii  terete ^. 


If.  palmarit  longus.. 


If.  ulnariB  intemut.. 


M.   flexor    digitorum    lublimti 
(digitUlIetlU). ^^.. 


N.  olnaria — ~ 

M.  flexor    dldtomm    inblimia 
(digitt  indlelB  et  miuiml) .. 


Rami  volar,  prof.  Nenri  ulnaria  ^. 
M.  palmaris  brevis 

H.  abductor  digiti  minimi 

M.  flexor  digit!  minimL.. 

M.  opponens  digiti  minimi.. 


Mm.  lambricalet  II,  lU  et  IV 


M.  radialit  internna. 

M.  flexor  digitorum  proftindna 

M.  flexor  digitorum  sublimis 


M.  flexor  polllcis  longns. 
N.  medianus. 


M.  abductor  pollicii  brevis. 

H.  opponens  pollicii. 

M.  flexor  polllcis  brevia. 
M  adductor  polllcis. 
M.  lumbricalis  I. 


m 
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Caput  extemuB  M.  tiiclpltli — 

N.  radiallfi— .,-.—- 

M.  brachials  internum 

M.  sapJnntor  longus ,.!..^. 

M.  radlftUt  extfirnm  longOA... 

IL  ndialls  extemuji  txreTii.^, 


M.  gaplnator  loTiguj§. 

M.  ittdfoUs  externua  ]oiigiii.». 


M.  radlalU  externUi  brevft. 
M.exteiuordJgitomni  oommuiilB 

M,  extensor  Jndkl^  proprfiis. 

M.  e^xti.']i»^ir  li]«li<  .      j>etSC. 

fiUtuctor  |M 
M.  atxIuctoT  p<L>l>i 


M,  ext<?!iwtr  pollk'ii*  brevte. 
Bl.  flexor  polUcta  Longua. 


M.  Interfjeacus  doimlia  I. 
M.  tnterofiMUAdomaJIs  11... 
M,  Interossetts  dorwlU  ITI..... 


M.  ulnarls  extern  as. 


M,  txiensor  digin  lumimi  pio» 
phus. 


M.  extensor  Indlcls  propffUA.  ^ 
M«  extensor  poUloift  iotigtis. 


M,  Abduclor  digttt  tnlnliai. 
M.  iotcroesirtis  doi«Ji»  IV. 
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Abies  Canftdentiiy  8U. 

exeelfla,  814. 

pioea,  814. 
Absorbents,  857. 
Abstract  of  aconite,  418. 

of  belladonna,  231. 

of  ooniam,  325. 

of  digiulis,  363. 

of  ignatia,  270. 

of  jalapa,  697. 

of  nax  Tomica,  258. 

of  senega,  768. 
Abftracta,  99. 
Acacia,  821. 

rera,  821. 
AceU,  100. 
Acetate  of  ammoniam,  756. 

of  copper,  463. 

of  lead,  456,  762. 

of  morphine,  171. 

of  potassium,  720. 

of  sodium,  841. 

of  sine,  460. 
Acetated  tinetare  of  opium, 

171. 
Acetic  acid,  438. 
Aoetphenetidin,  635. 
Acetophenone,  196. 
Acetam,  433. 

lobelias,  310. 

opii,  170. 

sanguinarisB,  660. 

scillsB,  710. 
Acid,  benzoic,  771. 

carbaxotic,  592. 

cathartic,  692. 

Xivic,  737. 
bic,  739. 
gentisio,  638. 
hydrobromic,  297. 
meconic,  179. 
picric,  592. 
salicylic,  613. 
Acidum  aoeticam,  438. 

aceticam  dilatum,  433. 
aoeticam  glaoiale,  433. 
arseniosum,  498,  817. 
benzoicam,  771. 
boricum,  870. 
oarbolicum,  593,  866. 
oarbolicam  cmdom,  593. 
chromicum,  820. 
citrioum,  432. 
gallicum,  440. 


Acidum  hydrobromicum  dila- 
tum,  482. 

hydroohloricum,  482. 

hydroohloricom  dilutum, 
482. 

hydrocyanicum,  419. 

hydrooyanicum  dilutum, 
419. 

lactioum,  486. 

muriatioum,  482,  820. 

muriatioum        dilutum, 
482. 

nitrioum,  482,  819. 

nitricum  dilutum,  484. 

nitro-hydrochloricum, 
484. 

nitro-muriatioum,  484. 

nitro- muriatioum     dilu- 
tum, 484. 

nitrosum,  483. 

ozalioum,  434. 

phoephorioum    dilutum, 
548. 

piorum,  592. 

salicylioum,  611. 

sulphuricum,  479,  819. 

sulphuricum       aromati- 
oum,  482. 

sulphuricum       dilutum, 
481. 

sulphurosum,  872. 

tannioum,  438. 

tartaricum,  430. 

valerianioum,  117. 
Aconelline,  408. 
Aconite  as  a  diaphoretic,  749. 

leaves,  407. 

root,  407. 
Aconitine,  408. 

crystallised,  408. 
Aconitum,  407. 

antidote  for,  418. 
Adeps,  826. 

benzoinatus,  774. 
Adhesive  plaster,  454,  733. 
Administration,   methods  of, 

102. 
Adonidine,  882. 
Adonis  vemalis,  382. 
JEther,  137. 

fortior,  137. 
African  pepper,  646. 
Age  in  relation  to  dose,  106. 
Alcohol,  381. 

as  a  sudorific,  758. 

dilutum,  331. 


Alcohol  fortius,  331, 
Alexandria  senna,  692. 
Alimentation,  rectal,  35. 
Allium,  775. 
Allspice,  645. 
Aloe,  671,  689,  778. 

Barbadensis,  689. 

Capensid,  689. 

purificata,  691. 

Socotrina,  689. 
Aloin,  689. 

Alterative  diuretics,  728. 
Alteratives,  113,  763. 
Althaea,  824. 

officinalis,  824. 
Alum,  444. 

as  an  emetic,  665. 

curd,  444. 
Alumen,  444. 

•  exsiccatum,  444. 
Aluminas  sulphas,  445. 
Amber,  122. 
American  hellebore,  392. 

hemp,  197. 
Ammonia,  327,  814. 
Ammonia  alum,  444. 
Ammoniac,  768. 

mixture,  769. 

plaster,  769. 
Ammoniacum,  768. 
Ammoniated  copper,  462. 

mercury,  52o. 

tincture  of  guniac,  560. 

tincture  of  valerian,  117. 
Ammonii  acetas,  756. 

bromidum,  294. 

carbonas,  331. 

chloridum,  763. 

nitras,  331. 

sulphas,  331. 


JJerianas,  117. 
nf 


Amnnnio-oitrate  of  bismutn, 

456. 
Ammonio-ferrie    alum,    475, 

479. 
Amorphous        hyoscyamine, 

234. 
Amygdalin,  642. 
A  my  I,  nitrite  of,  298. 

valerianate  of,  309. 
Amylene  hydrate,  194. 
Amyli  nitritum,  298. 
Amy  lie  alcohol,  331. 
Anacyclus  pyrethrum,  801. 
Ansesthetics,  112,  128. 
Anolectronus,  83. 
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^^^H              AnimAl  ebarcool^  857. 

AnenkiiDdidum,  513. 

Belladonna*  rmdix,  222.  ^^^^M 

^^H               Aaiae,  »^8. 

Artenious  acid,  498,  817. 

Be&Eoic  aoid,  771.           ^^^^H 

^^^1                      wat«r^  648. 

omtmcnt,  817, 

Ben  coin,                             ^^^^H 

^^^B              Adi8uuj»  us. 

Arsenite  of  fvotaiBium.  513. 

Benzoin um,  771.             ^^^^^1 

^^M             Anodej,  70. 

Art  of  prescribing  iu©dioine§, 

Berber ine,  <t39.               ^^^^M 

^^m              Aotaoide,  8;n. 

107. 

Betbot,  fi24.                      ^l^^H 

^^H              A&the!mtntle^S44. 

Artemiftia  Contra,  846, 

Bicarbonate  of  potaaiyn,  719.        ^ 

^^^H              Anthcmis^  &IP. 

ArtifioiaJ  campbor,  733. 

of  *r>diuui,  841. 

^^^B               AT^tifQ^irint  0:U>. 

Artifloially  digested  food*,  33, 

Bichloride  of  niervury,  526L            « 

^^^^V                A n t  ih  V  drcjf  1  i  n ^  71 1^* 

Aaafctida,  117. 

of  met  by  leu  e,  la3,                    | 

^^^H               ADtLrooDini  oiiHtuuot,  391. 

mixture,  118. 

Bin  Iodide  of  mercury,  527,      ^J 

^^H 

8upp<jaitorieB,  118, 

Btsmuib,  456.                            ^H 

^^M 

AsafODtida,  U7, 

Biamatbi  eitra«,  458,                ^M 

^^^H               AntimuDii  ei  pctaasii  t&rtmt, 

Aeiatic  pill,  5«9, 

et  am  mom  t  eitna,  457,     ^1 

^^H 

Aspic,  648, 

tobi^arbttiiaf.  456,                     1 

^^^^^^               ox  id  11  m,  S8,^. 

Aipidium^  851. 

«ubDitra£,  456.                     ^j 

^^^^^^L             ialpbidum,  3S5, 

Afitley     Cooper'i      aneoiottf 

Bisiiiuthum,  456,                          ^^| 

^^^^^^H                     purtticntum,  385. 

paate.  817. 

Bi«iilphate  of  qaiDiit«^  585,      ^H 

^^^^^^              sulphuretuni,  395. 

Afitragalu?  vcnis,  822. 

Bitnrlmtc  of  {Mjla^ioCD,  7IL    ^H 

^^^V              AnliiDony,  3S5. 

AstrinKetit!*.  112,  436,  762. 

Bitter  orange  peel,  M6.             ^H 

^^H               Antiperlodics,  113. 

mint-ntl.  444. 

Bitteri*.                                          ^H 

^^^H               AuiipyreUoij^  113. 

vej;etab1c,  4;J6. 

»imple,  637.                          ^^H 

^^^H               AntipyriD,  62&. 

Atomuatiun,  104,  760, 

Black  draught,  693.                 ^^1 

^^^B               AntiM^iticfl,  d5i». 

Atropioie  eulpbaa,  331. 
Atropine,  202. 

drop,  171,                         ^^1 

^^^H              Anti^p:i><mi>dica,  112,  lU. 

ginger,  645.                       ^^M 

^^^B               ApliD,  7811. 

ftsugoobai    to    Co^labar 

bellebore,  705,  779,   ^^^M 

^^^H               Apio],  7£0. 

bean,  283. 

muetard,  812.           ^^^H 

^^^H              A i>o morphine,  660. 

antagonisEu  to  jaborandi, 

^^^B 

^^^H               Aqua  timmoDLHCt  3.^1,  814. 

756, 

oil,  512.            ^^^m 

^^^H                     auimoQia^     furtior,    331, 

poiftoning  by,  229. 

oxide  of  man^nete,  479,  ^H 

^^^^» 

Aurantii  aniari  o*>rtex,  646. 

pepper,  645,                      ^^H 
fin&keroot,  703.               ^H 

^^^^K            ftunatii  florum,  648. 

dulciP  cortex,  646. 

^^^^^H             eampbarMT,  13L 

florea,  646. 

wash,  528.                        ^H 

^^^^H 

Asedaracb,  845. 

Blatta  orient»li«.  713,            ^H 

^^^^^^H             emnatnomi,  644. 

Blattic  acid,  713.                      ^H 

^^^^^H 

B. 

Bleaehing  powder,  869.           ^H 

^^^^^H            meDtha  piperita,  648. 

B1ifit<3rt»g  ceraLtt,  819.             ^^M 

^^^^B 

Baoillit«-»pore0,  kill  ing  of^  862. 

Blititere,  806.                              ^H 

^^^^^^                rnsm&riui,  648. 

Baked  meal  porridge,  32, 

BIwKlroot,  659.                         ^H 

^^B               Aqate, 

Bairn,  648, 

Blue  gmllf,  439.                        ^M 

^^^H               Arabin. 

BaUain  of  I'crn,  774. 

ma^,  523,  684.                 ^M 

^^^^1               Araroba,  fi^tt. 

of  Tolu,  774. 

ointutent,  523.                  ^H 

^^H              Arbutifi,  729. 

Batsaiuum  Peruvianum,  774. 

ptIU,  523,  681.                 ^H 

^^H               Argel, 

Tolutdnum,  774, 

Blaef^tune,  461.                .^^^H 

^^^H               Argenti  oynniflitm,  429,  471. 

irauttiaiicuin,  774. 

Boncblack,  857.               ^^^| 

^^^^^^               judidum,  471. 

Banks  oil,  542. 

fl^^^^H 

^^^^^^ 

Bantinpititn.  44. 

Bon  will's    method  of  ifll^^^l 

^^^^^f             niUaa  dilatas,  471. 

Bftrbadue^'  nloe^,  689. 

tbe«ia,  129.                  ^^H 

^^^^^^               nilra^  fu&u«>,  464. 

Barbaloin,  '>SU, 

Boraeic  Ncid,  870.             ^^^^^^1 

^^^V                       oxtdum,  47 L 

Barberry,  OKh 

Bonix,                                ^^^^1 

^^^H               Argent utiu  463. 

Bark    of   trouiegranate    root, 

lioric  acid,  870.               ^^^^| 

^^m              Argol,  4.')0. 

851. 

Bougies,  104.                    ^^^^1 

^^H              Arnica  fluwers,  496. 

Bwley,  825. 

Bran,  677.                        ^^^H 

^^H                       root,  406. 

water,  825, 

Brandy,                             ^^^H 

^^H               Araicloe,  4U6. 

Barytine,  399. 

Brayera,                          ^^^^M 

^^H               Aromatic  bittisn^,  649. 

Basiorin,  822. 

anthcimiDtica,  ^^^^^^^H 

^^H                       powder,  644. 

Bathe,  ootd.  58. 

Bratilbn  saraapanlbk,  $9^  ^^1 

^^^K                     fpirit  of  ammoniA,  331* 

bot,  669,  743. 

Bread  and  milk,  833.              ^H 

^^^^^             spirit  of  barUborn,  838. 

Turkish,  743. 

Bromal  bydnite,  298,              ^H 

^^^^B             aulphurio  acid,  482. 

vapor,  743. 
Bean  of  St.  Ignatiiu,  270. 

Bromated  camphor,  121.        ^^H 

^^^^^F             s.vrup  iif  rbubftrb,  688. 

Bromcampbor,  121,                 ^^H 

^^^r                     tincture  of  rbubarb,68B. 

Besrberrv,  729. 

Bromide  of  ammuaiuiB,  294^    ^1 

^^^H               Arotnaitcii,  fl43. 

Bebeerine,  638, 

of  camphor,  121.                ^J 

^^^H               Arrow-r«x»t, 

sulphate,  638. 

of  ethyl,  153.                  ^M 

^^^H                       porridi^e,  32. 

Bebeoru  bark,  638. 

of  iron,  179,                     ^^H 

^^^V               Ariii'iitateof  fjdium,  513t563. 

Beef  essence,  29. 

of  lithium,  296.              ^H 

^^H                ArMODic  498,  817. 

tea.  29. 

of  nickel,  29«.                 ^H 

^^H                        auUdotefi  for,  512. 

Bellatlonca  in  opium-poison - 

of  potas«iiun«  28&.          ^^H 

^^^B                        a^  a  caustic,  511,817. 

mg,  166, 

of  iodium,  296.               ^H 

^^^H               Ar^aic-t^atin^,  504. 

leavta,  222. 

Brominated  cam|>hciry  iSt*  ^^H 

^^^H              Arsenical    paper^   eompuaod, 

pla*ter.  222. 

Bromine,  820,  868.                 ^H 

^^m 

root,  222. 

Bromoform,  153.                      ^^H 

^^K^             pjute, 

Bellftdowuie  foUum,  222. 

Bromum,  820,                  ^_^H 
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Broom,  712. 
Broth,  ohioken,  29. 
Brown  mixture,  824. 

oil,  542. 

sugar.  677. 
Brucine,  269. 
Buohu,  72S. 
Buckthorn,  678. 
Burgundy  pitch,  814. 

pitch  plotter,  814. 
Burnt  alum,  445,  820. 
Butternut,  689. 
But3'I  chloral  hydrate,  192. 
Buxine,  638. 


Cacao  butter,  826. 
Cadmii  sulphaa,  460. 
Cadmium,  460. 
Caffea,  364. 
Caffeine,  364,  713. 
Calabar  bean,  271. 
Calabarina,  271. 
Calabarinum      purum,     271, 

note. 
Calamine,  460. 
Calamus,  648. 
Calcii  carbonai  praecipitatuB, 

843. 
Caloii  phoephas  prsoipitatus, 

548. 
California  buckthorn,  679. 
Calisaya  bark,  563. 
Calomel,  523. 

as  a  purge,  684. 
Caloric,  55. 
Calumba,  641. 
Calx,  841. 

chloraU,  868. 

■ulphurata,  682. 
Camboge,  517. 
Camph'ir,  118. 

artificial.  733. 

bromated,  121. 

oarbolated,  122. 

mixture,  Hope's,  484. 

monobromate  of,  121. 

oil,  121. 

water,  121. 
Oimphora,  1 18. 
Camphorated      tincture      of 

opium,  171. 
Camphor-cymol,  119. 
CanfulA  balsam,  732. 

erigeron,  731. 

fleabane,  731. 

pitch,  814. 

pitch  plaster,  814. 

turpentine,  732. 
Cannabin,  197. 
Cannabis  Americana,  197. 

Indica,  197. 
Canquoin's  paste,  818. 
Cantnaridal  collodion,  810. 
Cantharldes.  782,  807. 

cerate,  810. 

paper,  810. 
Cantharidin,  807. 
Cantharis,  742. 
Cape  aloes,  689. 
Capsicin,  646,  813. 
Capsicum,  640,  813. 


Caraway,  648. 

Carbazotate    of    ammonium, 

593. 
Carbazotic  acid,  592. 
Carbo,  857. 

animalis,  857. 

purificatus,  857. 

ligni,  857. 
Carbolated  camphor,  122. 
Carbolic  acid,  594. 

antidote  to,  602. 

as  a  disinfectant,  866. 

as  an  antiseptic,  606. 

parenchymatous     injec- 
tions of,  602. 

poisoning,  605. 
Carbonate     of     ammonium, 
331. 

of  calcium,  843. 

of  lead,  456. 

of  lithium,  727. 

of  magnesium,  679. 

of  potassium,  719. 

of  sodium,  837. 

of  zinc,  460. 
Cardamom,  645. 
Cardamomum,  645. 
Cardiac  depressants,  384. 

stimulants,  112. 
CardianU,  112. 
CarminatiTes,  643. 
Carolina  jessamine,  311. 
Carrageen,  823. 
Carrageen  in,  823. 
Carron  oil,  842. 
Carthagena  bark,  563. 
Carum,  648. 
Caryophyllus,  644. 
Cascara  Sagrada,  679. 
Cascarilla,  649. 
Cassava,  824. 
Cassia  bark,  644. 

Fistula,  678. 
Castillon's  powder,  843. 
Castor,  115. 

oil,  682. 

oil  beans,  682. 
Castoreum,  115. 
Catechu,  441. 
Cathartic  acid,  692. 
Cathartics,  666. 
Cathartin.  692. 
Cathode,  70. 
Caustic  potash,  816. 

lime,  842. 

soda,  840. 
Cayenne  pepper,  646. 
Central  galvanization,  97. 
Cera  alba,  62,  826. 

flava,  62,  826. 
Cerata,  101. 
Cerates,  101. 
Ceratum  oantharidis,  810. 

extracti  cantharidis,  810. 
Cerebrum,   galvanization    of 

the,  94. 
Cerii  oxalas,  459. 
Cetaceum,  826. 
Cetraria,  822. 

islandica,  822. 
Cetraric  acid,  822. 
Cetrarin,  822. 
Chalk,  843. 


Chalk  mixture,  843. 
Chamomile,  649. 
Champagne,  MO, 
Charcoal,  857. 

poultices,  857. 
Charta  arsenical  is  oompositay 
510. 

cantharidis,  810. 

sinapis,  813. 
Charts,  101. 
Chelerythrin,  659. 
Chemical  current,  78. 

food,  550. 
Chenopodium,  845. 

anthelminticum,  846. 
Chian  turpentine,  736. 
Chicken  broth,  29. 
Children,    comparative    dose 

for,  106. 
Chili  saltpetre,  722. 
Chimaphila,  730. 
Chimaphilin,  730. 
Chinoidin,  588. 
Chinoidinum,  588. 
Chirata,  641. 
Chloral,  179. 

alooholate,  180. 

camphor,  192. 

hydrate,  180. 

poisoning,  189. 
Chlorate  of  potassium,  724. 

of  sodium,  726. 
Chloride  of  ammonium,  765. 

of  iron,  477. 

of    mercury,    corrosive, 
526. 

of  mercury,  mild,  523. 

of  potassium,  523. 

of  zinc,  818. 
Chlorinated  lime,  868. 
Chlorine,  867. 

water,  867. 
Chloroform,  143. 
Chloroformum      purifioatum, 
143. 

yenale,  143. 
Chlorum,  867. 
Chocolate  porridge,  33. 
Cholagogues,  666. 
Chondrus,  823. 
Chondrus  orispus,  823. 
Chromic  acid,  820. 
Chrysaroba,  687. 
Chrysophanic  acid,  687. 
Churrus,  197. 
Cigarettes,  arsenical,  510. 
Cimicifuga,  125. 
Cinchona,  563. 

flara,  563. 

pale,  563. 

pallida,  563. 

red,  563. 

rubra,  563. 

yellow,  563. 
Cinohonamine,  588. 
Cinchonidine,  586. 
Cinchoninas  sulphas,  586. 
Cinchonine,  586. 

sulphate  of,  586. 
Cinnamic  acid,  774. 
Cinnamon,  644. 

water,  644. 
Citrate  of  bismuth,  458. 
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^H 

^^^B              OitnXm  of  biiinatli  wd  t^mmo- 

Compound  powder  of  ipecacu- 

^^M                       niani*  468. 

auba,  748. 

pyaoogetQ  gaa,  429.                ^H 

^^^^^^_i              of  e&fleinef  371. 

powder  of  jalap»  696. 

Cydooiam,  824.                       ^H 

^^^^^h 

powder  of  rbubarb.  688. 

CytUin,  40<l,                            ^M 

^^^^^^H            of  m>D  aoil  ammniimiD, 

■olatloa  of  iodine,  534. 

^^^^M 

^^^^H 

spirit  of  ctbor,  Ud, 

^^^^^H 

^^^^^^H             (if    trtm    And     auiame^ 

spirit  of  juniper,  731. 

^^^H 

^^^^H 

ipirit  of  lavender,  648. 

^^^^^^B 

^^^^^^H            of  iron  and  fltrychniae, 

lyrun     of     aanaparilla, 

Dandelion,  561.              ^^^^H 

^^^^B 

559. 

Dapbnin,                         ^^^^H 

^^^^H 

syrup  of  squill,  775. 

Daturioe,  232.                 ^^^^H 

^^^^^^H             of  maj^nc^ium,  r>Vi4. 

■yrup  of  the  pbospbatea, 

Deooeta,  99.                   .^^^^H 

^^^^^■^             of  p<itiu$8ium;  72tl,  749. 

55U. 

Deooctfon  of  barley,  ^^i^^^^H 

^^V              Citric  ftoid,  432. 

tinQiure  of  beneoin,  774, 

Deooctum  ohimaphilKs,  730.   ^^M 

^^H               Cliirko'fl  Rule  for  DoMi,  Hl6. 

hordei,  825.                        ^H 

^^H               CloAftification  ,111. 

643. 

sarsiiparilla^        eoiupo4«^H 

^^^H              Clftviaeps  purpurea,  781. 

tinoture  of  catoobu,  442. 

turn,  d/iU.                       ^^H 

^^^B              ClimtUe,  10^. 

tincture  of  cinohona,  588. 

Begoncration.  rcaeiton  «f,  $^^^B 

^^m               Cloves,  644. 

tincture  «f  gentian,  638, 

BelirifacicDtJi.  112,  197.          ^M 

^^H              ClovA-t«<i,  644. 

tinuture  of  iudine,  534. 

DemulceptJ,  821.                      ^H 

^^m             Cooa*  239. 

Confection  of  rose,  443, 

Dcnarcotixfiid  opium,  170.       ^^B 

^^^B             Coo»inet  2^9. 

of  iecna.  603, 

Deodorized  tincture  of  optma^^H 

^^^H              Coeii-taonic  itcid,  2.')9. 

Con  feet  iooed,  101, 

170.                                    ^'^ 

^^H               Coekruii<:h«  713. 

Confe^aiona,  UM. 

Depre#?o- motor*,  112.                       1 

^^H               Codeiue,  174. 

Conii  folia,  mi 

Dowoes**  emmenagoguv  ml*-        j 

^^^B               Coit-liver  oil,  542. 

fructus,  320, 

tare,  782.                                ^M 

^^H              fuffee,  :^6i. 

Conine,  320. 

Dextro-<juiniti«,  586.              ^H 

^^^1              Cubiihciiii*«  aalt  frog,  lU. 

Conium,  320. 

^^H          Cola  out,  ae5. 

ConBoium^  eoup,  30. 

87.                                     ^H 

^^H               Culehbdne,  5bh 

Continaous  current,  78. 

Dialyied  iron,  47$.            ^^^B 

^^m              Colobki  mdix.  5d]. 

ConvallamariQ,  374. 

Diaphoretic*,  743.          ^^^^^H 

^^^H                       Pemca*  551. 

Convallaria  migalig,  374. 

Diaatase,  S55.                   ^^^H 

^^^B              Colchloitie,  651. 

Convallarin.  .^74. 

Diet  in  corpulence,  Ift.   ^^^^H 
in  litbiasitt,                     ^^H 

^^^H              Colohicam  root,  d51. 

Cooper'^  araenioua   ointment. 

^^^H                       ioed,  551. 

817. 

in  re»t-cure.  11.               ^^H 

^^^H              Cold  as  11  touir,  58. 

Copaiba.  737. 

Digeitantt,  855.                     ^H 

^^^H                       in  ]iyrexia,  SB, 

Copairic  acid,  737. 

Digested  foodt,  3:                       H 

^^^^B                       lod^l  uHe  (A\  56. 

Copper,  4B1. 

DigiUlein,  346.                           ^ 

^^H              Cold  orimiii,  826. 

Ctjpperaa.  S64. 

Digitalin,  346,  364.                           1 

^^^B               CoHodion,  8;i5. 

Corittuder,  64S, 

Digitalinum,  346,  J64,                   i 

^^^B                       ivith  canrhnride«.  810. 

CWiundruin,  648. 

Digital! real n.  346.                   ^H 

^^^H               C^tlodlum^  bu5. 

Corro&i  ve  chloride  of  merourjj 

Digitalis,  346.                           ^H 

^^^H                      cum  cAotbitride,  tiliO. 

526. 

aa  a  diuretic,  710.             ^^M 

^^m               iicxiie,  ^ae. 

flublimate,  526,  819,  865. 

a»  an  antipyictio,  SSI*     ^^M 

^^^fl               C4>locT n th,  69 7 . 

BflacauMtic,  819. 

Digitonin,  347.                  ^^^^M 

^^B               Coloojnthin.  097. 

Coraioan  mosa,  S23. 

Digitoxin,  347.                ^^^^H 

^^^H              Cfilocynthit^,  697. 

Coaraolina.  831. 

Digitoxiresin,  348.          ^^^^H 

^^B              Columbia,  64L 

Cotton -root,  799. 

Dibydroxyle    ^^uiaine,    •I^^H 

^^^B               Col  umbo,  641. 

Counter-irrittilitm,  803. 

^^H 

^^^^^^       Commercial     bicarbonate    of 

Cuwbiige,  «52. 

Diluenti,  762,  %U,                ^H 

^^^^^K                 sodiuiD, 

Cowling's  Rule  for  Bosm,  106< 
C'Oxe'd  nive  •yrup,  775. 
Cracked  wheat,  §77. 

Diluted  acetic  aetd,  4.r't.       ^^H 

^^^^^^H              cblorofurm, 

alcohol,  331.                    ^H 

^^^H^^               oxide  of  xtne,  46(1. 

bydrobr<iuiic  acid,  TJT.  ^^H 

^^^B               Compound    arsenical     pftpcr, 

CrauteibilU  443. 

hydrochloric  acid,  4S2:  ^^H 

^^H^ 

Cream  nf  tartar,  721. 

hydrocyanic  acid,  ti9,  ^^H 

^^^^^L             oathartie  pillA,  61»8. 

Creaiote,  606. 

muriatic  acid.  4^2.          ^^H 

^^^^^^H             decoction  of  Hjir&iipiirilla, 

Creaxtiium,  €06* 

nitric  acid.  4^.                ^^H 

^^^H 

CroU,  843. 

nif'                     ^^  ^t.  IJSu^H 

^^^^^^H             extract  of  ooloeynlb,  6!}d. 

prfcparata,  843. 
Croton  chloral  hydrate*  193, 

:^'-  ^^1 

^^^^^^H             fluid  extract  of  sar^apa- 

'•.i.t«  ol^^l 

^^^^H 

Crotoii  oil,  ^67,  671,  704. 

le^,  4J.;..                      ^H 

^^^^^H             infusion  of  flaxseed,  834, 

Crototjol,  704. 

sulphiirto  acid.  481.        ^H 

^^^^^^B             infusion  of  gentian,  A40. 

Crvptoploc,  178, 

Disease,  1 05.                        R^^^H 

^^^^^^H             ID  fusion  of  ro#e,  44  ;i. 

Cubeb.  731>.  SOI.  802. 

DisinfecUnt«,  859.          tf^^H 

^^^^^^H              infusion  of  senna,  60.^. 

CubelHi,  739. 

Dtureties,  70A.                 ^^^H 

^^^^^^H                         oincineut,  534. 

Cubebic  acitl.  739. 

Donovan*!  solution,  556,       ^^M 

^^^^^^B             jalap  [H)iirder, 

Cubehin,  739. 

D<ks«B,  rule«  for,  lon,              ^H 

^^^^^^H             liquorice     powder,    693, 

Cupri  nectar,  463. 

Dover's  powd«r,  748,     _^^^M 

^^^^1 

*ulpbaii.  461. 

Draettoa,  695,                  ^^^H 

^^^^^^H            mixture  of  troo«  476. 

Capram,  461. 

Dried  alma.  444.            ^^^H 

^^^^^^H             m  ixture  of  liquorice,  $24. 

aramouuUum,  463. 

earboniite  of  sodium,  SU.       1 

^^^^^^H            piil» 

Cyanide  uf  potiwwiura,  429. 

eulpliale  of  iron,  47tt.            J 

^^^^^H              pills  of  rbiibtrb,  688. 

of  Biiver,  429.  471. 

Drugs,  9U.                              ^^M 
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Bcboline,  785. 

EffeotB  of  medicines,  primary, 
101. 

remote^  101. 

secondary,  101. 
Effervescing    draught,     720, 

749. 
Eggnog,  31,  346. 
Elaterin,  700. 
Elaterium,  700. 
Electric  brush,  94. 
Electricity,  72.  • 

use  of,  as  a  tonic,  94. 
Elixir  of  valerianate  of  am- 
monium, 117. 

of  vitriol,  482. 

Proprietatis,  691. 
Emetics,  650. 

mineral,  665. 

vegetable,  654. 
Emetine,  654. 
Emmenagogues,  778. 
Emodin,  679. 
Emollients,  826. 
Emplastra,  101. 
Emplastrum  ammoniaci,  769. 

ammoiiiaci  cum  hydrar- 
gyro,  769. 

antimonii,  391. 

asafoetidse,  118. 

belladonnas,  231. 

hydrargyri,  523. 

picis  BurgundicsB,  814. 

picis  Canadensis,  814. 

picis     cum     oantharide, 
814. 

plumbi,  454,  835. 

resinse,  454,  733,  835. 

saponis,  455,  835. 
Emulsin,  642,  812. 
Emulsions,  100. 
Endermio        administration, 

104. 
Enemata,  673. 

nutritive,  35. 
English  aoonitine,  408. 

garlic,  775. 
Epispastics,  803,  806. 
Epsom  salt,  693. 
Ergot,  784. 
Ergota,  784. 
Ergotio  acid,  785. 
Ergotin,  785,  798. 
Ergotinin,  785. 
Ergotism,  796. 
Erigeron,  731. 

Canadense,  731. 
Errhines,  802. 
Erythroxyline,  239, 
Erythroxylon,  239. 
Escbarotios,  815. 
Eserine,  271. 
Bssenee  of  beef,  29. 

of  peppermint,  648. 

of  spearmint,  648. 
Essential  salt  of  lemons,  434. 
Ether,  137. 
Ethereal  bromide,  153. 

oil,  123. 
Ethyl,  lead,  453. 

nitrite  of,  309. 


Ethyl  oxide,  137. 
Eucalypsinthe,  589,  note. 
Eucalyptus,  589,  776. 
Euonymin,  679. 
Euonymus,  679. 
Eupatorium,  641. 
Excito-motors,  112. 
Expectorants,  759. 
Extract  of  aconite,  418. 

of  American  hemp,  197. 

of  arnica,  407. 

of  belladonna,  230. 

of  black  hellebore,  705. 

of  butternut,  689. 

of  Calabar  bean,  282. 

of  chirata,  641. 

of  cinchona,  588. 

of  oolchicum  root,  558. 

of  colocynth,  698. 

of  conium,  325. 

of  dandelion,  561. 

of  digitalis,  363. 

of  ergot,  799. 

of  euonymus,  679. 

of  gentian,  640. 

of  baematoxylon,  442. 

of  hellebore,  705. 

of  hyosoyamus,  235. 

of  ignatia,  270. 

of  Indian  hemp,  197. 

of  juglans,  689. 

of  krameria,  442. 

of  liquorice,  824. 

of  logwood,  442. 

of  malt,  855. 

of  May-apple,  700. 

of  nux  vomica,  253. 

of  opium,  171. 

of  podophyllum,  700. 

of  quassia,  637. 

of  rhatony,  442. 

of  rhubarb,  688. 

of  stramonium,  233. 

of  taraxacum.  561. 

of  uva  ursi,  730. 

of  wahoo,  679. 
Extracta,  101. 

fluida,  101. 
Extraotum  cannabis  Indicss, 
197. 

juglandis,  689. 

maiti,  855. 
Extraneous    remedies,     112, 
837. 

P. 

Faradio  current,  80. 
Faradization,  general,  97. 
Feeding  of  the  sick,  26. 

by  the  rectum,  33. 
Fennel,  648. 

water,  648. 
Ferri  bromiduiu,  479. 

oarbonos,  475. 

oarbonas        saooharatos, 
476. 

ohioridum,  477. 

citras,  477. 

et  ammonii  citras,  478. 

et  ammonii  sulphas,  479. 

et  ammonii  tartras,  478. 

et  potassii  tartras,  478. 

et  quininsB  citras,  478. 


Ferri   et   stryohninse   citras, 
478. 

lactas,  478. 

oxidnm  hydratum,  475. 

oxidum    hydratum    cum 
magnesia,  475,  512. 

phosphas,  479. 

pulvis,  475. 

pyrophosphasy  479. 

sulphas,  476. 

sulphas  exsiocatus,  476. 

sulphas       prseoipitatus, 
476. 
Ferrum,  472. 

dialysatum,  478. 

reductum,  475. 
Ficus,  677. 
Figs,  677. 
Filix  Mas,  851. 
Flaxseed,  824. 

meal,  833. 

oil,  824. 
Fleabane,  731. 
Fleming's  tincture  of  aconite, 

418. 
Flexible  collodion,  836. 
Flowers  of  sulphur,  680. 
Fluid  extract  of  aconite  root, 
418. 

of   American    hellebore, 
398. 

of  arnica,  407. 

of  belladonna,  230. 

of  bitter  orange  peel,  647. 

of  boneset,  641. 

of  brayera,  846. 

of  buchu,  728. 

of  cannabis  Indioa,  202. 

of  ohimaphila,  730. 

of  chirata,  641. 

of  oimicifuga,  126. 

of  oooa,  251. 

of  colchioum  root,  552. 

of  oolchicum  seeds,  552. 

of  oolumbo,  641. 

of  oonium,  325. 

of  cotton  root,  799. 

of  oubebs,  741. 

of  dandelion,  561. 

of  digitalis,  363. 

of  ergot,  798. 

of  eupatorium,  641. 

of  gelsemium,  314. 

of  gentian,  638. 

of  ginger,  645. 

of  gossypi  radicis  cortex, 
799. 

of  erindelia,  765. 

of  hemp,  202. 

of  hops,  125. 

of  ipecacuanha,  659. 

of  Jaborandi,  755. 

of  krameria,  443. 

of  lactucarium,  126. 

of  liquorice,  824. 

of  lobelia,  311. 

of  lupulin,  125. 

of  matico,  741. 

of  nux  vomica,  253. 

of  pareira  brava,  729. 

of  quassia,  639. 

of  rhatany,  443. 

of  rhubarb,  688. 


^H 

GENERAL  INDEX.^ 

^^B 

^^^^^^     Fluid  «xtnGt  of  rhufl  gUbra, 

Olycorittmi  vitelU,  830. 

HjdTArgjnim  ehloHdam  eor-  ^H 

^^^^H 

GJjcjrrbiza,  823. 

roeivum,  526,  819.                 1 

^^^^^^H 

glabra,  823. 

chloridom  mite,  523.                 1 

^^^^^^B            of  ffunguinariA,  fiftO. 

OlyeyrrhiRin,  823. 

eum  oreta,  b2^.                   ^^ 

^^^^^^B                  fiRrBapaTi)l&,  550. 

Olycvrrbi»iiiimi       amiiioni»- 

i(KlidiUD  rubrum,  527.        ^^B 

^^^^^^B                  Bcnci^a, 

tum,  824, 

iodidnm  riride,  ^27.         ^^H 

^^^^H 

Goa  powder,  687, 

oleatum,  523.                     ^H 

^^^^^^H                 serpen ta  rim  649. 

Golden  seal,  639. 

oxidum  flatum,  527.         ^^H 

^^^^^^H 

Gooee-greaae,  826. 

oxidum  rubrum,  527.        ^^H 

^^^^^^H            of    fiiiigclla    and    ■enafty 

Gojwypii  radieia  cortex,  799. 

lulphaa  flavui,  528.            ^^| 

^^^H 

Goulard's  extract,  455. 

Bulphidom  rubrom,  526.    ^H 

^^^^^H            of  ftquitl, 

GranatuEu,  851. 

Hydra^tin,  640.                                  j 

^^^^^^B                  atramaiiium,  233, 

Gran ul Bled  citrate  of  magne* 

Hydnwtine,  641.                                 J 

^^^^^^B                  Bumaoh,  -U'A. 

slum,  694. 

'Hydrastis,  639.                            ^U 

^^^^^^H           of  tarazAouui, 

Gray  powder,  523. 

CanadcitAi»,  639.                  ^H 

^^^^^1 

Green  gallt,  439. 

Hydrate  of  amylene,  194,         ^^| 

^^^^^^H 

ginger,  645. 

of  ehtor&l,  179.                   ^H 

^^^^^^B            of  Terntriini  Tiride,  398. 

l4>dtde  of  meroxiry,  527. 

By d rated  oxide  of  iroo,  475.  ^H 

^^^^^^^            of  wild  cbeiry,  043. 

Grlndelitt,  764. 

oesQuioxide  of  iron,  175,  ^^B 
Hydriodate  of  hyoftcioe,  236.  ^^B 

^^^F            Fa'Diouluifi,  648. 

Tobusta,  764, 

^^^B^     FoiHLi,    artiflaliLUT    diieestedi 

Guaiac,  559,  782. 

Hydrobromate  of  0011)06,326,   ^H 

^^^H 

acid,  560. 

of  hotofttropine,  231.          ^H 

^^^^            isillk,  30. 

as  an  cmnienagogue,  782. 

of  byo«cine,  236.               ^H 

yellow,  560. 

of  quinine.  5S5.                  ^^B 

^^H            Fo<vt-b«ib,  method  for,  TfiS. 

Gaaiaci  lignum,  559. 

Hjdrobromio  acid,  299.            ^H 

^^^H            Forced  inject iona,  673. 

resina,  559. 

Hydrochiuone,  729.                   ^^B 

^^H            Fowler's  anlution,  513. 

Guaiacio  acid,  560. 

Hydrooh]orate    of     ap<MMf»    ^H 

^^^B            Fnuigukp  678. 

Guaiaoin,  560. 

pbine,  660.                      ^^B 

^^H            Fnuigutine,  678. 

GuaiAoonio  acid,  560. 

of  morphine,  171.              ^^H 

^^^B            Frdre  Cosme^  ftrteolcal  puts 

Guaiacresinic  acid,  560. 

of  pilocaqitne,  755.  ^^H 
Hydrochloric  acid,  482.            ^H 

^^H 

Gnaiaoum  wood,  559. 

^^^H             Famigntionsr  mercnriiLl,  522. 

Guarana,  364. 

Hydrooolamine,  179.                 ^^B 

^^K           Fiueioil,  331. 

Gum  arable,  821. 

liydrooyanic  acid,  419,             ^H 

^^^^^^^M 

GuD-tH>tton,  835, 

Hvoscine,  236.                             ^H 

^^^^B 

Gunjiili,  n»7. 

Hyo«eyami  folia,  231,                ^H 

Gutta-percha,  836. 

HvM>-c'vniuirjc,  234.                      ^^^H 

^^^f          Owluin, 

H                  ,  aulphai.234.            1 

^^^B             Oalactagngue,  683. 

H. 

Jl.                  U'llv•*^2.^4.            _J 

^^m            6a11&,  439. 

^^^H 

^^H             O&IIic  ncul  441. 

Habit,  105. 

^^^^^B 

^^^H            Gallon tunnic  acid,  43S. 

HsBmatin,  412. 

HypocLI      ,    .       -.           ^^^H 

^^H             Galls,  44L 

Heematoxyliu,  442. 

Hypodermic  injeotioof.  103,  ^^H 

^^^H             Galvanic  oarrent^  78. 

Hiemaioxylon,  442. 

iigectioQf  of  calomctl,  524.,  ^^H 

^^M             Qambir,  442. 

Hartihorn,  spirit  of,  SSI. 

^^^B 

^^^B            Gamboge,  702, 

Hajhish,  197. 

^^1 

^^^B            GambogiiLr  702. 

Meat,  55. 

^^^B            Gam  bogie  acid|  703. 

Heavy  roagnesla,  679. 

Iceland  moss,  822,           ^^^^^B 

^^H            Garlic,  776. 

oil  ai  wioe,  123. 

^^^H 

^^^H             Gftfl  liqaor,  765. 

Heilebrjreine,  705. 

Idiosyncrasiea,  105.          ^^^^^B 

^^M             Gaullheria,  522. 

lUlk-borine,  705. 

Igavurio  acid,  25.^             ^^^^H 

^^^B            Oel^emine,  311. 

Helluboru*.  705. 

Ignatia  amara,  270,          ^^^^H 

^^^H             Gelseminio  acnd,  311. 

Hemlock  pitch,  814. 

Ignatine,  27lL                      ^^^^B 

^^^H             Geltsemiuui,  311. 

pJaater,  814. 

^^^H 

^^^H              G  cue  rut  fiir»<Ji$iiUon|  97. 

Hemp,  197. 

Incompatibilities,  IlU.       ^^^^H 

^^^^B            Qontuiti,  61i7. 

Hern  path  ite,  564. 

Indian  corn,  732.                      ^^H 

^^^B             Gentmim.  0.S7. 

llippuric  acid,  772. 

Indian  hemp,  197.                     ^^^B 

^^H             Geutiopikrm,  633. 

Hive  aynip,  775. 
Hofimnnn  8  anodyne,  121, 

Indian  meal,  677,  S3S.            ^H 

^^^B             GonLiBtc  acid,  638. 

smut  of,  799.                      ^^H 

^^^H             Gt^nuiiuni,  443. 

Houiatropinc,  231. 

rligmnta  of,  733.               ^^| 

^^^H            Gerojun  aeonitine,  408. 

Hoodura*  riarsaparilla,  558. 

Indiun  «<  ntiii,  692.                    ..^^1 

^^^H                      chamomilt!,  049. 

Honey,  100. 

liidii-iitioiid   for    tb«    uae    4|^^B 

^^^B            Gertu]{]Ldef  859. 

Hop  poultice,  125. 

medicines,  101.                       ^^^B 

^^H            Gin, 

Hope'a     camphor      mixtare^ 

Induced  current.  78.               ^^H 

^^H            Ginger,  045. 

484. 

InfusA,  100.                               ^^B 

^^^B            Gizzard,  855. 

Hopi,  124. 

Infusion  of  anthottiidU,  MS*      J 

^^B            Glacial  nectio  acid,  433. 

Hordeum,  825. 

of  bra  vera,  846,                 ^^M 

^^H            Glauber  lalt.  694. 

Hot  bjitba,  744. 

of  buchu,  52a.                   ^H 

^^H             Glycerin,  827. 

Humulus,  124. 

of  capRicuni,  air.             ^^1 

^^^H            Glycerin  am,  827. 

liuxbani'a  tincture,  688, 

of  ca«cariUa,  649,            ^^H 

^^H            GljceriU,  100. 

Hy-lmgogue  diuretics,  708. 

of  chumomile,  649.         ^^B 

^^H             Glycerite  of  egg,  830, 

llydragoguea,  675. 

of  el  Itch  on  a,  588,             ^^B 

^^H                     of  etaroh,  830. 

Hydnir^fynim,  513,  684. 

of  cU>ve»,  644.                   ^^H 

^^^K^^     Gtyceriluxn  amy  Li,  830. 

afiimun latum,  528. 

of  digitatlA,  30a,      ^^^H 
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Infusion    of    gentiAn,    oom- 
poand,  638. 

of  ginger,  545. 

of  juniper,  731. 

of  krameria,  442. 

of  pareira  brara,  729. 

of  quassia,  637. 

of  rhaUny,  442. 

of  senna,  693. 

of  valerian,  117. 

of  wild  cherry,  642. 
Inunctions,  mercurial,  523. 
Iodide  of  arsenic,  513. 

of  mercury,  527. 

of  potassium,  534. 

of  silver,  471. 
Iodine,  528,  868. 

ointment,  534. 
Iodoform,  536. 

ointment,  541. 
Iodoform  um,  536. 
lodol,  541. 
lodum,  528. 
Ipecacuanha,  654. 

as  a  diaphoretic,  748. 

as  an  expectorant,  763. 
Irish  moss,  823. 
Iron,  472,  778,  863. 

by  hydrogen,  475. 

Quevenne's,  475. 
Iron  rust,  475. 
Isopelletierine,  851. 


Jaborandi,  749. 

antagonism  to  atropine, 
755. 
Jaborandine,  749. 
Jaborine,  749. 
Jacket  poultice,  833. 
Jaguarandy,  749. 
Jalap,  696. 
Jalapa,  696. 
Jamaica  ginger,  645. 
Jamestown  weed,  232. 
Jamguamndi,  749. 
Jamguarandy,  749. 
Janipha  Manihot,  824. 
Jerusalem  oak,  484. 
Jervine,  176,  392. 
Juglans,  689. 
Juice  of  conium,  825. 
Juices,  100. 
Julienne  soup,  30. 
Juniper,  629. 
Juniperus,  629. 


Kairin,  635. 
Kamala,  852. 
Kameela,  852. 
Kateloctronus,  83. 
Kawa,  741. 

Kentish  ointment,  814. 
Kinic  acid,  442. 
Kino,  442. 

Kino  tannic  acid,  438. 
Kino  vie  acid,  442. 
Kola  nut,  365. 


Eoossin,  846. 
Koosso,  846. 
Koumys,  32. 
Krameria,  442. 

L. 

Labarraque's  solution,  869. 
Lactate  of  iron,  478. 
Lactic  acid,  486. 
Lacto-phosphate  of  lime,  550. 
Lactucarium,  125. 
Lactucin,  125. 
Lady  Webster  pills,  691. 
Lanolin.  827. 
Lard,  826. 
Laudanine,  178. 
Laudanum,  171. 

deodorized,  171. 
Lavandula,  648. 
Lavender,  648. 
Laxatives,  676. 
Lead,  445,  863. 

acetate  of,  455. 

carbonate  of,  456. 

ethyl,  453. 

nitrate  of,  456. 

oxide  of,  454. 

plaster,  454,  835. 

poisoning,  446. 

water,  455. 
Ledoyen's  disinfectant  solu- 
tion, 456,  863. 
Lemon-juice,  432. 
Lemon -peel,  647. 
Lemons,  e:}sential  salt  of,  434. 
Levant  wormseed,  846. 
Lichen  starch,  823. 
Lichenin,  823. 
Lichstearic  acid,  823. 
Light  magnesia,  679. 
Lignum  vitse,  559. 
Lily  of  the  valley,  374. 
Lime,  841. 

as  a  disinfectant,  864. 

juice,  647. 

lacto-phosphate  of,  550. 

liniment,  842. 

unslacked,  842. 

water,  842. 
Limonis  cortex,  647. 
Lini  farina,  833. 
Liniment  of  ammonia,  814. 

of  camphor,  121. 

of  cantharides,  810. 

of  chloroform,  153. 

of  lime,  842. 

of  soap,  121. 

of  turpentine,  814. 
Linimenta,  101. 
Linimentum  calcis,  842. 

camphorsB,  121. 

cantnaridis,  810. 

chluroformi,  153. 

saponis,  121. 

terebinth ina&,  814. 
Linum,  824. 

usitatissimum,  824. 
Liquid  cosmoline,  831. 
Liquor  acidi  arseniosi,  513. 

ammonii  acetatis,  756. 

arsenici    et    hydrargyri 
iodidi,  536. 


Liquor  oalcis,  842. 

ferri  chloridi,  477. 

ferri    subsulphatis,   476, 
762. 

ferri  tersulphatis,  476. 

gutta-perchas,  836. 

hydrai'gyri  nitratis,  819. 

iodi  compositus,  534. 

magnesii  citratis,  694. 

morphinse  sulphutis,  1 72. 

pancreaticus,  854. 

plumbi  subacetatis,  455. 

plumbi    subacetatis    di- 
lutus,  456. 

potasssB,  838. 

potassii  arson itis,  513. 

potassii  citratis,  721. 

sodse,  841. 

sodsB  chloratsB,  869. 

sodii  arseniatis,  513. 

zinci  chloridi,  819. 
Liquores,  100. 
Liquorice,  824, 

root,  823. 
Lisbon  diet-drink,  559. 
Litharge,  454. 
Lithii  carbonas,  727. 
Lithium,  bromide  of,  296. 
Liver,  action  uf  cathartics  on 

the,  671. 
Lobelia,  309,  763. 
Lobelic  acid,  310. 
Lobeline,  309. 
Logwood,  442. 
Loxenges  of  cubebs,  741. 

of  ipecacuanha,  659. 

of      ipecacuanha       and 
morphine,  659. 

of  santonin,  850. 
Lugol's  solution,  534. 
Lunar  caustic,  463. 
Lupulin,  124. 
Lupulina,  124. 
Lyctonine,  407. 


Mace,  642. 
Macis,  642. 

Magendie's  solution,  172. 
Magnesia,  838. 

ponderosa,  679. 
Magnesii  carbonas,  679. 

citras  granulutus,  694. 

sulphas,  693. 
Maizenic  acid,  732. 
Male  fern.  851. 
Malic  acid,  443. 
Malt,  855. 
Manganese,  479. 

black  oxide  of,  479,  779. 

sulphate  of,  479. 
Mangani     oxidum     nigrum, 
479. 

sulphas,  479. 
Manna,  678. 
Mannite,  678. 
Maranta,  825. 

arundinacea,  825. 
Massa  copaibse,  739. 

hydrargyri,  523. 
Massage,  20. 
i  Mate,  363. 
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Mucilaginc^,  lOU. 

OU  of  ouD|ibor,  IJl.             " 

^^H               Mutidn,  74t 

Mucuna,  8*i2. 

of  oarawaj,  648. 

^H                 Matico,  74], 

Mulled  wine,  :U5. 

of  ohenopodium,  661. 

^^^1                Matn(.^r!is  4^4'.). 

Mariate    of   ammooia,    76S- 

of  cinnamon,  644.            H 

^H                 May^^pptt!,  C0d. 

765. 

of  clove?,  644.                   ■ 

^^H                Mcudow  safTrfiti,  561* 

of  morphine,  171, 
MorUtio  acid.  4B2. 

of  copaiba,  739.               ^1 

^^^B                Mcji^urva,  t?74. 

of  oonander,  648.           H 

^^1                 MtfCiinic  acta,  179. 

as  a  cauatio,  S20. 

of  cabeb,  741.                 H 

^^^H                  MiHToaine,  179. 

Masoarine,  aDtidote  for,  302. 

of  erigeran,  731.             ^| 

^^m                Bilc*iuLla0M^Httfnu»,  624» 

Maek,  115. 

of  eucalrptua,  589.           ■ 

^^H                  Mel  rus^u;,  44;i. 

MiuUrd,  811. 

of  fennel,  648,                    ■" 

^^m                U«Ua  Atodaraoh,  845. 

aa  an  emetic,  665. 

of  gaukheria,  622,  648. 

^^1                 MeUasa,  048. 

paper,  813. 

of  juniper,  731, 

^^H                Mellit^,  loif. 

plaetor,  812. 

;           of  lavender,  64B. 

^^H                 Mcptlm  iiipurlta,  ft4S. 
^^H                          ViriiliH,  U48. 

Malton  iaet,  626. 

of  magoram,  646, 

Myristica,  644. 

of  mentha  pnlegiam,  f6&i^ 
of  miutard,  812.              M 

^^1                Hcntbu],  tiU7. 

Myronic  acid,  812, 

^^^L^^         Merourial  olDtmeuU  523, 

Myrrh,  778. 

of  myrietiea,  644.            ■ 

^^^^H 

Myrrha,  778. 

1          of  nutmeg,  644.               H 

^^^^P 

of  pennyroyal,  785,         ■ 

^^^^B^                plotter,  523. 

N, 

of  pepper.  645.                « 

^^V                      pur^niivoe,  ^84. 

of  peppermint,  607,  MB, 

^^^L^^        Mercury,  513. 

Kapelline,  408. 

of  pboephoriift,  498, 

^^^^^^^               auiukoumt^^  528. 

NapbthaJol,  624. 

of  pimenict,  645.            ^m 

^^^^^^H                hypiHiennie  nte  uf,  524. 

Naroeine,  172. 

of  roaemary,  648.         ^M 

^^^^               wUb  chalk,  52^. 

Narcjotica,  762. 

of  rue,  nm,         ^.^^H 

^H              He&Acbioral,  lUl. 

Narcotine,  176. 

of  aandai-wood,  Tl^^^H 

^^1               MolAllcNth&rapx,  37. 

Nataloin,  68tf. 

of  lasaafnks,  648.  ^^^1 

^H                Metbenyt  chluria^,  143. 

Kaiueatingdiapburelics,  745- 

of  lavine,  789.        ^^^H 

^H                Hotbylft),  U«(i 

748, 

of  spoarmint,  648.          ^1 

^^H                Metbjlcae  bicbluridtt,  Ij3. 

expoctorantfl,  763. 

of  taniy,  u86.                 ^H 

^H                Jdctbystlcin,  741. 

Kectandra,  6^8. 

of  tar,  776.                     ^1 

^^H                 MezeraoD^  561. 

Kervines,  112. 

of  turpentine,  733,  Sl^^^H 

^^H                        ointio«ntp  afUl. 

Neutral  uiiitur©,  719,  749, 

of  valerian,  116,             ^H 

^^H                 Mezerearo,  50 1. 

Niootittnine,  Itl5, 

of  vitriol,  479.                 H 

^^H                Mild    ohioridc    uf    moroary, 

Nicotine.  315. 

of  wine,  hearj,  123.      ^H 

^H 

Nitrate  of  ammomium,  3:U. 

of  worroaeod,  S46.          ^H 

^H                Milk  of  a«afetida,  118. 

of  lead,  456. 

Ointment,  101.                      ^H 

^H                Milk  fuod^  liU, 

of  mercury  I  Bolution  of, 

of  ammoniated  mereuirj^H 

^^M                        yunah,  :U,  345. 

819. 

528.                              V 

^^H                        toai^t,  panoreatiEfld,  S3. 

of  potasAium,  722. 

ofantin^  "'     *^''V            ^ 

^^H                 Mineral  emetics,  5lf5. 

of  «ilv«r,  463. 

of  belli. 

^^H                         Wiiici',  472. 

of  flodium,  722. 

of  carl'M^                ,:i.  4Jft, 

^^H                 Miatura  amuiooiaoif  769. 

Nitre,  722. 

of  gallic  ucid,  441.         ^H 

^^1                        eristic,  843. 

Nitrio  Mid,  4«2. 

of  galU,  441.                  ^H 

^^^^^^               ferri  composiU,  470. 

as  a  caustie,  819. 

of  iodide   of    potaisittl^^H 

^^^^^H              glyoyrrbizse     compotito. 

Nitriteof  amyl,  298. 

536.                                H 

^^^v 

of  ethyl,  309. 

of  iodine.  534.                ^1 

^                      pot&ssii  ciiratifl,  717. 

of  potasffium,  307. 

of  mercttry.  523.           ^H 

^H                Miiturw,  100. 

of  sodium,  {407. 

of  mexerenn,  561,          ^H 

^H                Mixturo  nf  aaafctidft,  118. 

Nitrites,   action    of,   on    the 

of  nutgall,  14t.              ^H 

^^H                        of  ebloroform,  163, 

blood,  m?u 

of  oxide  of  £inr,  46U.   ^H 

^^m                      of  citrate  of  potAuianii 

Nitrogen  ttiuuoxide,  131. 

of  red  iodide  of  m»reiu^^| 

^m 

Nitroglycerin,  308. 

527.                              ^H 

^H               MoUwes,  677. 

Nitro- hydrochloric  aeld,  484. 

of  rtwe- water,  44:1.         ^H 

^^B                MoQ{>brouat<5     uf     c&oipbor, 

Nitro-muriatic  acid*  484. 

of  etrnmonium,  233,      ^H 

^H 

Nitrotti  acid,  483. 

of  tuiinic  acid,  440.       ^H 

^^1               MoQ8«rs  aolutioo,  476,  762.      ' 

oxide.  131. 

of  vcratritie,  399.          ^^H 

^^H               Morphinos  aoetju,  171. 
^H                      li>'droohlor««,  171. 

Norwood's  tincture  t»f   tera- 

of  white  prtMituitate,  5^H 

trum  virid«,  398. 

of  yellow  oxide  of  t<*^^| 

^^H                       murias,  17K 

Nut^aM,  441. 

eury,  527.                   ^H 

^^H                       eu1pha«,  171. 

Nutmeg,  644. 

OlflA  destiJluta,  100.             ^M 

^^1                Morphine,  171. 

Nutrient?,  112. 

Oleftta,  100.                           ^H 

^^1                         imd  chloral,  164. 

Nutritii  e  en c mala,  35. 

Oleate  of  mercur>\  523.       ^H 

^^H                Moichuft,  717. 

Nux  vomica,  IbX 

of  voratrine,  399.           ^H 

^^H               Motor  poitit^^  92. 

Oleoreein    of    bto^ek     p«^pp4^ 

^^H               MoiiDt&iu-cHtnbiDg,  50. 

O. 

646.                      *^     ^ 

^^^^^        MuoUagc  of  gum  arabio,  822. 

of  capsicaiD,  64T* 
ofeubeb,  741.                 ^ 

^^^^^              of  quince  feedii,  824. 

Oatmeal  porridge,  32, 

^^^^H               of  fla^ifras  pith,  824. 

Ohm's  law,  75. 

of  fern,  851.                    H 

^^^^^H              of    slippery    elni     bark, 

Oil  of  amber,  12.a. 

of  ginger,  64&.               ^H 

^^^B 

uf  a  in  PC,  fJ48. 

of  lupulici.  126,             ^1 

^^^^H             of  trAgamulli, 

of  cajupMt,  647. 

01eore«imc%  li*0,             ^^^H 
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Oleum  ntberenin,  123. 

cajuputi.  645. 

ohenopodii,  846. 

erigeruntU,  731. 

morrhuae,  542. 

phosphoratuin,  496. 

ricini,  682. 

•abinae,  780. 

santali,  731. 

sncoini,  123. 

terebinth  inn,  733. 

theobroiDSB,  826. 

tiglii,  704. 
Opianine,  179. 
Opiam,  154. 

alkaloids,  171. 

denarcotized,  170. 

poisoning  by,  166. 

Turkey,  154. 
Orange  flower  water,  646. 

flowers,  646. 

peel,  646. 
Oxalate  uf  cerium,  459. 

of  potassium,  434. 
Oxalic  acid,  -134. 
Oxide  of  antimony,  385. 

of  ethyl,  137. 

of    iron,   hydrated,   475, 
863. 

of  lead,  454. 

of  silver,  471. 

of  zinc,  460. 
Oxytocics,  784. 
Oysters,  pancreatized,  85. 
Oyster-shell,  843. 


Pale  catechu,  442. 

cinchona,  563. 

rose,  443. 
Pancreatic  diastase,  854. 

extracts,  854. 
Pancreatin,  854. 
Pancreatized  milk-toaat,  35. 
Papain,  856. 
Papaverine,  177. 
Papayotin,  856. 
Parachi nan i sols,  634. 
Paraglin.  558. 
Paraglinic  acid,  558. 
Paraguay  tea,  364. 
Paraldehyde.  193. 
Paramorphine,  176. 
Paregoric,  171. 
Pareira,  728. 

brava,  728. 
Parsley,  780. 

sago,  825. 
Pearlash,  719. 
Pediluvium,  758. 
Pelletierine,  851. 
Pellitory,  801. 
Pelosine,  638. 
Pepo,  851. 
Pepper,  645. 
Peppermint,  648. 

water,  648. 
Pepsin,  853. 
Pepsina,  853. 

Pepsinum  saccharatum,  853. 
Peptonized  beef  tea,  35. 

grael,  34. 


Peptonized  milk,  34. 

oysters,  35. 
Permanganate  of  potassium, 

781,866. 
Petrolatum,  831. 
Petroselinum,  780. 
Pharmacology,  99. 
Pharmacopoeia,  99. 
Pharmacy,  99. 
Phenic  acid,  594. 
Phenylic  alcohol,  594. 
Phosphate  of  calcium,  548. 

of  iron,  479. 

of  sodium,  694. 
Phosphide  of  zinc,  496. 
Phosphoric  acid,  548,  785. 
Phosphorus,  487. 

antidote  to,  495. 

oil  of,  496. 
Physostigma,  271. 
Physostigmine,  271. 
Picra-aoonitine,  480. 
Picric  acid,  592. 
Pikropodophyllin,  699. 
Pill  of  aloes,  691. 

of   aloes    and  asafetida, 
691. 

of  aloes  and  iron,  691. 

of  aloes  and  mastic,  691. 

of  aloes  and  myrrh,  691. 

of  asafetida,  118. 

of  carbonate  of  iron,  476. 

of  iron,  476. 

of  mercury,  523. 

of  opium,  170. 

of  rhubarb,  688. 
Pilocarpine,  749. 

antagonism    with     atro* 
pine,  755. 
Pilocarpus,  749. 
Pilula  rerri  carbonatis,  476. 
Pilulae,  101. 

asafcetidsB,  118. 

cathartic®       oompoeitSB, 
698. 

ferri  compositsB,  476. 

opii,  170. 

phosphori,  496. 

rhei,  688. 

rhei  compositA,  688. 
Pimenta,  645. 
Pimento,  645. 
Pinkroot,  844. 
Piper,  645. 

methysticnm,  741, 
Piperin,  645. 
Pipsissewa,  730. 
Pitch,  776. 
Pix  Burgundica,  814. 

liquida,  775. 
Plasma,  830. 
Plaster  of  ammoniac,  769. 

of  ammoniac  with   mer- 
cury, 769. 

of  Burgundy  pitch,  814. 

of  Canada  pitch,  814. 

of  mercury,  523. 

of  pitch  with  cantharides, 
814. 
Plumbi  acetas,  455. 

carbonas,  456. 

nitras,  456. 

oxidum,  454. 


Plumbum,  445. 
Podophyllin,  699. 
Podophyllinic  acid,  699. 
Podophyllotoxin,  699. 
Podophyllum.  699. 
Polygalic  acid,  768. 
Pomegranate  rind,  851. 
Poppy,  154. 
Porphyroxine,  78. 
Porridge,  32. 
Potassa,  816,  838. 

cum  calcc,  817. 

sulphurata,  681. 
Potassii  acetas,  720. 

bicarbonas,  719. 

bitartras,  721. 

bromidum,  285. 

carbonas,  719. 

chloras,  724. 

citras,  719. 

cyanidum,  429. 

et  sodii  tartras,  695- 

iodidum,  534. 

nitras,  722. 

nitris,  722. 

permanganas,  866. 

sulphas,  695,  721. 

tartras,  721. 
Potassium,  713. 
Poultices,  831. 

Precipitated  carbonate  of  cal- 
cium, 843. 

carbonate  of  iron,  476. 

carbonate  of  zinc,  460. 

phosphate    of    calcium, 
548. 

sulphur,  680. 
Prepared  chalk,  843. 

oyster-shell,  843. 
Prescribing,  art  of,  107. 
Pride  of  China,  845. 
Primary  current,  78. 
Propenyl  alcohol,  827. 
Propylamin,  785. 
Protectives,  835. 
Pretiodide  of  mercury,  527. 
Prunes,  677. 
Prunus  Virginiana,  642. 
Prussic  acid,  419. 
Pseudaconitine,  408. 
Pseudomorphine,  179. 
Pncoine,  659. 
Pulveres,  101. 
Pulvis  aromaticus,  644. 

effervescens    compositus, 
695. 

glycyrrhiziB  composituf, 
693. 

ipecacuanhas  et  opii,  748. 

jalapsB  oompositus,  695. 

opii,  170. 

parturiens,  792. 

rhei  compositus,  688. 
Pumpkin  seed,  851. 
Punco,  milk,  31. 
Purgative  enemas,  673. 
Purgatives,  666. 
Purges,  682. 
Purging  cassia,  677. 
Purified  aloes,  689. 

animal  charcoal,  857. 

chloroform,  143. 
Pyrethrum,  801. 
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^^r            PyrUUn, 

Rotllerin,  1*52.                              1 

Sen  in  relation  to   I 

^^H^              Pytoj^allio  n.cid,  489. 

Royiil  vcllow  bivrW,  563. 

Shart*  (iil^  />i2. 

^^H             P^TuiihtM^ljate  cf  iron,  479. 

Ru»M?f»iTienta.  805,  811. 

Siftlagogu^si,  801. 

^H               ryrnxyhn,  835. 

Rue,  :7U. 

Sick,  feeding  of  the,  26. 

^^K             Pyro&^HfittiJi.  8;}5. 

Russian  bath,  743. 

Silver,  463. 

^^^^^^H 

Rutft.  77«, 

Simariihn,  (iHT, 

^^B 

Rutin,  770, 

Siusple  bitter*.  63T. 

diaphoretioe,  746-749. 

^             Quiuiila,  637. 

8. 

Siniipin.  812. 

^^H              Qaiuutin,  6^17. 

Sinapinic  acid,  812, 

^^H              Queroiiront  443. 

SabAdilliH  399. 

Stnapift  alba,  811. 

^^H               Quercua  nlba,  443, 

8ftbadilHn«,  399, 

nigra,  81 L 

^^H                      UactortA,  443. 

S«bliiA,  779. 

Binapisin,  8)2. 

^^H              Quorotine'i  iron,  4T5. 

SMMbftfittii  of  lime,  605. 

Sipeerinc,  638. 
Slippery  elm,  833, 

^^m              Quince  »«»«d,  824. 

&«oohftnit«d  oarbonate  of  iron^ 

^^^B                Quiniditie,  680, 

476. 

elm  bark.  822. 

iodide  of  iron,  478. 

Sroelling-jiftit*,  802. 

^^H               Qiiininte  biflulphftif  585. 

Sftcoharin,  830. 

SmiljMJin,  558. 

^^H                       i  alphas,  1^4. 

Sikooliarum,  677. 

Smut  of  lodiao  eam,  T99. 

^^K              Quinme,  561. 

l»fltb»  677. 

Soap  liniment,  121. 

^^^^^H               (libyrjmxylo,  577, 

Sage,  648. 

planter,  835. 
Socftloin,  6H9. 

^^^^^B             bydrubruniBto  of*  585. 

Sago,  82,T. 

^^^^V              UcnAtti  of,  586. 

parridg«,  33. 

Socotrine  aloes,  689. 

^              QaiDoidin,  688. 

Sagufl  Rumjihli,  825. 

Soda,  ^40. 

^^K             Quiaoidiue  (aoltnat),  677. 

Sal  aaifuuntno,  7<>5, 

powders,  840, 

^^^^^^m 

prun«ll«,  722. 

Sodii  a«Gtaff,  841. 

^^^^B 

Salicin.  622, 

arsentaa,  513. 

Si»Ucylioiu;id,  611. 

bibora^  870. 

^              Rwiolioni  of  dog«neriitit>ii,  88. 

OS  no  antipyretic,  619. 

biearbonas,  Ml. 

^^1               Il«(*tal  ulimentatlot],  a5. 

wadding,  021. 

^^H               R«d  cinohon»,  563, 

Salieylario  aold,  616. 

bona,  870. 

^^H                      iodtde  af  mennrj^  527* 

Saline  eathartiois  693. 

bromidum,  296. 

^^^^^^               ip4KMcuanb]^  651. 

Salol,  624. 

earbonaa,  H4\. 

^^^^^K             uxid«  of  iiicrearjri  5S7. 

SftL*epann,  658. 

earbonaf  ex*iee«tiit,  HL 

^^^^^H              prMiiiitnle,  527. 

Salt  uf  lemuD»^  434. 

mtra«,  841.                             , 

^^^^H             roM,  44^. 

of  iorrel,  434. 

^^^^^H            •ulphurot    of    mwewjf 

Salipetrfl.  722, 

iantoninav,  850,              ^H 

^^^■i 

Salvia,  «iS. 

■olphaa,  694.                    ^M 

^^^F^             wine,  332. 

Sanguinaris,  659. 

Sodium,  83^.                             ^M 

8w>!rninttHn«,  659. 

SoluUon  of  a<«tat«  of  wmam^^M 

^^^T            B«fVigoi«titdifti>bQT«ttcif745- 

846. 

nlum,  766.                  ^H 

^H 

S47. 

of  areenidl*  of   wiji— , 

^^H                       dlureticf.  713. 

re  of  sodium,  B60. 

513. 

^^H                Hvmcdti5#,  extnuieutiBf  113. 

Sitniontnic  jicld,  847. 

of  ane»oits  aoid.  $%%, 

^^H                       »7Bt«mio»  113. 

Santonin  uin»  N7. 

of  arteiute  uf  |  rHaMiMii, 

^^m                Rentier  ■^5:L 

Saponin,  708. 

51. r 

^^H               UcAiii  of  JMtitp,  6117. 

Sanapanlla,  558. 

of  chloride  of  thm,  ttt. 

^^H                        of  Mny-iipple,  700. 

Sanaparillin.  558. 
Sa«0arra«,  5«1. 

^^H                      (if  |>uilV(ibyllum,  71^0. 

of  eitraU  «C  woMgomimm, 

^^^P                        of  eeAintDimy,  6U8, 

pitb,  824. 

694. 

^^                       of  verurnim  virido,  SW. 

Sarino.  7T9. 

of  citmte  af  pimilm. 

piMtur,  454, 

8«ammontam.  698. 

719, 

RMinn,  733. 

Sofimruimv,  698, 

of  gutU-beraliiK  fOt. 

RMinip,  tOI. 

r«n,  611. 

of  iodide  «r  ftf»»fe  Ml 

R#««rr»ft,  ««tf. 

.  775. 

merciiiy,  S3C 

Bv- 

>^MJhtiii,  7h8. 

of  lime,  S4i. 

Rl                     -1. 

?:oillin.  ros. 

of   nitnit«  of    aunHi. 

lUl.u.  .,  ,  .  ..,>., 

SoiHipicrin,  708, 

S19.                                      , 

lihiiUny*  44t. 
JUiein»  «<<». 

ScilUtin,  708. 

4i6» 

Rheum,  e8«. 

Sokr                      785. 

«f  potaw^  tit,  CM. 

KK»deor«tia,  89«. 

Sek 

ofioda^SlU 

RhuUHi.  «71.  ftSe. 

8«p. :--, 

(^   eatMitfcCBAtt    mt    ML 

Rliujglftbrm4i3. 

Scopariu!!.  112. 

457.                            ^ 

R(Mb»)l«  »U,  6d5. 

ScQdantore*^  mixtorc^  &5«. 

RootMi  ebttiiiouii}«,  $49. 

ScQlein.  798. 

476.        ^                  ^ 

Rot*  e«t]tifolim  413. 

Sedative  cxpfMstorviita,  r69. 

of  »ulph»t«  of  ^syite^ 

Qallim.  443. 

Setdliti  Mwdar,  69», 

172. 

Ito*«iD»r3r,  (14  S. 

RoM-wikt«r«  443. 

S«iiia.691. 

476.                           ^i 

RwiJi,  733. 

S*r|-'       "      '  '^ 

Mmits,  7^3,                       ^1 

EoiittAHntif«  1148. 

Sm^l                  3  iron.  477. 

Somiifacicau,  1 1  s.         ^M 

BotUvn,  85:>. 

S«P4u.-   ,,      .  it^m,  512. 

So.pa,2*.     ^       --^^ 
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Spanish  flies,  807. 
Sparteine,  381,  712. 
Bpasmodio  ergotism,  798. 
Spearmint,  648. 

water,  648. 
Spermaceti,  826. 
Spice  plasters,  813. 
Spigeha,  844. 

Marilandica,  844. 
Spinal  oord,  galvanization  of 

the,  »5. 
Spirit  of  ammonia,  331. 

of  anise,  648. 

of  camphor,  121. 

of  chloroform,  153. 

of  cinnamon,  644. 

of  juniper,  731. 

of  lavender,  647. 

of  lemon,  647. 

of  Mindererus,  756. 

of    nitrous    ether,    713, 
756. 

of  peppermint,  643. 

of  spearmint,  648. 
Spiritns,  100.  # 

Ktheris  oompositns,  128. 

ntheris  nitrosi,  713,  756. 

ammonisB,  331. 

ammonin       aromaticas, 
331. 

ehloroformi,  153. 

fromenti,  331. 

vini  Gallioi,  331. 
Squill,  708. 

as  an  emetic,  654. 

as  an  expectorant,  775. 
St.  Ignatius'  bean,  270. 
Star  anise,  648. 
Sticking-plaster,  454,  733. 
Stigmata  of  Zea  mays,  732. 
Stimulating        expectorants, 

759,  765. 
Stomach -pump  siphon,  167. 
StraiU  oil,  542. 
Stramonii  folia,  232. 

semen,  232. 
Stramonium  leaves,  232. 

seed,  232. 
Stronger  alcohol,  331. 

ether,  137. 

spicos,  813. 

water  of  ammonia,  331, 
807. 
Strophanthidine,  376. 
Strophanthine,  376. 
Strophanthus,  376. 
Strychnines  sulphas,  269. 
Strychnine,  253. 

poisoning  by,  264. 
Stupes,  813. 
Subacetate  of  copper,  461. 

of  lead,  455. 
Subcarbonate  of  bismuth,  456. 
Sublimed  sulphur,  680. 
Subnitrate  of  bismuth,  456. 
Succi,  100. 
Succinum,  123. 
Succus  oonii,  325. 

limonis,  432. 
Sugar,  677. 

of  lead,  455. 

of  milk,  677. 
Sulphate  of  aluminium,  445. 


Sulphate  of  ammonium,  331, 
765. 

of  atropine,  232. 

of  bebeorine,  638. 

of  cadmium,  462. 

of  oinchonidine,  586. 

of  cinchonine,  586. 

of  copper,  461,  665,  820. 

of  hyodcyamine,  234. 

of  iron,  476. 

of  iron,  impure,  864. 

of  iron  and  ammonium, 
479. 

of  magnesium,  693. 

of  manganese,  479. 

of  morphine,  171. 

of  nectandra,  641. 

of  potash,  695,  721. 

of  quinidine,  585. 

of  quinine,  564. 

of  sodium,  694. 

of  strychnine,  269. 

of  tine,  459,  665,  820. 
Sulphide  of  calcium,  682. 
SulphiteA,  480. 
Sulpho-sinapisin,  812. 
Sulphovinate  of  sodium,  695. 
Sulphur,  680. 

lotum,  680. 

ointment,  681. 

pnecipitatum,  680. 

snblimatum,  680. 
Sulphurated  antimony,  385. 

lime,  682. 

potassa,  681. 
Sulphuret  of  antimony,  385. 

of  potassium,  681. 
Sulphuretted  hydrogen,  769. 
Sulphuric  acid,  479. 

as  a  caustic,  819. 
Sulphurous  acid,  872. 
Sumach,  443. 
Suppositoria,  101. 
Suppositories    of     asafetida, 
118. 

of  morphine,  172. 

of  sweet  cassava,  824. 

of  tannic  acid,  441. 
Sweet  orange  peel,  646. 
Sweet   spirit   of   nitre,    713, 

756. 
Sweet   tincture    of   rhubarb, 

688. 
Sydenham's  laudanum,  171. 
Sympathetic,     galvanisation 

of  the,  94. 
Syrup,  100. 

of  althaea,  824. 

of  ginger,  645. 

of  iodide  of  iron,  479. 

of  ipecacuanha,  659. 

of  krameria,  442. 

of  lime,  842. 

of  red  rose,  443. 

of  rhatany,  442. 

of  rhubarb,  688. 

of      sarsaparilla,      com- 
pound, 559. 

of  senega,  768. 

of  senna,  693. 

of  squill,  710,  775. 

of  sweet  orange  peel,  647. 

of  tar,  776. 


Syrup  of  the  phosphatee,  com- 
pound, 550. 

of  Tolu.  775. 

of  wild  cherry,  643. 
Syrupi,  100. 
Syrupus  calcis,  842. 

fu»cu8,  677. 
Systemic  remedies,  112. 


T. 

Tabaoum,  315. 

Table  of  proportion  by  meas- 
ure    of   alcohol    contained 
in   one    hundred  parts  of 
different  wines,  etc.,  877. 
Table  of  relation  of  weights 
and  measures  of  the  U.S. 
Pharmacopoeia      to      each 
other,  875. 
Tables  of  relation  of  weights. 
of  the  U.S.  Pharmacopoeia 
to  metrical  weights,  876. 
Table  of  weights  and  meas- 
ures of  the  metrical  sys- 
tem, 874. 
Table  of  weights  and  meas- 
ures of  the  U.S.  Pharmaoo- 
noeia,  875. 
Table  showing  results  of  cold- 
water  treatment  of  typhus 
and  typhoid  fever,  64. 
TsBuiin,  846. 
Tamarind,  677. 
Tamarindus,  677. 
Tanacetum,  782. 
Tannate  of  cannabene,  202. 

of  quinine,  586. 
Tannic  acid,  438. 
Tansy,  782. 
Tapioca,  824. 

porridge,  33. 
Tar,  775. 

ointment,  776. 
water,  776. 
Taraxacum,  561. 
TarUr,  430. 

Tartar  emetic,  385,  665,  573, 
748. 
antidote  to,  391. 
Tartaric  acid,  430. 
Tartrate    of    antimony    and 
potassium,  385. 
of  iron  and  ammonium, 

478. 
of  iron   and  potassium, 

478. 
of  potassium,  721. 
of  potassium  and  sodium, 
695. 
Tea,  beef,  29. 
Temperament,  105. 
Terchloride  of  formyl,  143. 
Terebene,  776. 
Terebinthina,  732. 

Canadensis,  732. 
Tersulphuret    of    antimony, 

385 
Thallin,*634. 
Thebaine,  176. 
Theine,  364. 
Theobroma,  239. 
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^^B 

^^^H             Tborapentic?,  99. 

Tincture  of  sqoilU  710. 

Yaloriimicacitl,  117.        ^^^H 

^^H             Tbyiuok  608,  SJ2. 

of  atraaionmiu,  233. 

Vapor  bfrib,  743.               ^^^B 

^^H             TiiDQ   for    ailiumi»trAtsoD   of 

of  awoot  orango  peel,  647. 

Vaseline,  831.                   ^^^B 

^^H                 drugit,  107. 

of  Tolu*  775. 

Vegetable  acids,  430.       ^^^^B 

^^^H             Tiactiini  fc^rri  cbloridi,  477. 

of  T»larian,  117. 

Veratrfl.lbin«,  399.            ^^^B 

^^^^^^ 

of  valerian,  ftnunoniatodi 

Veratnne^  309.                 ^^^^H 

^^^^^^H                 OplL 

117. 

ointment,  405.           ^^^^H 

^^^^^^f            opli  eampborato^  171. 

of  veratrum  riride,  398. 

Vorotroidino,  392*            ^^^^H 

^^^^^^             up  11  dcodoruta,  171. 

Tobacco.  315. 

Vcratmra  album,  398.      ^^^^H 

^^■^            Tineturue.  lUO. 

To  mil  to  porridge,  33. 

viride.  392.                        ^B 

^^^^^^      Tincture  of  aconito,  418. 

Tonics,  112. 

viride   &a  a  diapborvUii  ^^1 

^^^^^B 

Tmgacantb,  S22, 

H 

^^^^^H              of  liln^B  aud  loyrrbf  001. 

Tragacjautba,  822, 

viride,  reain  of,  395.         ^^M 

^^^^^^^1 

TriuietbyUmiu.  785. 

viride,  tinctare  of,  398.    ^^ 

^^^^^H              of  iisAt'ctida,  118. 

Trinitro-«olluU»se,  835, 

Verdigrb,  461.                                 J 

^^^^H             of  bulliiduiinfl,  230. 

Tripoli  aetinft,  602. 

Veriuioelti  ioup.  30.                ^J 

^^^^^^H 

Trim  ration  of  elaterinin,  702, 

Vermiuidw,  844.                       ^B 

^^^^^^H            of    benzoin,    oompoutid, 

Trochtw,  101. 

Vortiiifugei,  844.               ^j^H 

^^^^H 

Troobisui  auidi  tannicir  440. 

VeHicaturiedf  806.              ^^^^B 

^^^^^^H            of  bitter  orange  peel,  647. 

amniunii  ^iblondi,  768. 

Vieniia  piiste,  817.           ^^^^B 

^^^^B            of  bla€k  hellebore^  705. 

CO  tech  a,  442. 

Vina.                                    ^^^B 

^^^^^H            of  bloixIruuU  O&O. 

ipeoaouanh»,  659,  763, 

Viuegnr.  433.                            ^H 

^^^^H            of  Calabar  bean,  282, 

inorphinro     ct     ipecaoii- 

of  bloodroot,  659.             ^B 

^^^^^^^m            of  cimnM-bb  indite,  203. 

anbie,  659,  764. 

of  lobelia,  an.             ^B 

^^^^^H                  canthandej;,  810. 

Trypsin p  855. 
Turkisb  l.ath.  743. 

oC  opium,  17<f.                   ^B 

^^^^^^^K                   cap}>ic.umr  647. 

of  sanguinnna,  A59.         ^B 

^^^^^^^H             of  titttdwrnotaf  646. 

Turpentine,  732,  746. 

of  ^uill,  710.                     ^B 
Vinnm  afbitio,  332.                   ^B 

^^^^^H 

aji  an  nntbelmiotio^  S5K 

^^^^^H 

slupe*,  735. 

aloes,  691.                         ^B 

^^^^^^H 

Turf»eth  miaor&l,  528. 

ipecacuaohie,  650.          ^^M 

^^^^^H           of  cbloride  of  iron,  477. 

rubrum,  332.                     ^^M 

^^^^^^B           of  cimioifuga,  126. 

Virginia  ^nakerooL,  649.        ^^B 

^^^^^^H            of  einckona,  dSS. 

a. 

Viridme,  392.                           ^B 

^^^^^^B                                     544. 

li'itriftlated  tiLrtar,  605.           ^B 

^^^^^^1            of  colubietiui.  ^07. 

Ulmo^  '^22. 

Volt,                                            ^B 

^^^^^^B            of  columbo,  641. 

fulvft,  822. 

Vomiting,  650.                          ^^B 

^^^^^^B            of  con i am,  325. 

Unbolted  flour,  677* 

Vomiting,  treatment    of  ex-        1 

^^^^H            of 

UnguouhL,  UjU 

ccMivOj  653.                                   i 

^^^^H             of  digiUlifl,  363. 

Autdi  gal  I  lei,  44 1. 

^^^^H            of  galL% 

aoidi  tiinnki^  441. 

^^M 

^^^^^^B             uf  golaomium,  315. 

Unguent uin  untimonii,  391. 

^^^^H             of  gcnti&ii.  638. 

iM|uie  imw,  826, 

Wahoo,  679.                              ^B 

^^^^^^B                 ginji^i^r, 

bolhulonnw;,  231. 

1  Warburg'^  tincture,  689.       ^^M 

^^^^^^B            of  giiaUo,  660. 

galliu,  44. 

Warming  plaster,  814-            ^B 

^^^^^^B           of  guiiLAC;  ftmmoDiated, 

bydrargyri,  523, 

Wash.  bliu:k.  52S.                    ^B 

bjdrmrgyri     ftmrnooiatli 

yellow,  528.                       ^B 

^^^^B             of  bellebore,  705. 

528. 

Wa^becl  tulpbur,  680.             ^B 

^^^^^B                   betiip, 

iodi,  534. 

Water  as  a  diurclio,  706.        ^B 

^^^^B             of 

iodofortui,  541. 

in  tbe  trcattuent  of  oof^^f 

^^^^^^B            of  byiJAcyamus,  235. 

njoierei,  561. 

puleuc!e,  4H.                    ^^M 

^^^^^H             of  tgnaLta,  270. 
^^^^H             of 

piuis  liquidae,  776, 

of  auimutiin,  SO 7.             ^^^ 

plunibi  c4irbonatL  456, 

Wax,  826, 

^^^H             of  kioo.  442. 

potaasiii  iodidi,  536, 

Weigbti  and  measureii  of  tbe 

^^^^H             of  kraineria,  443. 

snlpburi«,  681. 

metrical  ivstem,  87  4. 

^^^^H            of  lobelia,  3 1 1 ,  763. 

voratrinie,  3U9. 

Weights  and  lui-AJsure*  of  tbe 

^^^^B            of  lupnfin, 

xinui  oxidi,  460. 

United    States    PbarmAOO* 

Urefl,  elimtnation  of,  bj  ibe 

pceia*  874. 

^^^^^^B 

skin.  747. 

We*t  India  pepper,  646.         i 

Wheat,  era^^ked,  677.              ^B 

^^^^^H 

Urt'than,  lO.'J. 

^^^^^^1             of  nux  vomioa,  253. 

Urobulylohloralio  *eid,  193. 

Whey,  trine  of,  31.                 ,^B 

^^^^^^B 

Uroohloralic  acid,  184. 

Whiaky,  331.                      ^^^H 

^^^^^^^B            of  ophtfOt  afisetnted,  171. 

Ursin,  729. 

Wbite  arsenic,  408.         ^^^^B 

^^^^^^B            of  opLuni.  oampborated, 

Ur»on.  729. 

galia,  441.                   ^^H 

^^^H 

U*tilag«  uiaidia,  799. 

ginger,  645.              ^^^^B 
hellebore,  39S.          ^^^B 

^^^^^^B            of     opium,     deodorised. 

Uira  urai,  729. 

^^^H 

^^^B 

^^^^^^B             of  quAMia,  637. 
^^^^H             of  Hiatanvt  443. 

V. 

mu£tard,  812.           ^^^^B 

oak,  443.                   ^^^B 

^^^^B         of 

Valerian,  116. 

pepper,  645.                ^^^B 

^^^^^^B             of    rbubarb   and    senna. 

Valflfiaua,  116. 

precipitate,  528.            ^^M 

^^^^H 

Valerianate    of    ammonium, 

precipitate  oiutniefit,  5^^| 

^^^^^B             of  sanguiuai  m,  660. 

iir. 

turpentine,  732.            ^^M 

^^^^^B            of  8eq)eatftHl^  64V. 

of  amyl,  309, 

vitriol,  460.                     ^B 
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White  wax»  826. 

wine,  332. 
Wild  cherry,  642. 
Wine  of  aloes,  691. 

of  antimony,  391. 

of  oolchionm  root,  669. 

of  oolohicnm  seed,  659. 

of  ergot,  798. 

of  ipecacuanha,  669. 

of  lobelia,  311. 

of  opium,  171. 

of  rbnbarb,  688. 

whey,  31. 
Wines,  332. 


Wonnseed,  845. 
oil,  846. 

X. 
Xanthopaooine,  639. 

Y. 

Taupon,  365. 
Yellow  cinchona,  563. 

jessamine,  311. 

oxide  of  mercury,  627. 

sulphate  of  mercury,  628. 

wash,  528. 

wax,  826. 
Young's  rule  for  doses,  106. 


Zea  mays,  stigmata  of,  732. 
Zinc,  459. 

phosphide  of,  496. 
Zinoi  aoetas,  460. 

carbonas        prsscipitata, 
460. 

chloridum,  818. 

oxidam,  459. 

oxidum  venale,  460. 

sulphas,  459. 
Zinoum,  459. 
Zingiber,  645. 
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A  brationa  : 

•olution  of  gutU-percba, 
836. 
Abtcet* : 

tannic  acid,  440. 

alcohol,  342. 

carbolic  acid,  601. 

permanganate  of  potas- 
sittm,  867. 
Achrumntopttia  : 

metal lo-therapy  for,  37. 
Aeiditjf  ♦/  atomack : 

ammonia,  329. 
Acne : 

arsenic,  509. 

ichthyol,  &62. 

iodine,  533. 

phosphorus,  488. 

rosemary,  648. 

solution    of    nitrate    of 
mercury,  819. 
Acne  ritaacea  : 

c^juput,  647. 

solution    of    nitrate    of 
mercury,  819. 
Aeonite-poiaoning  : 

alcohol,  343. 

treatment,  418. 
Adenitia^  auppurattffe : 

iodol,  542. 
Adkeaionaf  breaking  up   of: 

massage,  25. 
Adynamic  fevera  : 

ammonia,  325. 

alcohol,  342. 

camphor,  121. 

digiUlis,  360. 

feeding  in,  26. 

mineral  acids,  478. 

opium,  172. 

cnlorate    of    potassium, 
726. 

acetate    of    ammonium, 
756. 

spirit  of  nitrons  ether, 
713,  757. 

turpentine,  732. 

valerian,  116. 
Afpte  : 

chloroform  for,  150. 
Alcoholic  intoxication  : 

ammonia,  328. 
Alimentary  infiammation : 

demulcents,  821. 


Alopecia  : 

jaborandi,  755. 
Amauro9ia : 

strychnine,  263. 

santonin,  847. 
Amenorrhcea  : 

iron,  778. 

cantharides,  742. 

aloes,  690,  778. 

turpentine,  736. 

emmenagognes,  778. 

myrrh,  778. 

hellebore,  779. 

iron,  782. 

savine,  779. 

senega,  768. 

rue,  780. 

apiol,  781. 

gossypii    radicis   cortex, 
799. 

guaiac,  782. 

cotton  root,  799. 

permanganate  of  potas- 
sium, 782. 
Ammoniacal  urine : 

boracic  acid,  872. 
Anttmia  : 

iron,  475. 

quinine,  581. 
Anmatheaia  of  akin  : 

electricity,  93. 

metallo-therapy,  87. 
Aneuriam  : 

digitalis,  359. 

iodide  of  potassium,  535. 

ergot,  794. 
Angina  : 

gum  arable,  822. 

carbolic  acid,  602. 

chlorate    of    potassium, 
727. 
Angina  pectoria  : 

nitrite  of  amyl,  305. 

nitrite      of     potassium, 
307. 

nitrite  of  sodium,  307. 

nitroglycerin,  309. 
Anginoae  acarlet  fevcr^  67. 
Animal  poiaoning  : 

ammonia,  329. 

alcohol,  343. 
Anorexia  : 

quassia,  637. 

gentian,  638. 

columbo,  641. 

chamomile,  649. 
67 


Aortic  diteaae  : 

digitalis,  358. 
Aphthoua  tore  mouth  : 

chlorate    of    potassium, 
726. 

borax,  871. 

carbolic  acid,  601. 
Apoplexy  : 

ergot,  795. 
Araenical  poisoning  : 

treatment,  512. 
Arterial  excitement : 

aconite,  416. 

antimony,  390. 

gelsemium,  312. 

veratrum  viride,  397. 
A«caridea  : 

anthelmintics,  844. 

oil  of  csjuput,  647. 
Aacitea  : 

elaterium,  702. 

cathartics,  676. 

chlorate    of    potassium, 
727. 

jalap,  697. 
Aathenopia  : 

strychnine,  264. 
Aathma  : 

belladonna,  221. 

emetics,  650. 

eucalyptus,  589. 

gelsemium,  314. 

hyoscine,  238. 

grindelia,  765. 

stramonium,  233. 

ansBsthetics,  112. 

ether,  142. 

chloral,  187. 

nitrite  of  amyl,  305. 

lobelia,  311. 

nitroglycerin,  309. 

tobacco,  319. 

arsenic,  510. 

iodide  of  potassium,  535. 

valerianate  of  amyl,  309. 

pyridin,  760. 

sulphuretted    hydrogen, 
770. 
Ataxic  pneumonia,  115. 
Atherowa  : 

digitalis,  359. 

!  ^' 

!    Bed-aorea  : 

\  chloral,  186. 

I  protectives,  835. 
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^H 

^^^^^^^H               ffellad  on  Hit.  poisoning  : 

BroHt!kiti§  : 

Cardiac  ditifn**-.  ^hrf>m£ef 

^^^^^^H 

ohloral,  180. 

Teratrum  viride^  SB". 

^^^^^^^B                Bilia  rif  tvf 

ohloride   of    ammoniai% 

Cardiac  drop*jf  : 

Hr                                       beUailoana,  222. 

767, 

caffeine,  364, 

^■i                                         emetk>«,  55a. 

eenegu,  768. 

Muill,  710. 

^H                                         J^lVi'a  *l*  /e  rer  .• 

alkalies,  759. 

digitali-,  359,711. 

^H                                        qaininc,  ^83. 

pyridin,  760. 

adonidinc^  ^8S, 

^H                                         (siilouid,  (^85, 

amuiotiliio,  76i*, 

Cardiac  failure  : 

^H                                      JiiborundU  7^1. 

garlitv  775. 

ammonia,  329. 

^H                                          Wurburg's  tlnctura,  5S8. 

«qtiili»  775, 

nitrite  of  amjrl,  30dw 

^H                                       Btliou»He*9  : 

oil  of  »anduUwood,  735. 

Oardiiilyin  : 

^M                                          muriate     uf      JimnioQiji, 

strychnine,  264. 

antacids,  837. 

■                                           7(S7. 

iulphurotted     hydrogen, 

charcoal,  858. 

nitro-hrdroablorii}    acid, 

770, 

CaHcB  i 

485. 

tar,  776. 

cod-llrer  oil*  54«. 

calotneU  6Bfl. 

teri'bene,  77*?, 

aloirea,  644.                 ^M 

Burgundy  pitch,  814, 

Caiarati :                         ^^1 

poUufBium  ftaliSf  720, 

dcijjuleents,  820, 

phosphorus,  4^8*       ^^1 

ttiraxaouoit  561. 

tiquoriue,  824. 

atropine,  227-            ^^H 

5i7##  : 

Brtmchorrhftfi : 

Catarrh :                             j^H 

eftustio  putiLah,  810, 

gHllioiu^ia,  441,760. 

baleam  of  Peru,  77*:^ 

BluUder^  irritable  : 

alum,  444. 

balnm  of  Tola«  774. 

but'ha,  728. 

astringenta,  762. 

chloride   of   ammoniiuii| 

ht»p&p  124. 

Brui4e* : 

763. 

tiiireim,  728. 

IndiAQ  oom  lulk^  732, 

eampbor,  121. 
i(jbthyol,  562, 

flai:ieed,  824. 

Eu  Iph  uretted     h/drgfofl. 

BUnnon-katfia  : 

BuboitM  : 

770. 

iiKiol,  5 J  2, 

iodoforuj,  537. 

Catarrh,  chronic  : 

ffoiY* ; 

cbloml,  186. 

aaafetida,  IIS. 

coeAtne,  250» 

Bunt*  : 

Catarrh,  of  bladder  • 

phuaphorUB,  4S8, 

C>%rron  oil,  842. 

bencoio  aoid.  773. 

Bulphiilo  uf  oalciumi  6i$2. 

carbonate  of  lead,  456. 

juniper,  020. 

mentUul,  (107. 

earbulie  acid,  601,               i 

^indelia,  765.            ^^ 

Bulphuruiud  time,  682. 

iohthyol,  502. 

tbymol,  609.             ^H 

Boieef  CO  mp  in  int : 

Kcntinb  ointment,  814. 

bethol,  025.                ^H 

rhubarb,  GSt*. 

^?balk,  843, 

salol,  024.                     ^ 

Hruiu'9oft<smntj  .* 

Burtm^  inflamed: 

nanbtbalol,  625. 
Catarrh^  rujfocativ*  : 

phosphorus,  4S8. 

c*rb6li<3  aoid  injeotioiw^ 

liriyht^K  diittniit : 

602. 

alhum,  77.'*. 

caflTeiDft,  373. 

apomorpbine.  661. 

cream  of  tATtAt^  721. 

expeetoranU,  759. 

[                                        JAborandi,  754. 

C. 

garlic,  775. 

giiUic  lusid,  441. 

Cnck^xia  : 

emetics,  750, 

iodide  of  potOB^ianif  534. 

glycerin,  830. 

Catarrhal  jttHftdtcw  : 

lincttiro  of  the  chloride 

Calculi: 

citric  acid,  4^3, 

of  iron,  477. 

anaefithetice,  112. 

benioio  acid,  773. 

diuretiej^,  7flU, 

ben  solo  acid,  773. 

expectoratiis,  76V, 

diiiphoreticii,  556. 

calculi,  222. 

Catarrhal  pHcumotiiti  : 

wiitiar,  7U6,  834. 

water,  834. 

ood-Uver  oil.  546. 

1                                    BroHi'hint  fOPtttioH  : 

Canetr  .- 

alteratives,  113,  763. 

listri agents,  762. 

arB«nle,  817. 

iodine,  759. 

BroHcftitU : 

rcsorcin,  611, 

sulphuretted    hjdroeva 

Klterativfiii,  763. 

Cbian  turpentine,  737. 

\M. 

•atiimociy,  390. 

chloral,  188, 

Cerebral  ej-citemeut : 

apouiorphia,  064. 

(ionium,  325. 

bromide     of    potaaslimi 

■wfetldA,  118. 

sol  ution  of  nitrate  of  mer- 

292. 

ColftburbeiiQ,  2S1. 

cury,  819. 

Cerebral  ^o/teniny  : 

GoniniN  25 U. 

iodoform,  539. 

ohoaphonui  in,  488* 
Oereot'itia  : 

benzoic  acjid,  773. 

Cancer  of  atomach  : 

oil  of  ttmbor,  123, 

malt,  855. 

electricit/,  94* 

lobelia,  310. 

Canrrttm  onn : 

ChancrcJi : 

1                                        oil  of  eucalyptus,  591. 

nitric  ftcid,  483. 

iodoform,  539. 

oil    of    turpentine,    735.  i 

Carbuncle : 

escharotics,  815. 

764. 

coi<>uine,  250, 

CatK^uoin'spaate,  818. 
solution     of     nitrate    ( 

tartar  emetic,  396. 

inenlbot,  607. 

ciiuicifuga»  126. 

Caroitvtiti't  nf  ikitima^h  : 

raerwurjr,  810. 

opium,  105. 

bifltnutk,  458. 

oorro«ive           iubltm«| 

aaaguinaria,  659. 

Cardiac  di9ta»m^  chronic  * 

819. 

ooiHiiba«  739. 
1                                      oiibeba,  741. 

aconite,  416. 

black  and  yellow  w«alM 

di(5Jtali«.  .357. 

528. 

^^t                                       f^riadelia,  705. 

lloffmunn**        anodyne, 

resorcin,  611. 

^H                                       inhalationfi,  763. 

123. 

chloride  uf  doe^  8|g^ 

^H                                       ipeciicuiinbii,  058. 

nitrite  of  amyl,  305. 

iodol,  542. 
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Chancre* : 

nitric  aoid,  483,  819. 
Chapped  handiy  liptf  nipplea  : 

benzoic  acid,  774. 

solution  of  gutta-percha, 
836. 
Chloral'poUoning  : 

treatment  of,  186. 
Cholera  : 

ammonia^  330. 

camphor,  121. 

chloral,  187. 

sulphuric  acid,  480. 

nitrite  of  amyl,  306. 

salol,  624. 
Cholera  infantum  : 

sulphuric  acid,  480. 

chlorate    of    potassium, 
727. 

reaoroin,  610. 

cold,  69. 
Cholerine  : 

ipecac,  657. 
Okordee  : 

brominated        camphor, 
121. 

hops,  125. 

camphor,  121. 
Chorea  : 

arsenic,  509. 

Calabar  bean,  281. 

cimioifuga,  126. 

chloral,  187. 

conium,  325. 

bromide  of  iron,  478. 

bromide  of  sodium,  479. 

lobelia,  311. 

oxide  of  tine,  460. 
Oirrho9ia  : 

nitro-hydrochloric    acid, 
485. 
Cold^  a  general : 

Dover's  powder,  749. 

hot  baths,  743. 

diaphoretics,  745. 

alcohol,  758. 

boneset,  641. 

eupatorium,  641. 

garlic,  775. 

glycjrrhiza,  824. 
Colic : 

asafetida,  117. 

atropine,  287. 

belladonna,  221. 

cajuput,  647. 

chloroform,  150. 

ether,  142. 

antacids,  837. 

ginger,  645. 

opium,  165. 

valerianate      of      amyl, 
309. 
Colica  pictonum  : 

alum,  445. 

sulphuric  acid,  480. 

belladonna,  221. 

chloroform,  150. 

Epsom  salt,  693. 
Oolitia : 

nitrate  of  silver,  469. 

sulphate  of  magnesium, 
693. 

injections,  674. 


Collapse : 

ammonia,  330. 

belladonna,  223. 

digitolis,  359. 

epispastics,  805. 

heat,  55. 

mustord,  805. 

Warburg's  tincture,  689. 
Colliquative  eweate  : 

gallic  acid,  441. 

alum,  444. 

sulphuric  acid,  480. 

belladonna,  223. 

ergot,  794. 

ipecacuanha,  657. 
Condylomata  : 

nitric  acid,  819. 

chromic  acid,  820. 

carbolic  acid,  601. 
Congestion  of  brain  : 

elaterium,  702. 

ergot,  795. 
Congestion  of  cord  : 

ergot,  795. 
Congettiony  hepatic  : 

nitro-hydrochloric    aoid, 
485. 

calomel,  686. 
Congeetion,  renal: 

juniper,  731. 
Conjunetttfitia  : 

alum,  444. 

sulphate  of  copper,  461. 

nitrate  of  silver,  467. 

yellow  oxide  of  mercury, 
527. 
Constipation  : 

alum,  445. 

compound  cathartic  pills, 
698. 

aloes,  690. 

citrate    of    magnesium, 
694. 

belladonna,  221. 

Epsom  salt,  693. 

strychnine,  264. 

manna,  678. 

general  treatment,  677. 

Calabar  bean,  282. 

cascara  sagraida,  679. 

castor  oil,  683. 

podophyllum,  700. 

magnesia,  679. 

cracked  wheat,  677. 

bran,  677. 

unbolted  flour,  677. 

Indian  meal,  677. 

forced  enomata,  674. 

rhubarb,  688. 

sulphur,  680. 

gamboge,  703. 

seidlits  powder,  695. 

oroton  oil,  704. 

wahoo,  679. 
Consumption : 

cod-liver  oil,  545. 
Contusions : 

iohthyol,  562. 
Convulsions  : 

anaBMthetios,  112. 

bromide    of    potauiam, 
292. 

brominated  camphor,  122. 


Convulsions  : 

chloral,  186. 

emetics,  650. 

garlic,  775. 

lobelia,  311. 

nitrite  of  amyl,  301. 

corpulence,  44. 
Corynu: 

bismuth,  458. 

cocaine,  250. 

cubebs,  741,  782. 

errhines,  802. 

glycerin,  829. 

nitrite  of  amyl,  306. 
Cough f  to  quiet : 

belladonna,  222. 

prussic  acid,  427. 
Cramps  of  pregnancy  : 

chloral,  187. 
Oroupf  membranous  : 

alum,  445. 

glycerin,  829. 

ipecacuanha,  635. 

jaborandi,  755. 

lime-water,  842. 

mercury,  519. 
Cuts: 

solution  of  gutta-percha, 
836. 
Cystitis,  chronic  : 

arbutin,  729. 

bethol,  625. 

boraoic  acid,  872. 

buchu,  728. 

iodine,  533. 

pareira  brava,  728. 

naphthalol,  625. 

uva  ursi,  729. 

turpentine,  735. 

copaiba,  738. 

oantharides,  742. 

salicylic  acid,  620. 

resorcin,  610. 

tea  mays,  732. 
C^storrhoea  : 

ergot,  796. 

D. 

Debility  : 

prunus  Virginiana,  642. 

cod-liver  oil,  547. 
Delirium  of  low  fevere  : 

musk,  115. 

valerian,  116. 

opium,  166. 

chloral,  185. 

blisters,  806. 
Delirium  tremens: 

digitalis,  360. 

brominated        oamphor^ 
122. 

veratrum  viride,  396. 

hops,  124. 

hyoscine,  238. 

opium,  164. 

bromide    of    potsMiam, 
292. 

chloral,  185. 

croton  oil,  704. 

gamboge,  703. 
Depression : 

treatment  of,  40. 
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DtrwuU  gromiJu  : 

ehromie  ftdd,  820. 
nitrie  aod,  819. 
Diahttt*: 

Meeharin,  831. 
opium,  166. 
gijeerin,  830. 
carbonate     of 

727. 
thjmol,  809. 
ealol,  624. 
ergot,  795. 
Diahtte*  tMtpidwt : 
opium,  186. 
ergot,  796. 
Diarrkcea  : 

aromatict,  843. 
tannic  acid,  440. 
catechu,  442. 
coca,  261. 
cold,  69. 
antacids,  837. 
bsmatozylon,  442. 
alum,  444. 
aceUte  of  lead,  455. 
bismuth,  468. 
eucalyptus,  689. 
oil  of  oajuput,  847. 
thymol,  609. 
•yrup  of  lime,  842. 
geranium,  443. 
ipecacuanha.  654. 
sulphuric  acid,  480. 
magnesia,  680. 
nitrous  acid,  483. 
camphor,  121. 
opium,  166. 
pepsin,  864. 
resorcin,  610. 
belladonna,  223. 
strychnioe,  264. 
castor  oil,  6»3. 
rhubarb,  088. 
rhatany,  442. 
ergot,  794. 
lime-water,  842. 
charcoal,  868. 
kino,  442. 
Viarrhasn,  chronic  : 
bismuth,  458. 
sulphate  of  copper,  461. 
sulphate  of  iron,  476. 
sulphate  of  zinc,  469. 
nitro-niuriatic  acid,  486. 
magnesia,  680. 
oxide  of  zinc,  460. 
copaiba,  739. 
ergot,  795. 

phosphate     of     sodium, 
094. 
Dig  Italia -pot  Honing  : 
treatment,  361. 
Dilatation  of  heart: 
digitalis*,  350. 
convallaria,  374. 
Diphtheria : 

benzoic  acid,  773. 
carbolic  acid,  601. 
cold,  57. 
borax,  871. 
resorcin,  611. 
jaborandi,  756. 
papain,  S50. 


Diphtheria  : 

tincture  of  the  blonde 

of  iron,  477. 
muriatic  acid,  482. 
snbenlphate  of  iron,  477. 
chlorate    of    poCassioa,  i 

726. 
lime-water,  842. 
ealieylic  acid,  820. 
IHpktkeritie  paralyit :  ' 

electricity,  90. 
Di^loeatiom :  | 

anjMtheties,  112. 
Diure^Uf  ejreetnve  : 
turpentine,  735. 
Drap*y: 

diaphoretics,  746. 
antihydropin,  713. 
bitartrate  of  potaMium, 

721. 
blisters,  806. 
caffeine,  373. 
cathartics,  676. 
oolocynth,  697. 
oonrallarin,  376. 
copaiba,  738. 
.  digiUlis,  367,  711. 
elaterium,  7U2. 
gamboge,  703. 
hot  baths,  744. 
jaborandi,  764. 
jalap,  697. 
Bcoparius,  712. 
senega,  768. 
spirit  of  nitrous  ether, 

768. 
squill,  710. 
veratrine,  406. 
Drunkard* $  ofltjnamiaf  647. 

strophanthua,  378. 
Dytentertf  : 

acetate  of  lead,  466. 

cathartics,  676. 

cold,  70. 

nitrous  acid,  483. 

opium,  165,  170. 

iodine,  533. 

ipecacuanha,  657. 

calomel,  686. 

castor  oil,  683. 

chlorate     of    potassium, 

727. 
copaiba,  738. 
ergot,  794. 
flaxseed,  824. 
glycerin,  829. 
Diftmenorrhopa  : 

acetate    of    ammonium, 

750. 
aloes,  671. 
apiol,  7H1. 
antipyrin,  629. 
go?sypii    radicis   cortex, 

799. 
ginger,  645. 
belladonna,  221. 
camphor,  122. 
guaiac,  559,  782. 
nitrite  of  amyl,  306. 
cotton  root,  799. 
Diftpapttia  : 

alcohol,  343. 
antacids,  837. 


Dftpeptin: 

ekaraial,858. 

giBger,  845. 

paaereatiii,  854. 

papain,  868. 

pipcrin,  648. 

magDesia,  679. 

pepeiB,  854. 

mnriatie  acid,  482. 

nitrate  of  filrer,  469. 

pepper,  648. 

nitric  acid,  483. 

asaretida,  US. 

sodii  earbonas,  841. 

strychnine,  284. 

Cklabar  bean,  272. 

taraxacum,  681. 

terebene,  777. 

wahoo,  679. 
Dytpncta  : 

strrchnine,  284. 

Calabar  bean,  282. 
Dyturia  : 

eonium,  325. 


Senema  : 

arsenic,  609. 
menthol,  607. 
ichthyol,  662. 
glycerin,  874. 
oxide  of  sine  ointment, 

460. 
papain,  866. 
resorcin,  610. 
Effusion f  pericardial : 

iodide  of  potassium,  634. 
squill,  71U. 
Effusion,  pleural : 

io«iide  of  potassium,  634i 
squill,  71U. 
Emphy*(inn  : 

strychnine,  263. 
Empyema  : 

iodine,  633. 
Endocarditis  : 

mercury,  519. 
Enteritii  : 

nitrate  of  silver,  469. 

opium,  165. 

sulphate  of  magnesium, 

093. 
chlorine,  868. 
castor  oil,  683. 
flaxseed,  824. 
slippery  elm,  822. 
Enteritis,  obstructive  : 
calomel,  686. 
ulmus  fulva,  822. 
flaxseed.  824. 
Ephemeral  fever  : 
aconite,  416. 
Epididr/mitis  : 

nitrate  of  silver,  469. 
Epilepni/  : 

oxide  of  zinc,  460. 
nniinoniated  cof»per,  46 
nitrate  of  silver,  469. 
antipyrin,  629. 
auiE.^thotios,  112. 
antifebriu,  636. 
camphor,  121. 
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Epilepsy : 

bromide     of     camphor, 
121. 

ergot,  795. 

Calabar  bean,  282. 

borax,  872. 

bromide    of    potassium, 
292. 

bromide  of  sodiam,  296. 

bromide      of      lithium, 
296. 

bromide  of   ammonium, 
295. 

lobelia,  309. 

nitrite  of  amyl,  305. 

paraldehyde,  194. 

santonin,  849. 
Epiataacia  : 

tannio  acid,  440. 

ergot,  794. 
Epithelioma  : 

resorcin,  611. 

papain,  856. 
Enf§ipela«  : 

nitrate  of  silver,  468. 

benzoic  acid,  773. 

borax,  871. 

iobtbyol,  562. 

sulphate  of  iron,  475. 

tincture  of  the  chloride 
of  iron,  477. 

belladonna,  223. 

antipyrin,  629. 

quinine,  580. 

iodine,  533. 

carbolic  acid  ii^ections, 
602. 
Exhau9tion  : 

Warburg's  tincture,  589. 
Exophthalmie  goitre: 

iodine,  533. 


Fmeal  accumulation: 

black  draught,  692. 

Epsom  salt,  693. 
Failure  of  heart : 

ammonia,  329. 

digitolis,  357. 
Fattjf  heart: 

nitrite  of  amyl,  306. 
Faucet^  irritation  of: 

acacia,  822. 
Faueiti*  : 

nitrate  of  silver,  467. 
Feeble  digeation  : 

feeding  in,  30. 
Feet,  tender: 

tannic  acid,  440. 
Felon  : 

nitrate  of  silver,  469. 

carbolic  acid,  601. 
Fetid  expectoration  : 

carbolic  acid,  763. 
Fever : 

acetphenetidin,  636. 

antipyrin^  628. 

antifebrin,  u34. 

kairin,  635. 

digitalis,  360. 

thallin,  635. 

aconite,  416. 


Fever : 

cold,  59. 
chloral,  187. 
gelsemium,  314. 
muriatic  acid,  482. 
nitric  acid,  483. 
ammonia,  329. 
salicylic  acid,  619. 
tartar  emetic,  390. 
lemon -juice,  433. 

Suinine,  580. 
iaphoretics,  747. 

jaborandi,  754. 
Fibroid  tumore  of  uterus  : 

ergotin,  795. 
Fissure  of  anus  : 

belladonna,  222. 

benzoic  acid,  774. 

cocaine,  250. 
Fragilitas  o««ium; 

phosphates,  550. 
Frost-bites : 

ichthyol,  562. 
Furuncles  : 

See  Boils. 


Oalaetorrhoea  : 

ergot,  795. 
Oall-stones  : 

sodium,  840. 
Gangrene : 

nitric  acid,  483. 

carbolic  acid,  601. 
Oangrency  hospital : 

nitric  acid,  483. 

bromine,  820. 
Oastralgia  : 

alum,  445. 

bismuth,  458. 

manganese,  479. 

prussic  acid,  527. 

arsenic,  510. 
Oastrie  catarrh  : 

chloride  of  ammonium, 
767. 

papain,  856. 

oismuth,  458. 
OoMtrie  crisis  : 

antipyrin,  629. 
Oastrie  ulcer  ; 

nitrate  of  silver,  469. 

oil  of  turpentine,  735. 

resorcin,  610. 
Oastrie  uneasiness  : 

antacids,  837. 
Gastritis  : 

nitrate  of  silver,  469. 

veratrum  viride,  397. 
Oastro-enteritis  ; 

chlorine  water,  868. 
OlandSf  enlarged  : 

ammoniac,  769. 

carbolic  acid  iigections, 
601. 

conium,  325. 

iodine,  533. 

mercury,  521. 

sulphurated  lime,  682. 

cod-liver  oil,  546. 
Olaueoma  : 

atropine,  223^ 


Oleet: 

tincture  of  the  chloride 
of  iron,  497. 

thallin,  635. 

turpentine,  736. 

cantharides,  742. 
Ooitre : 

iodine,  533. 
Oonorrhcea  : 

acetate  of  zinc,  460. 

antimony,  390. 

arbutin,  729. 

thallin,  635. 

benzoic  acid,  773. 

bismuth,  458. 

bromide    of    potassium, 
293. 

oil  of  sandal-wood,  731. 

nitrate  of  silver,  468. 

oil  of  erigeron,  731. 

tartar  emetic,  390. 

pareira,  728. 

copaiba,  738. 

cubebs,  740. 

kawa,  742. 

matico,  741. 

quinine,  585. 

resorcin,  610. 
Oonorrhoeal  rheumatism  : 

salicylic  acid,  619. 
Oout : 

arsenic,  510. 

carbonate     of     lithium, 
727. 

ether,  142. 

iodide  of  potassium,  536. 

ichthyol,  562. 

lithium,  727. 

magnesia,  680. 

cod-liver  oil,  547. 

colchicum,  555. 

potassium,  722. 

rubefacients,  811. 

sulphuretted    hydrogen, 
770. 
Ooutf  retrocedent : 

ether,  138. 
Granular  conjunctivitis  : 

sulphate  of  copper,  461. 
GranulationSf  exuberant : 

burnt  alum,  444. 

sulphate  of  copper,  820. 

sulphate  of  zinc,  820. 
Gravel : 

stigmata  of  Indian  com, 
732. 

water,  834. 

benzoic  acid,  773. 
Graves* s  disease  : 

iodine,  533. 
Gums,  retraction  of: 

iodine,  533. 

H. 

ffaematemesis : 

tannic  acid,  440. 

gallic  acid,  441. 

subsulphate  of  iron,  476. 

oil  of  turpentine,  736. 
Haematuria  : 

gallic  acid,  441. 

turpentine,  736. 
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^H 

^^^H                Hmmopt^§i» 

t   ffemorrhnidtt : 

Hytteria :                       ^^^^^ 

^^M                        mlum. 

tobacco,  317- 

brominat^d        oamphor,       1 

^^^^^^                »o«ttite  of  te&tl,  455. 

ergot  in,  706. 

122.                                     J 

^^^^^^^L              galUc 

Heptitic  ab*ct*»  : 

eocaine,  251.                   ^H 

^^^^^^^B               ipooacu&nha,  658. 

cliloride   of  ammoniami 

musk,  115.                      ^H 

^^^^^^H              aabduljilmte  of  iroo,  476. 

767. 

Talerian,  116.                 ^^1 

^^^^^H              opitiin, 

^^^^^^H               oil  of  turpcQtino,  736. 

esobaraiicSy  SI 5. 

vaJeriaoic  acid,  116.       ^^M 

Hepatic  eolic  : 

a«afetida,  118.                  ^M 

^^^^^^H              Miringtint      mbalAtioofl, 

ralariaoaie  of  acayU  dm. 

^^^B 

Hepatic  cottgettlon  : 

oonium,  320.                   ^^B 

^^^^■^ 

nitric  aotdf  483. 

electricity,  94.                ^H 

^^^F              Btty  /«f«'' 

Ditro-muriatic  acidj  485. 

^^^m                       cocaine.  250. 

dandelion,  430. 

ether,  142.                         ^H 

^^^B                          4ulnine,  584. 

lemon-juice,  433. 

oil  of  wormaeed,  846.             I 

^^H                            reiiurciu,  610. 

chlorine,  868. 

ail  of  amber,  123. 

^^^K                   Headache : 

hjdragogueft,  868. 

^^^m                        ftttimoiijit,  J^3I>« 

Hepntic  torpor  : 

nium,  116. 

^^^ft^^                 *»ti]>>rm,  629. 

lemon  juioe,  433. 

Talerianate  of  amyl,  30iL       | 

^^^^^L               antacids,  637. 

ehloride   of  animoaimm. 

Hyalericat  pnroijfeit :           ^^M 

^^^^P               caffeine, 

767. 

eleotdcitj,  00,               ^^B 

^^^^^^^                magnesia,  693. 

potadb  aalta^  720. 

^^^^^^ 

^^^r 

ealomel,  685. 

^^^^^^M 

^^^H                   Ifrartbum  ; 

waboo,  679* 

^^^^B 

^^^B                         anUcidft,  837. 

ohimta,  641, 

Impotence                          ^^^^^H 

^^^^^                 Jhart-di^9a»« 

Hep  fit  it  \M  : 

turpentine,  736,             ^^B 

^^^^^^.                  aoopitt;, 

DUrO'Wuriatlo  aeid,  458. 

IncotttitteHce  o/  urine  :          ^^^ 

^^^^^H              AdoiiiUine,  :jS3. 

,     mercurv,  510. 

belliMlooDa,  222.                    1 

^^^^H               coDvalUria, 

ebloride   of    amiaonitim, 

bromide  of  inrn,  Atl,     J 

^^^^^^H 

767. 

chluralt  187,                    ^H 

^^^^^^H                Hutfinunti'a         aoodjOO, 

Hernia  : 

Btrycbnine,  264.             ^^B 

^^^^H 

forced  enemata^  674, 

turpentine,  736.              ^^B 

^^^^^H               Teratrum  ririfle,  307. 

Hiccoutjh  : 

In  di^e$t     n                                ^^B 

^^^^V              nitrite  of  atnyl,  306. 

belladonna,  221. 

charooA.1.  858.            ^_^^B 

^                        sparteine^  .^Sl. 

cbloralp  187. 

pepsin,  554,             ^^^^B 

^^H                        Btropbantbiu,  378. 

etber,  142. 

IndHratrd  fftuit-de  :          ^^^^^B 

moi^k,  115. 

iodine,  533.              ^^^^B 

^^H                      prunui  Virgmiana,  642. 

oil  of  amber,  123. 

Infant ih  eotic  :                       ^^^M 

^^M                       cold, 

Hoepitnl  ffan^rene  : 

aftafetida,  118.                ^H 

^^^^B                  HemimntRtthwa,  37. 

bromine,  fi20. 

Infantile  eoNri«l«toMi  .*          ^^H 

^^^1                 Htmierattia 

nitric  acid,  483. 

aaiMthetics,  112.           ^^B 

^^H                       anttpjriti,  620. 

Hifdrortle^ : 

aaafetida,  118.                ^H 

^^^H                 RtmipUtjia 

iodiuu,  5.'13. 

bromide    of    potaaaisij^H 

^^H                        alectriclty.  00. 

carboJie  actd^  602. 

202.                          ^^1 

^^H                      BtrjrobniiiQ,  262. 

HjfdrocepholuK ; 

bromi  Dated         oampboti      \ 

^^H                        tnassagCp  25. 

iodide      of      potaBnom, 

122.                                       J 

^^^H                   Bemnrrhfifje  from  the  bow«U  : 

535. 

chloral,  187.                     ^^ 

^^H 

iodoform,  538. 

oil  of  amber,  12d«         ^^B 

^^^H                          tAHuie  acid,  440, 

ffj^dfftphttbiii : 

garUc,  775.                      ^^H 

^^^H                        oil  of  turpeotine^  734. 

e&uharoticB^  815. 

fn/antiU  diarrhiifa  :                      1 

^^^H                       Buhsulphute  of  iroD^  476* 

chlorate    of    potaBBium. 

pboephate     of      eodiitm.     J 

^^^H                    Hemorrkot/eti 

726. 

604.                              ^J 

^^^B                        a«triB^enU|  437. 

Bvpermmia,  pulmonary  : 

thymol,  600.                    ^H 

^^^^^^                 oil  of  «ngeron,  73 1. 

ergot,  795. 

In/a  Hiitt  pH  ra  tjfim  .*              |^^B 

^^^^^^^L               oil  of  vueatyptuj,  5&0. 

H^per«»the*ia  : 

electrioitj,  89«                ^^B 

^^^^^^^B               Bulpburk  acid*  480. 

eleoiricitj  in,  93. 

maasage.  25.                    ^H 

^^^^^^B 

Hyperemeeie : 

■irychnioe,  264.              ^H 

^^^^^H              ittb«ulphat«  of  iroo,  476. 

treatment,  651. 

Injiummtitit'nt ;                          ^^B 

^^^^H 

Ejfperp^rcjtia  : 

b<»rax,  871.                       ^^M 

^^^^H              acetate  of  lead*  455. 

qui  nine,  580. 

coM,  56.                              ^H 

^^^^^H              ohiiirate    of    p<}taulum, 

salioylio  acid,  619. 

lead,  455.                          ^M 

^^^^ 

H^pertrttphtf  of  krtirt  ; 

bliaUT*,  fi06,                        ^™ 

^^^^r                       oooamts  250. 

digitalift,  356. 

Ditratt'  of  silr«r,  469. 

^^^^^^^         HemarrkoidB : 

aconite,  416. 

tartar  «aielio.  ;tOO. 

^^^^K              eooai&e, 

H^ptrtnrphff  uf  uieru*  : 

mercury,  510, 

^^^^H              Uniilo  ooid,  440. 

ergot,  796. 

earbolio  acid,  !$01. 

^^^^^^B               Btramoniuiu,  233. 

HypQehQndr*ti§u  : 

Btramonitim,  233. 

^^^^^H               glj43enu«  B30. 

alcohol,  ^i2. 

copniba.  738. 

^^^^H 

electricity,  97. 

terebcne,  777.                 ^m 

^^^^^H              Gblorate    af    potMaiam, 

HyitUria  : 

Injiammmtory  feeer  :             ^^H 

^^^H 

antispasmodiad,  112, 

tartar  emetic,  748.       ^H 

^^^^H              sulpbur, 

bromide    of    poiaasiam, 

InMamtff,  238.                            ^H 

^^^^H              aloes. 

2«J2. 

Intermittent  ftPer  :                  ^^B 

^^^^B 

bromide  of  sodioio,  206. 

anenlo,  507.          ^^^^^B 
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InUrmtttent /ever : 

aoiol,  781. 

ebloroform,  146. 

chloride  of   ftmmonium, 
767. 

diaphoretics,  746. 

eucHlyptus,  589. 

geigeinium,  31.3. 

ipecacuanha,  658. 

hot  baths,  743. 

nitrite  of  amjl,  306. 

piperin,  646. 

quinine,  583. 

salicylic  acid,  619. 
Intertriffo  : 

chalk,  843. 

ichthyol,  662. 
Inteatinal  catarrh  : 

chloride  of   ammonium, 
767. 

cathartics,  674. 

eucalyptus,  689. 

forced  enemata,  674. 

Calabar  bean,  282. 
Intestinal  djfs/tepeia  : 

muriatic  acid,  482. 

Calabar  bean,  282. 
Intesttnetf  injlammation  of: 

slippery  elm,  822. 
Intuaeutception  : 

forced  enemata,  674. 
loditnif  530. 
Iritis  : 

atropine,  223. 

mercury,  519. 
Irritable  bladder: 

hops,  124. 
Irritable  heart: 

digitalis,  358. 

sparteine,  381. 
Irritative  /evert : 

aconite,  416. 
Iteh  : 

sulphur,  680. 


Jaundice  : 

emetics,  650. 

lemon -juice,  432. 

nitro-muriatio  aoid,  486. 

potassium  salts,  720. 

calomel,  686. 

forced  enemata,  673. 

ipecacuanha,  658. 
Jointtf  chronic  inJiamwMtum 
of: 

blisters,  806. 

cod-liver  oil,  546. 

mercurial  plaster,  523. 
Joint* f  emlarged  : 

oonium,  320. 

iodine,  532. 

cod-liver  oil,  546. 

emplastmm    ammoniaoi, 
769. 


Keloid  : 

ichthyol,  562. 
Keratitis  : 

atropine,  228. 


KidneySf  congestion  of: 
gin,  731. 
flaxseed,  824. 

L. 

Labor : 

anaesthesia,  112. 

antipyrin,  629. 

chloroform,  146. 

ergot,  794. 
Laryngismus  stridulus  : 

belladonna,  221. 

chloral,  187. 
Laryngitis  : 

cocaine,  250. 

diluents,  762. 

gelsemium,  314. 

glycerin,  829. 

iodol,  542. 

nitrate  of  silrer,  467. 

narcotics,  762. 

mercury,  519. 

muriate  of   ammonium, 
763. 

inhalations,  763. 
Lead  paralysis  : 

strychnine,  262. 

electricity,  90. 
Lead-poisoning  : 

atropine,  462. 

alum,  446. 

sulphuric  acid,  481. 

treatment  of,  447. 

strychnine,  262. 
Lepra  : 

ichthyol,  562. 
Lsucorrhoea  : 

bismuth,  458. 

tannic  acid,  440. 

ammonio-ferrie       alum, 
479. 

iodine,  533. 

resoroin,  610. 

permanganate  of  potaa- 
sium,  867. 
Leuksemia  : 

ergot,  794. 

cold,  58. 

iodoform,  538. 
Lichen  : 

arsenic,  509. 
Lipoma  : 

ichthyol,  562. 
Lithiasis,  51. 
Lobar  pneumonia  : 

quinine,  581. 
Locomotor  ataxia  : 

antipyrin,  629. 

nitrate  of  silver,  469. 
Lumbago  : 

iodide  of  potassium,  533. 

ood-liver  oil,  547. 

ichthyol,  562. 

sulphur,  681. 
Lumbrici  : 

anthelmintics,  844. 

chenopodium,  846. 
Lupus : 

arsenic,  513. 

ichthyol,  562. 

phosphorus,  488. 

mercury,  519. 


Lymphoma  : 

arsenic,  507. 


Malarial  neuralgia  : 

quinine,  582,  583. 

arsenic,  507. 
Malarial  poisoning  : 

chloroform,  146. 

calomel,  686. 

gelsemium,  313. 

quinine,  5S2,  583. 

arsenic,  507. 

epispastics,  806. 

l^beerine,  638. 

nectandra,  638. 

potassium  salts,  720. 

apiol,  781. 

ergot,  796. 

eucalyptus,  591. 

jaborandi,  754. 

salicylic  acid,  619. 

muriate  of  ammonia,  767. 

picric  acid,  592. 

Warburg's  tincture,  588. 
Malignant  pustule  : 

escharotios,  815. 
Mania  : 

belladonna,  223. 

bromide    of    potassium, 
292. 

cathartics,  676. 

chloral,  185. 

chloral  camphor,  192. 

eroton  oil,  704. 

gelsemium,  314. 

gamboge,  703. 

hyoscine,  238. 

oonium,  320. 

blisters,  806. 
Mania  a  potu  : 

veratrum  viride,  895. 

valerian,  116. 
Mastitis : 

belladonna,  226. 
Melancholia  : 

alcohol,  343. 

cocaine,  251. 
Membranous  croup  : 

ipecac,  657. 

alum,  665. 
Meningitis  : 

cold,  57. 
Menorrhagia  : 

aloes,  690. 

oil  of  erigeron,  73i. 

acetate    of    ammonium, 
756. 

me,  780. 

savine,  779. 

ergot,  794. 

phosphates,  550. 

digiUlis,  861. 
Menstruation^  aeuU  supprM- 
sion  o/ : 

Dover's  powder,  748. 

ginger,  645. 

alcohol,  342. 

hot  baths,  743. 
Mercurial  sore  mouth  : 

tannic  aoid,  440. 
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^H 

^H            Mereuriai  9ore  mouth  : 

Jiervvvs  irriUibiiitjf  - 

bromide    of    potaMitim,      1 

^M                 opiuui,  IG^. 

iuMU'etidii,  116. 

^^^^          belladonna,  223. 

brotnido    of    poiMtium, 

t»3.                                     i 

^^^^^Jietattic  poiionhtg  : 

292. 

tiji»ieio«.  228.              ^^H 

^^^^B         iodldo  of  potAfleium,  635. 

prassic  ibcid,  428, 

^^^B 

^^^^■Jfefriri'j 

T&Ierian,  116. 

^^^^1 

^^^B         ergot,  706. 

Nervous  vomit iutj  : 

^H 

^^^^Bjf  mf  mctfrt? /rr«r 

byiirucvauio  actd,  427. 

^^^H 

^^^H         di^phorotice,  746. 

carbolic  »eid^  601, 

Ohesitif  : 

^^^^Hjf i^ra  ill  e 

Neuratifia  : 

vacebariD,  8^1. 

^^^B        ttoonite, 

an^enic,  510. 

Ot»»ttuct**>H  uf  the  InnctUt 

^^^^H         antipyrin,  (^29. 

iintipyrin,  rt29. 

beltiiduDna,  223. 

^^^V         canoabu  ladicm,  201. 

bromide    of    poUuiium, 

opium,  165. 

^                niirite  of  mmjl,  B0&. 

292. 

(Edema  af  the  lunge  : 

^H                 munaio     of     axoiuouiu, 

bJietera,  806. 

jaborandi,  751. 

^V 

electricity,  93. 

(Eiiophagu»f  etrictHre  o/: 

^H                 caffeine,  373. 

pboapborue,  488. 

anocjtbetiuA,  112. 

^H            Mitral  dueuM  : 

voratrinc*,  405. 

Onychia  ma/rVnA; 

^m                 dig\U[Ut  357. 

iMsonite,  417. 

oitrateof  lead.  456. 

^H            Multiple  »clera»i»f  6.16, 

»lQobol,  343. 

corrofliTe  lublimate,  819. 

^H           Miut'uAir  rhtumnh'tm  : 

vikleriMnio  acid,  117. 

OphthtUmia  : 

^^m                 eupiitoriunip  (V^l. 

gelniDiaiD,  314. 

iodine,  533. 

^H^          ipecac  luuibm,  654, 

eaaoabifl  Indioa,  201, 

Opinm  habit,- 

^^K         MSOoiU,  415. 

belladonna,  222. 

cocaine,  251.                 ^^H 

^^H         ftloobol,  344, 

ct&er,  142. 

OpiHH*-poimoHit\^  :                 ^^^B 

^^^^"          DoTflr'i  powder,  IflO. 

chloral  camphor^  192, 

caffeine,  .^7.^.                ^^^ 

^V                «iilphur,  681. 

cbloroforra,  150. 

atropine.  223.                       1 

^B                boc  baibi,  743. 

orotun  cbloraU  193, 

Ireatmcntof,  166.                M 

^m                Icbthjul,  5«2. 

nitroglycerin,  ao9» 

Oemidrv9i0                               ^^^^ 

^H                 todirlo      of      poiaflfliufiij 

iodide      of      potassium, 

tatnnic  acid,  438.           ^H 

^m 

534. 

Oeteom  u  fa  c  t u  .•                        ^^H 

^H                diap  ho  reikis,  746. 

iodofono,  538. 

pbofphoruij  41^8.          ^^H 

^H                 Bulpbur,  580. 

cod-liver  oil.  547. 

phoitpbatee,  550.           ^^H 

^H                 salicylic  aoid,  610, 

coEium,  325. 

OiitiM:                                  ^H 

^M          Mtfeliii* 

chloride  of   ammonium, 

reiorein.  610.                ^^M 

^^^^          etiictricitjr,  80. 

767. 

Otorrhixa :                                ^^^ 

^^^H          nitrate  of  »ilver»  469. 

Talerianate     of     ammo- 

pormanguoate  of  potai> 

^^^H         phoflphorus,  4Ht(. 

ntnm,  116. 

ffinm,  867, 

^^^^H 

(quinine,  583. 

Ovarii* n  nrurattyia  : 

ergot.  795. 

gel^eiiiium,  314. 

^^V 

epi!(pa«tic«.  806. 

muriate  of  NmmoDia«  767. 

Teratrinc,  405. 

Over.stcrttitm  : 

^H          JiarcoUc  paUtmtmj  : 

N«Hralt/itt^  interfNittent : 

astringent?,  437. 

^H                 ftpomoqibine,  064. 

apiol,  781. 

i    Oxalii'  uetd  diatht:sie  : 

^H                  ipecnciiHobH,  057a 

aromatics,  64S. 

nitric  a«id,  48.H. 

^H                 mu«>lard,  (Uj5. 

areenic  51«. 

nitro-muHatte  aeid«  4^4. 

^H                BQipbiLte  of  copper^  665, 

ergot,  795. 

Ox^uris  rrrmicHtiiri*  ; 

^^L^         8i]tph»te  of  KiDo,  665. 

oil  of  peppermint,  64fi. 

forced  eoeinata,  674, 

^^^^^^a^ai  catarrh  : 

quinine,  582. 

Otmna  ; 

^^^B        ettciiJjptuB,  589. 

Newrafijiu,  intestinal: 

iodine.  533. 

^^^^^^Nephritit 

alum.  445, 

permangnnate  of  poUMr. 

V                 bell&donQA,  222. 

Nturttlgitt^  rhtumatic: 

»iuni,  867. 

^M                  biturtrate  of  poiiUMiiuiiii 

ikconitc.  417. 

■ 

electritiityp  t»3. 

^^^B 

^m                jubomndi,  755. 

iodide  of  potuMiam,  535. 

^^1 

^B          Nervaujt  cnffftpMc  .- 

vera  trine.  405, 

Pain                                        ^^^ 

^H                  luaBtard^  6^(5. 

i^ear«r«M«iito.  40. 

oanDtibis  Indico,  201.          1 

^B^^  Nerpomt  coH'/h  : 

oooaine,  251, 

Pain/iit  *pa*m  :                       ^^J 

^^^        b«ll*donnH,  221. 

NtHritis: 

opium  in,  164.                ^^H 

^^H         flAXseod,  H24. 

blist^,  806. 

Palpi t at itm  of  heart  -          ^^H 

^^^B         geUeiniiini.  314. 

Niffht-pains,  wtfphilitie: 

bcllttdouoA,  226.            ^^H 

^B          Nervou9  txcitemtnl : 

iudoform,  538. 

PapitftttNti :                             ^^H 

^m                bromide    of    potauiojn, 

Night-stenat*  : 

re^orcin,  611,                 ^^^M 

H            -^'^' 

alum,  665. 

Paral^fti*                                 ^^^B 

^B          Ntrvtntm  cxhuuMiion  : 

belladcmna.  223. 

uleetricitjr,  90.                ^^| 

^B                  pbuspbrirtii^,  4SN. 

^B                Warburfr'a  tincture,  568. 

ergot.  7JM,                             , 

Uuisj^nge.  25.                     ^^^1 

gallSoaeid,  441. 

«lrvchDine,  262.           ^^^| 

^^fc^^  iWruoMif  head(*cktf  : 

aulphurie  acid,  480. 

ParaltfttM  tttfitanm  :               ^^^B 

^^^^       tiAffeine, 

ipccaoufijiha^  654. 
Nipple*,  More  : 

conium,  325*                 ^^^| 

^^^H        o&mpiior, 

bTuBcino,  238.               ^^^B 

^^^        etber,  142. 

tannic  aeid»  440, 

Par.'                                                ^ 

^^r              yatf^riutiiitL'    of     ftmmo- 

J\W«  .• 

^^L^^            oium,  117. 

ammoniac,  76tt. 

J 
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Paratitic  akin-dtteaBM  : 

iodine,  533. 

oil  of  oajupat,  648. 
Parturition  : 

ohloroform,  150. 
Peinphigu9  : 

arsenic,  50tf. 
Pericardial  effution*  : 

io<lofurm,  538. 

blisters,  8U6. 

squill,  710. 
Pericardidt  : 

mercury,  579. 

iodide  of  poUssiam,  535. 

iodoform,  538. 
Periottititf  »jfpkilitie  : 

phosphates,  548. 
Peripheral  paUie*  : 

electricity,  92. 
Pgritonitit : 

©old,  57. 

veratrum  viride,  397. 

aconite,  416. 

opium,  165. 

mercury,  519. 

blisten^,  8U8. 

ipecacuanha,  654. 

poultices,  833. 
Pernicionn  /ever  : 

ammonia,  330. 

epispastics,  806. 

mustard,  665. 

quinine,  583. 
PertHii»i9,  584. 
Phayedrnie  ulcer*  : 

nitric  acid,  483. 
Phantom  tumor  : 

Calabar  bean,  282. 
Phle</niou9 : 

carbolic  acid  iigeotiona, 
602. 
Phoitphatic  gravel  : 

tea,  mays,  732. 

benzoic  acid,  773. 
Phorphorut-poinoniug  : 

treatment  of,  495. 
Phthittit: 

alcohol,  344. 

alteratives,  763. 

cannabis  Indica,  201. 

cod-liver  oil,  546. 

oonium,  325. 

cocaine,  250. 

eucalyptus,  589. 

gallic  acid,  441. 

iodine,  533. 

phosphates,  550. 

prunus  VirginianA,  642. 

sulphuretted     hydrogen, 
770. 

strychnine,  264. 

thymol,  609. 
Pityriatit  : 

oil  of  onjuput,  647. 
Pleurity  : 

cold,  57. 

gelsemium,  314. 

mercury,  519. 

jabornndi,  755. 

iodide  of  potassium,  535. 

iodine,  533. 

blisters.  806. 

beUadonnA,  223. 


Pleurity : 

poultices,  833. 
Pleuritic  effueion : 

iodoform,  538. 

blisters,  806. 

squill,  710. 
Pri^umoHia  : 

aconite,  416. 

alcohol,  342. 

antipyrin,  629. 

ammonia,  330. 

belladonna,  222. 

cold,  57. 

ergot,  795. 

expectorants,  760. 

gelsemium,  314. 

digitalis,  360. 

oil  of  turpentine,  736. 

tartar  emetio,  390. 

musk,  115. 

chloral,  187. 

mercury,  619. 

phosphorus,  487.* 

quinine,  581. 

blisters,  806. 

poultices,  833. 

veratrum  Tiride,  397. 
Poisoning  : 

heat,  55. 
Poiaonoue  fungi^  226. 
Poet-partum  hemorrhage  : 

ergot,  793. 

ipecacuanha,  654* 

quinine,  574. 
Pregnancy : 

confection  of  senna,  693. 

ipecacuanha,  657. 

phosphates,  550. 
Priapiam : 

bops,  124. 
Prolapaua  of  rectum  : 

emetics,  650. 

strychnine,  264. 
Prurigo  : 

hydrocyanic  acid,  428. 
Pruritua : 

chloral  camphor,  192. 

glycerin,  829. 

tobacco,  317. 

menthol,  607. 
Paeudo-membranoua  eroup  : 

alum,  445. 

ipecacuanha,  654. 

mercury,  519. 

lime-water,  842. 
Paoriaaia : 

resorein,  611. 

oil  of  oajuput,  647. 

pho8)»horu8,  488. 

ohrymophanio  acid,  686. 

arsenic,  508. 

iodine,  533. 

glycerin,  829. 
Paorophthalmia  : 

yellow  oxide  of  mercury, 
527. 
Ptynliam  : 

belladonna,  223. 

opium,  165. 
Puerperal  convulaiona : 

nitrite  of  amyl,  307. 

ansBstbetios,  112. 

camphor,  121. 


Puerperal  convulaiona  : 

chloroform,  150. 

chloral,  186. 

nitroglycerin,  309. 
Puerpera  I  /ever  : 

oil  of  turpentine,  786. 

digitalis,  357. 

borax,  871. 
Puerperal  peritonitU  : 

mercury,  520. 
Pulmonary  oedema  : 

strophanthus,  378. 
Purpura  hatmorrhagica  : 

oil  of  turpentine,  736. 

ergot,  794. 
Pyaemia  : 

alcohol,  343. 

tincture  of  the  chloride 
of  iron,  477. 

quinine,  579. 
Pyelitiay  chronic  : 

bucbu,  728. 

uva  ursi,  729. 

juniper,  730. 

turpentine,  735. 

copaiba,  738. 

cantharides,  742. 

salicylic  acid,  620. 
Pyogenic  menibranea  : 

papain,  856. 
Pyrexia  : 

cold,  58. 

chloral,  188. 
Pyroaia : 

bismuth,  458. 

manganese,  479. 

nitrate  of  silver,  471. 

oxide  of  silver,  471. 

R. 

Rachitia : 

phosphorus,  488. 

phosphates,  550. 
Reaction  of  degeneration,  88* 
Rectum  : 

feeding  by,  35. 
Relaxation : 

astringents,  440. 

strychnine,  262. 
Relaxation  of  uvula  : 

pellitory,  801. 
Remittent  fever  : 

diaphoretics,  746. 

quinine,  583. 

arsenic,  507. 

ipecacuanha,  658. 

Warburg's  tinctare,  588. 
Renal  calculi : 

belladonna,  222. 
Renal  colic  : 

valerianate  of  amyl,  809. 
Reat'CurCf  40. 
Retention  of  urine  : 

strychnine,  264. 
Rttraction  of  guma  : 

iodine,  5.33. 
Retrocrdent  gout  : 

ether,  142. 
Rheumatic  hyperpyrexia: 

quinine,  580. 
Rheumatic  neuralgia  : 

electricity,  9& 


^H                ^^^ 
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^^1 

^^^H             Rheum  fifUm 

Hownd*wf>rmn  : 

^^^^^H 

^^^H                    aconite, 

antbelmintics,  944. 

hot  bn-tb*.                     ^^^H 

^^^H                     ntcobol,  75!^, 

oW   of    turt>entine,   732, 

Sick  headacka  :                   ^^^^^H 

^^^H                   trQtipyriOp  630. 

851. 

antndd«,                     ^^^^^| 

^^^^L                    ftmenie,  510. 

tpigelJA,  845. 

magnesia,  093,            ^^^^H 

^^^^H             b0nx4>k  fic'iA,  773. 

&t«diirii^h,  845. 

Sick  ttomach  :                       ^^^^^H 

^^^^^B            bromida   ot  atnmotiiuED, 

oheiiop<M]ium,  845. 

ipeeacuanba,  654,               ^^M 

^^^^B 

flantoiiin,  850, 

Sinqutt>4»                                ^^_^^H 

^^^^^1            Burgaody  pitch,  $14, 

muckiUA,  852. 

^^^M 

^^^^^H            quiuine, 

Sittkintf-tpfii*                       ^^^^^^^M 

^^^^B            JabomnJi, 

n. 

^^^^H 

^^^^^H 

Skint  iiffectifHf  f>/:              ^^^^H 

^^^^H            khthyol,  &e2. 

StMbiuM  .- 

HfKeniu,  507.                 ^^^^H 

^^^^H            QliulQifugtt,  125. 

glycerin,  829, 

chalk,  84.^                        ^H 

^^^^^H            OArbolie  aoid  iigoction«, 

t^cftrlet  /ecer  .- 

voiMiver  oil,  547.                ^1 

^^^^H 

ftoonite.  41U, 

DanovjinV  eolation,  52^6.  ^H 

^^^^^H            chlu  reform,  150. 

antipyrin,  629. 

iohthjol,  5AI.                        H 

^^^^^1            oil  of  Aiiib«rr  I2:i. 

belladonnn,  223. 

niagncAiji,  680.                      ^H 

^^^^^^B           oil  of  oi^upui,  (517. 

cold,  ©9. 

nitra-rottfialic  aeid,  48ii          1 

^^^^H            oil  of  gaaUhoria,  «22. 

chlorate     of    potMiium, 

tar,  770,                                       1 

^^^^^^V            ycimtrine, 

730. 

oxide  of  mercury,  527*       ^H 

^^^^^1 

quinine,  579. 

eopaibn,  739,                         H 

^^^^^1            iodide     of      polOMitito, 

Sciatica  : 

oxide  of  £ine,  460,               ^H 

^^^^H 

conium,  325, 

Kulphur,  m(K                                \ 

^^^^^H           iodoform^  SS8. 

iodido  of  potituiuai,  533. 

tulphumted  potMM,  §71.          J 

^^^^H            ood.liver  oil,  547. 

cod-liver  t>il,  547. 

SfftfpU»»n<^M :                                  ^M 

^^^^^H            Donovan's  solutloDi  536. 

iiulpKur,  l\«l. 

oplom,  164,                              ^H 

^^^^^^B            Dorer'a  powder,  748. 

ek'olrieity,  93, 

eannabt*  Indica,  20U         ^H 

^^^^^^B            oolobioaiDt 

Sct<fVf/tia  : 

chlwmU  185.                                \ 

^^^^^H            ruaiae,  500. 
^^^^H           hot  bmtbs, 

antifebHn,  036. 

bromide     of    potMdltm,         J 

Scro/wtniit*  : 

2^2,              "^              ^ 

^^^^^B            opiam, 

aloubol,  344, 

hyoittiine,  236.                     ^^| 

^^^^H            mmgne^ia. 

»iiraiipHrilla,  559. 

aeetopfaenone^  \W,           ^H 

^^^^^H            mercttrx^  003. 

pipflifte*ewii,  730, 
lorlin^,  5;i2. 

amylene  bydnUie,  t94.      ^H 

^^^^^H            nitnite     of     potustiuui, 

urethan,  195,                       ^H 

^^^H 

ctpd-liver  oil,  545. 

hypnnne,  196.                    ^^| 

^^^^B            p«ltitorj, 

pliMSpborio  acid,  548. 

Smaltpttx :                                     ^^H^ 

^^^^^^B            quinine, 

phosphatt'B,  550. 

opium,  165.                 ^^^^H 

^^^^m        Mkiio/iio  »cid,  ei9. 

tyrup  of  iodide  of  iron. 

iehtbyul,  562.             ^^^M 

^^^^^^H            8endamora*8       mixture, 

477, 

Sn  n  ke-f>i*  i**^^                      ^^^^^H 

^^^^H 

Smt/ulvu*  tumor*  : 

amitiuniii,  329.           ^^^^H 

^^^^^H            lalpbur, 

emplaitrain   ammonliici, 

343.               ^^^H 

^^^^^V            sulpliiimted  potft^aft,  08 L 

769. 

episjinfltica,  806.        ^^^^| 

^                     vinegar,  433. 

Scm/tttovn  ulrrrg  : 

Softtniiuj  nf  bniin  :                   ^^| 

^^^^L              Rhtnmnti»rHf  iH/iammatf/ty  : 

«ulpbu rated  time,  082. 

pbo«phoru?,  488.                ^^^| 

^^^^^m             quinine, 

Scurvy  : 

Surtthrunt:                                   ^H 

^^^^^^fe            lemon -ja ice,  433. 

lemon 'juice*  432. 

alum,  444.                             ^H 

^^^^^^B            ciini<^irug&j 

chlorate    of    potaBBium, 

ehlorino-wflter,  868.           ^H 

^^^^^^H           benioie  «oid. 

720. 

nitrate  of  Bt1r«r,  468.        ^H 

^^^^^^H            bromide  of   Ammonium, 

vioegar,  433, 

belliidonna,  223.                  ^H 

^^^^H 

Seat-teormit  : 

cblarate    of    |>uta«elQmi  ^l 

^^^^^^B            Iodide  of  potoMliinif  535. 

nDthelmiotioB,  844. 

724.                                          J 

^^^^^^B            potMsium  Mitj,  718. 

forced  eneiuata,  764« 

sumneh  berries.  448.           ^J 

^^^^^^B            nJtmteorpot&Miuai,  722, 

quftwia,  *537. 

gaiJi  ambip.  S22.                 ^H 

^^^^H 

oil  of  cfijuput,  647. 

cariHilie  aoiil,  601.               ^H 

^^^^^H            fl&Iicini 

rinegar,  434. 

lanniP  acid,  440,                ^H' 

^^^^H            talicylio  ftetd,  019. 

Sehorrhirtt  : 

Spium9:                                      ^H 

^^^^H            oil  of  g1lultberil^  «t9. 

glyeerin,  829, 

alro|>ine,  223,              ^^^^1 

^^^^^H            Dover's  powder,  748. 

Sfptietemia  .• 

tob«<>co,  319.               ^^^^1 

^^^^^B 

qutnine,  579, 

opium,  105.                ^^^^^H 

^^^^^^             ftcetute      of     poUaaium, 

borax,  87 L 

aaafetida,  118.            ^^H 

^H 

Serout  tiiarrhfta  .- 

byodcinc^  239.                       ~^H 

^^^H^^       HfirunuMdn'd  arthritic  : 

cold,  69. 

otl  of  t-njuput,  647.    ^^^H 

^^^^^H 

Stzuiil  excitement* 

^^^^H 

^^^^^H            iodide  of  potmiium^  &35« 

bromide    of    potauiiUD, 

belladonuA,  221.         ^^^H 

^^^^^^^       ithuM    /ojrrcoffeinfroH  poh&n- 

202. 

ehlornl,  186.                  ^^^H 

^^^^H 

ciiiiiphor,  121. 

aniestbetic*,  112.              ^H 

^^m                    lalmhx,  309. 

byoftijine.,  238. 

Spermntarrhfwa :                           ^^H 

^H             Sickrt*: 

hope,  124. 

broniiuatod        eamnbor,        1 
122.                        ^                1 

^^H                    phospborui,  489. 

ShiHik: 

^^m                   ood-liver  oil,  549. 

betlodonnii,  223. 

digitali*.  30 L                     _^J 

^^^B             Bigidit^  of  o»  uteri : 

epi^pnaticft,  805, 

oblural,  376.                       ^M 

^^^b                   bellmdonna,  322. 

ergot,  895. 

byo9cine,  288.             ^^^H 
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Spermatorrhcea  : 

turpentine,  736. 
Spinal  accettory  tpcunHf  194. 
Spinal  anxmia  or  irritation  : 

electricity,  96. 
Spinal  congettion  : 

electricity,  96. 

ergot,  795. 
Spinal  depreMion  : 

strychnine,  256. 
Spinal  injiammationf  96. 
Spleen^  enlargement  of : 

bromide    of    potaHinm, 
285. 

cold,  57. 

ergot,  794. 
Spongy  gum*  : 

tannic  acid,  440. 
Spraint : 

arnica,  406. 

camphor,  121. 

Goulard's  extract,  455. 

ichthyol,  562. 

massage,  25. 

vinegar,  434. 
Statu*  epileptieut : 

nitrite  of  amyl,  305. 
Stomotitit : 

chlorate    of    potuiiam, 
726. 

carbolic  aoid,  601. 
Strangury  ; 

opium,  170. 
StricturCf  $pasmodie  : 

ancestbetics,  112. 

belladonna,  222. 
Strychnine-poitoning  : 

treatment  of,  258. 

Calabar  bean,  282. 

bromide    of    potaasinm, 
293. 

chloral,  187. 

nitrite  of  amyl,  307. 

tobacco,  319. 
Subinvolution  of  nterui  : 

ergot,  796. 
Suffocative  catarrh^  664. 
Sunburn : 

vinegar,  434. 
Suppretted  menttrutUion  : 

ginger,  645. 

diaphoretics,  746. 

Dover's  powder,  748. 

alcohol,  758. 
Supprettion  of  urine  : 

digitalis,  711. 
Sweat ing^  ejcceeeive  : 

gallic  acid,  441. 

chalk,  843. 

jaborandi,  754. 

sulphuric  acid,  842. 
Syncope : 

ammonia,  329. 

alcohol,  r>43. 

digitalis,  367. 

ether,  138. 

nitrite  of  amy],  306. 
Synovititt  chronic: 

carbolic  acid  iigeotioniy 
602. 
Syphilie  : 

nitric  aoid,  483. 

nitro-muriatio  aoid,  485. 


Syphilie : 

mercury,  521,  527. 

iodide  of  potassium,  535. 

iodoform,  538. 

sulphur,  681. 

ood-liver  oil,  547. 

sarsaparilla,  559. 

guaiac,  559. 

chlorate    of    potassium, 
726. 

phosphates,  550. 
Syphilitic  nodet : 

emplastrum     ammoniaoi 
cum  hydrargyro,  769. 


Tabee  me»enteriea  : 

cod-liver  oil,  546. 
Tamix: 

anthelmintics,  844. 
Tape-worm  : 

anthelmintics,  844. 

ether,  142. 

forced  enemata,  674. 

chenopodium,  846. 

chloroform,  150. 

brayera,  846. 

kamala,  852. 

pepo,  851. 

picric  acid,  593. 

rottlera,  852. 

male  fern,  851 . 

mucnna,  852. 

pomegranate,  851. 

turpentine,  735,  851. 
Teething  : 

brominated  camphor,  121. 
Tetanu$ : 

cannabis  Indica,  201. 

Calabar  bean,  281. 

bromide    of    potassium, 
292. 

chloral,  186. 

lobelia,  309. 

nitrite  of  amyl,  806. 

tobacco,  319. 

urethan,  195. 
Tic-don foureux  : 

oroton  chloral,  193. 

gelsemium,  311. 
Tinea  capitis : 

lime- water,  842. 
Tontillilit  : 

tincture     of     capsicum, 
647. 
Toothache  : 

chloral  camphor,  192. 

oil  of  doves,  644. 

pellitory,  801. 
Triehinin$i$ : 

picric  acid,  593. 
Tri»mu9  nateentium  : 

Calabar  bean,  281. 

chloral,  187. 
Tubercular  laryngiHe : 

iodol,  641. 
Tuberculon»  : 

cod-liver  oil,  647. 
Tuberculove  diarrkaea,  657. 
Tumort : 

escharotics,  815. 


Tumore : 

emplastrum     ammoniaoi 
cum  hydrargyro,  769. 
Tympanitie  : 

asafetida,  118. 

aromatics,  643. 
Typhoid  fever  : 

quinine,  580. 

alcohol,  342. 

cold,  64. 

jaborandi,  754. 

oil  of  turpentine,  735. 

digiUlis,  361.     ' 

veratrum  viride,  396. 

salicylic  acid,  622. 

salol,  624. 

mineral  acids,  480. 

musk,  115. 

thymol,  609. 

antipyrin,  629. 
Typhoid  pneumonia  .* 

phosphorus,  487. 
Typhue  fever : 

alcohol,  342. 

antipyrin,  629. 

belladonna,  223. 

chloral,  185. 

chlorine-water,  868. 

cold,  64. 

salicylic  aoid,  620. 

digitalis,  361. 

quinine,  580. 


U. 

Ulcer  of  cervix  uteri  : 

solution    of    nitrate    of 
mercury,  819. 
Ulcer  of  cornea  : 

atropine,  223. 
Ulceration,  chronic  : 

coninm,  820. 

iodoform,  538. 
Ulceration  of  the  boweU  : 

oil  of  turpentine,  736. 
Ulcere  : 

alum,  444. 

bismuth,  458. 

borax,  871. 

carbolic  aoid,  601. 

chloride  of  sine,  81b, 

coninm,  320,  325. 

chloral,  186. 

chlorine,  868. 

chalk,  843. 

charcoal,  868. 

escharotics,  815. 

iodoform,  538. 

nitrate  of  mercury,  819. 

nitrate  of  silver,  467. 

nitric  acid,  482,  819. 

sulphuric  acid,  480. 

sulphate  of  copper,  461. 

oxide  of  sine,  460. 

tannic  aoid,  440. 

limo-water,  842. 

chlorine-water,  868. 

cocaine,  250. 

cold,  57. 

permangaaata  of  potas- 
siam,  867. 
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Unilateral  noeating  : 

jaborandi,  755. 
Ununited  fracture : 

phospbaten,  548. 
Urmmia  : 

ehloral,  185. 

opium,  165. 

elateriam,  702. 

jaborandi,  754. 

nitroglycerin,  309. 
Urmniie  ameuUiont : 

chloral,  186. 
Urethral  fever : 

aconite,  416. 

bromide    of    potaniam, 
202. 
Urethral  epaem : 

belladonna,  222. 
Ureihritie  : 

nitrate  of  tilver,  467. 
Uric      acid      ealeulue      and 
gravel : 

benzoic  acid,  773. 

potassium  salts,  720. 

sodium  salts,  841. 

sea  mays,  732. 
Uric  acid  diatheeie  : 

benzoic  acid,  773. 

carbonate    of     lithium, 
727. 

potassium  salts,  720. 

sodium  salts,  841. 
Urticaria  : 

arsenic,  509. 

icbtbyol,  562. 

emetics,  650. 

menthol,  607. 
Uteri uc  inertia  : 

ergot,  792. 

smut    of    Indian    corn, 
799. 
UieruHy  cancer  of : 

Cbian  turpentine,  736. 

chloral,  188. 

iodoform,  541. 
Uterue,  enbinvolution  of: 

ergot,  792. 


Uvula,  relaxation  of: 
pellitory,  801. 


Vaginal  catarrh: 

iodol,  542. 
Vaginiemut : 

piperin,  646. 
Vagmitie : 

grindelia,  765. 
Valvular  dieeaee  of  heart : 

digitalis,  357. 

aconite,  416. 

veratmm  viride,  397. 

compound  spirit  of  ether, 
124. 

oonvallaria  migalis,  376. 
Venereal  ulcere  : 

Canquoin's  paste  in,  818. 

Bulphurio  acid,  480. 
Venereal  warte : 

nitric  acid,  483. 
Veratrum  viride  poieoning : 

alcohol,  343. 
Veeical  catarrh  : 

benzoic  acid,  773. 

thymol,  609. 
Vomiting  : 

aconite,  417. 

bismuth,  458. 

cocaine,  251. 

ipecacuanha,  657. 

prussic  acid,  427. 

opium,  165,  170. 

oxalate  of  cerium,  459. 

lime-water,  842. 

earl>olic  acid,  601. 
Vomitingy  exceenive : 

treatment  of,  651. 
Vomiting  of  pregnancy  : 

aconite,  417. 

bromide    of    potassium, 
292. 

ipecacuanha,  657. 

oxalate  of  cerium,  459. 


aqr.- 


Vomiting  of 

resorein,~610. 


W. 

WarU: 

nitric  acid,  483. 

papain,  856. 
White  ewelling  : 

cod-liver  oil,  546. 
Whooping-cough  : 

asafetida,  118. 

camphor,  121. 

belladonna,  222. 

hyoscine,  238. 

gelsemium,  314. 

bromide   of   ammonium. 
296. 

chloral,  187. 

oonium,  325. 

arsenic,  510. 

resoroin,  610. 

lobelia,  311. 

quinine,  584. 

grindelia,  765. 

ergot,  796. 

oil  of  amber,  123. 
Winter  cough  : 

strychnine,  264. 

terebene,  776. 
Worme: 

ether,  142. 

picric  acid,  593. 

forced  enemata,  674. 
Wounde  : 

alcohol  dressing,  344. 

carbolic  acid,  601. 

salicylic  acid,  621. 

carbolated  cainphor,  122. 

charcoal,  858. 

escharotics,  815. 

permanganute   of   potas* 
slum,  867. 

Y. 

Yellow  fever  : 

antipyrin,  629. 


THE   END. 
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The  publishers  would  call  attention  to  the  very  practical 
character  of  this  book,  which  is  a  simple  key  to  the  most  abstruse 
and  important  branch  of  medical  science.  It  has  been  enthusi- 
astically received  by  the  medical  press  at  home  and  abroad.  A 
few  notices  of  the  many  received  can  alone  be  appended. 

'*It  is  at  OQce  a  substantial  contribution  to  neurology  and  a  trustworthy 
guide  to  what  has  already  been  done  on  the  subject." — TUe  London  PradiUoner, 

"  It  is  very  evident  that  this  volume,  if  carefully  studied,  will  be  a  favorite 
with  those  general  practitioners  who  are  obliged  to  rely  upon  themselves." — 
North  CaroHna  Medical  Journal. 

'*  It  has  been  for  me  the  most  instructive  medical  book  that  I  have  read  for 
several  years.  I  have  got  from  it  more  new  ideas  and  practical  suggestions  than 
from  all  books  on  nervous  diseases  that  I  have  ever  before  read." — Dr,  Fordyee 
Barker. 

"  We  are  sure  that  on  both  sides  of  the  ocean  the  book  will  be  received  with 
the  respectful  attention  invariably  accorded  to  one  so  well  entitled  to  give  utter- 
ance to  his  opinions.  .  .  .  The  same  breadth  of  view  characterizes  the  whole 
work." — Edinburgh  Medical  Journal. 

"  A  work  which  is  far  in  advance  of  the  manv  treatises  on  nervous  diseases 
which  have  appeared  in  the  last  few  years." — American  Journal  of  the  Medical 
Sciences. 

"The  best  work  ever  written  for  the  use  of  the  busy  practitioner  who  wishes 
to  differentiate  between  the  various  diseases  of  the  nervous  system." — Kansas 
City  Medical  Index. 

'*  Calculated  to  be  of  great  service  for  reference  in  this  obscure  and  difficult 
department  of  clinical  medicine." — Canada  Practitioner. 

"Of  all  American  works  on  nervous  diseases  which  we  have  yet  seen,  this  is 
the  most  intelligible  to  one  who  is  not  a  specialist  in  neurology." — Journal  of 
the  American  Medical  Association. 

"The  author's  originality  in  other  matters  than  those  of  mere  arrangement 
is  evident  to  every  reader  of  his  work." — New  England  Medical  Oazette. 

"  The  work  is  one  that  is  likely  to  be  of  great  nse,  and  it  certainly  marks  an 
advance  in  our  study  of  neurological  medicine." — New  York  Medical  Journal. 

"  It  is  invaluable  as  a  work  on  diagnosis." —  Virginia  Medical  Monthly. 

"  It  is  not  until  the  volume  has  been  carefully  read  and  perhaps  re-read  that 
its  true  excellence  begins  to  dawn  upon  the  reader.  It  is  a  work  which  will 
bear  the  closest  study  and  will  amply  repay  each  perusal." — Maryland  Medical 
Journal. 
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